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Executive summary

On 28 March 2012 the Minister for Agriculture, Fisheries and Forestry announced the review of the
Commonwealth Fisheries Harvest Strategy Policy and Guidelinegh2@@dst strategy policy). The
policy aims to ensure:

CKS adzadlAyrofS YR LINPFAGIOES dziAft A& GA2Y 2F ! dzaGN
the implementation of harvest strategies that maintain key commercial stocks at ecologically

suskinable levels and within this context, maximise the economic returns to the Australian

community (HSP 2007, p. 4).

The 2007 harvest strategy policy incorporates the relevant requirements diitiheries

Management Act 1991the Fisheries AdministratioAct 1991and theEnvironment Protection and

Biodiversity Conservation Act 199Balso incorporates the requirements of various binding and

non-binding international agreements, including the United Nations Convention on the Law of the

Sea, the United Nains Fish Stocks Agreement and the Food and Agriculture Organization of the
'YAGSR blrldAz2yaQ /2RS 2F /2y RdzOG F2NJ wSalLkRyairofs$s

While, the harvest strategy policy has generally been accepted as a successful initiative, it included a
commitment to ts review within five years of commencement:

The Policy is to be reviewed with a report to be provided to the Minister for Fisheries, Forestry and
Conservation and the Minister for Environment and Water Resources within five years of
commencement. DAFF ghDepartment of Agriculture, Fisheries and Forestry] will initiate the review
and ensure that stakeholders are involved in the review process (HSP 2007, p. 8).

The review of the harvest strategy policy was conducted by the Department of Agriculturejdsisher
and Forestry (DAFF) with the assistance of the Australian Government Department of Sustainability,
Environment, Water, Population and Communities, the Australian Fisheries Management Authority
(AFMA) and the Australian Bureau of Agricultural and Resddconomics and Sciences (ABARES).
The review was also informed by an advisory committee with representatives from the commercial
and recreational fishing industry, environmental Rgovernment organisations, the Commonwealth
Scientific and Industrial Resrch Organisation (CSIRO) and the Fisheries Research and Development
Corporation.

Importantly, this document, including its conclusions, is a report of the outcomes of a review of the
policy and its guidelines conducted by the Department of Agricultisheries and Forestry with the
assistance of relevant government organisations and a stakeholder advisory committee (as
described above). As such it does not reflect government policy but is expected to inform the
preparation of a revised Commonwealthriaast strategy policy statement and updated guidelines.

It is anticipated that a revised policy statement would be a matter for further public consultation.

DAFF released a discussion paper to assist interested stakeholders make a submission to the review.
The discussion paper was released d¥o¥ember2012 and submissions were accepted until

11 January2013. Eleven submissions to the review were received from a range of stakeholders
including commercial and recreational fishers; environmentalgovernment organisations,

scientists and state fisheries departments. The discussion paper and submissions to the review can
be accessed online daff.gov.au/fisheries/domestibarvest_strategy policy/review


http://www.daff.gov.au/fisheries/domestic/harvest_strategy_policy/review

The public consultation process, along with existing and commissioned research, helped inform the

review of the harvest strategy policy. Projects commissioned as part of the rexdkwded technical

reviews of the scienckehind harvest strategies undertaken by CSIRO and ABARES; a desktop

f AGSNY GdzNE &addzRe 2F ¢2NIRQa 0Said LINI OGAOS KI NIBS3
Centre for Ocean Resources and Security; a review of the implementation of the haratesgys

policy undertaken by ABARES; and a report orxdsed approaches, reference points and decision

rules for managing fisheries bycatch and byproduct species also undertaken by ABARES. Final reports

are available atlaff.gov.au/fisheries/domestic/harvest_strategy_policy/review

The review occurred concurrently with the review of iemmonwealth Policy on Fisheries Bycatch
2000(bycatch policy). In September 20E2third review was announced, the review of
Commonwealth Fisheries legislation undertaken by Mr David Borthwick AO PSM. Mr Borthwick
delivered his report titledReview of Commonwealth Fisheries: Legislation, Policy and Management
(fisheries management review) to the Minister for Agriculture, Fisheries and Forestry in late
December 2012. In the fisheries management review, Mr Borthwick emphasised the importance of
the harvest strategy policy as the primary driver of fisheries polie need to update and expand

the bycatch policy and the importance of managing the impact of fishing on ecosystems.

Mr Borthwick recommended that the Australian Government should set an overarching fisheries
framework, capitalising on the reviews oftiharvest strategy policy and bycatch policy and
RSOSt2LIAY3A I WIKANR LRftAOE LATEFINR GKFd FRRNB&aas
information on the fisheries management review and the bycatch policy review can be found online
at daff.gov.au/fisheriesreviewand daff.gov.au/fisheries/environment/bycatch/review

Conclusions

Overall, the review found that the harvestrategy policy and guidelines remain a solid foundation

for Commonwealth fisheries management. The harvest strategy policy is widely regarded as having
been a very successful initiative for improving the management of Commonwealth fisheries
(Borthwick 202; Haddon et al. 2013; McLoughlin & Rayns 2009; Smith et al. 2008; Ward et al. 2013).
The policy and guidelines meet or exceed the standards of relevant international obligations and
O2yAydzS (2 NBLNBaSyid 62N RQa sbefigs hanagihe@t@aidOS Ay Y
science continues to develop. Some aspects of the policy and guidelines could be further refined and
updated to capture new developments and address any weaknesses to ensure their settings
continue to allow the government to pursuishieries management objectives in way that represents
g2NI RQa 0Sad LINY OGAOSo

Scope of the policy

The Commonwealth harvest strategy policy is one of only a few comprehensive policies that have
been implemented by any country to direct the development ofvieat strategies across managed
fisheries. The policy and guidelines are together designed to direct the development of harvest
strategies across the broad range of Commonwealth fisheries, fromratdtdo datapoor, high to

low value and single speciesnuulti-species fisheries. The policy and guidelines set out the general
requirements of harvest strategies but allow considerable flexibility in individual strategy
development and application, in order to accommodate implementation across the diverse oang
Commonwealth fisheries.


http://www.daff.gov.au/fisheries/domestic/harvest_strategy_policy/review
http://www.daff.gov.au/fisheriesreview
http://www.daff.gov.au/fisheries/environment/bycatch/review

The harvest strategy policy and guidelines have made a significant positive contribution to
Commonwealth fisheries management.

The policy and guidelines meet or exceed the standards of relevant international obligations and

coyiAydzS (2 NBLINBaSyid ¢2NIRQa o6Said LINYOGAOS Ay Y2

However, fisheries management and science continues to develop, including in relation to target
and limit reference points, fisheries economics and the management of gadar stocks. Some
aspectsof the policy and guidelines could be further refined and updated to capture new
developments and address any weaknesses, to ensure they better assist the pursuit of legislative
202S0GA0Sa YR O2yiAydzS (2 NBLINSGsiababléand 2 NI RQa
profitable fisheries. The policy could also benefit from incorporating relevant elements of the
guidelines and 2005 ministerial direction, particularly around overfishing and the recovery of
overfished stocks, at a high level and in relatiyedimple terms.

Updates to the policy and guidelines should be developed with input from stakeholders and
fisheries experts and be subject to further consultation.

Harvest strategy implementation

The development, implementation, testing and review of hat\arategies across Commonwealth
fisheries under the current policy over a relatively short time have been a significant achievement.
However, it has not been without its challenges, particularly in relation to-gata, low value and
complex multispeces fisheries.

AFMA has implemented harvest strategies that are consistent with the policy across most
Commonwealth fisheries.

Difficult circumstances such as cost limitations, limited data availability or a need for further
scientific development, rathertan inappropriate settings in the policy itself have impeded

effective application of some aspects of the policy in some fisheries. The existence and application
of a cost recovery policy necessarily limits the effort that can be put into managing smallless
valuable fisheries (noting that these are often subject to lower levels of fishing activity).

Harvest strategy settings and performance are not always well understood by stakeholders. There
should be greater opportunity for consultation during theesrelopment of nontechnical elements

of harvest strategies. This might be achieved by including Hig\el aspects of harvest strategies
6F2NJ SEFYLX S5 (K2a8 NBtlFGAy3a G2 wLRtAdeQ I yR

The policy would benefit fronbeing supported by performance indicators and a reporting regime
to report on the implementation and performance of harvest strategies. If this was to occur,
industry and stakeholders should be consulted during the development of any performance
indicators or changes to reporting, to design a system that is practical and-effsictive. The
information to support this will generally already be available in many fisheries and should be
incorporated in any new reporting systems to avoid unreasonable repagtiourden.

Rebuilding overfished stocks
The 2005 ministerial direction included a requirement that AFMA take immediate action in all

Commonwealth fisheries to cease overfishing and recover overfished stocks to levels that will ensure
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long term sustainabilit and productivity and avoid further species from becoming overfished in the
short and long term. The policy and guidelines also require that stocks below their limit reference
points be rebuilt to target levels but provide limited guidance in this respeebuilding strategies

have had mixed success. Stocks such as the eastern stock of orange roughy and smooth oreo dory

2dz6aARS GUKS /1 a0FRS tflGSldz KIS AYLINRBOSR airyo

A number of overfished stocks subject to rebuilding strategies at showing clear signs of
rebuilding. While there are a number of reasons for this, several overfished stocks continue to be
subject to fishing mortality levels that may be too high to allow rebuilding within the required
timeframe.

Additional policy direction would be valuable on rebuilding strategies; including on rebuilding
timeframes, appropriate rebuilding actions and reporting against rebuilding strategies.

Consideration could be given to providing the fisheries minister with an increased oversighbt r
and powers to initiate a review of arrangements for stocks where rebuilding is not demonstrated
within the timeframe of the rebuilding strategy.

Consideration could be given to elevating aspects of rebuilding strategies into legislative
instruments andto increasing protections for overfished stocks whose biomass has fallen below
some acceptable risk threshold.

Discarding of commercial species

¢tKS RAAOFNRAY3I 2F O2YYSNOAIET &aLISOASAa KlFla 020K
to the unquestionable need to ensure sustainability, there are also strong community expectations

to reduce wastage of commercial species through discarding. There is also growing international
support for minimising or eliminating discards of commercial spegiesimber of international

fisheries jurisdictions, such as the European Union, are currently working towards implementing
systems that minimise or prevent discards, while in other jurisdictions, such systems are already well
established.

AFMA already seskto manage the sustainability of discarding by factoring estimates of commercial
species discards (where available) into total allowable catch settings for a number of stocks. While
the ministerial direction requires this, the policy does not.

Some levebf unwanted incidental catch of commercial species is unavoidable. Reliable estimates
of discards of commercial species should continue to be factored into recommended biological
catch settings, as part of total fishing mortality, to ensure the sustainéhibf discarded stocks.

The policy could also be improved by providing greater direction on the need to minimise the
discarding of commercial species. Discarding of commercial species should ideally be kept to the
minimum practical and coseffective levd consistent with sustainability.

Mechanisms to further reduce discarding should be explored. Where appropriate, management
arrangements such as catch sharing arrangements and total allowable catch levels for individual
species in multispecies fisheries should be set with regard to minimising incentives for
discarding, noting that this must be balanced with other fisheries objectives. Avoidance of

S
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unwanted catch, such as through spatial measures or improved gear selectivity, should be
encouraged.

Shared stocks

Difficulties can arise with aspects of the management of shared stocks, such as setting catch levels

that maintain sustainability of and equitable access to such stocks. These challenges reflect the
broaderOK | £ £ Sy3Sa 2F 2LISNI GAy3 Ay WiKS 02YY2yaQ (Kl
managing shared stocks is an issue that needs to be addressed, particularly as demand for seafood
continues to increase, quota management becomes more widesprishihid technology continues

to improve, demands for some stocks by other users increases, and climate change results in spatial

and productivity shifts in fish populations.

It is difficult, and possibly undesirable for the policy to prescribe directions $etting catch levels
for shared stocks. Each situation is likely to be characterised by a unique set of circumstances.

While the policy and guidelines can provide direction, the greatest difficulties of managing shared
stocks arise from a lack of agreemebetween the different jurisdictions or user groups on how to
manage and share the stocks. These problems cannot be solved by the harvest strategy policy.

There is confusion among some stakeholders about how the policy should be applied to fisheries
that access internationally managed stocks. The policy could provide improved guidance about
how domestic catch levels should be set where there is no appropriate international catch
allocation.

Inter-jurisdictional catch setting problems could be comprehendly addressed through reform of
offshore constitutional settlement arrangements (as recommended by Borthwick 2012). Unless
and until this happens, issues with setting total allowable catches for stocks shared with other
domestic jurisdictions are only likg to be significantly overcome where clear and appropriate

catch sharing arrangements are developed that appropriately constrain catches in all jurisdictions.

It would be valuable if the guidelines provided information on when and how to account for non
commercial users when setting commercial catch levels.

In setting catch limits where there is significant shared use with the rmmmercial sector, lack of
dataonnonO2 YYSNOA Lt OF 6OKSa OFy AYLISRS GKS LkRftAdeQa
Reliableand current data on recreational catch, in particular, is important for managing a growing

number of fisheries but its collection cannot be charged to the commercial sector. Options for

funding surveys of recreational fishing could be explored with thereational fishing sector and

state and territory governments.

Reference points

Ly G(KS KINBSaid adNIrdS3e LRtAOe O2yGSEGZT I WNBTSN
status or economic condition (such as level of current biomass) agensh the current level of

GKFG AYRAOFG2NI Oty 06S O2YLI NBR® ¢g2 (GedlLlJSa 2F NBT
NEFSNBYOS LRAYy(H1aQ yR WiAYAG NBFSNBYOS LRAyGLAQOD

Reference points provide a key link between harvest strategies and fisheriegemeat
objectives, describing the desired biological and economic conditions in a fishery, and those to be

10



avoided. Harvest strategies should set out both a meaningful measure of stock status against
reference points, and clear triggers for managementarctd ensure that stocks are maintained
above limits, and managed towards targets.

The target and limit reference points, and their proxies, currently described in the policy and
guidelines appear to be generally appropriate and should be largely retaiimedny possible policy
update. However, consideration should be given to:

1 specifying a minimum biomass limit reference point value of 20 per cent of unfished biomass,
unless there is strong scientific support for lower values

1 6KSGKSNI (0 KS miximanOegandmic QieldNahaXE/y1(P times the size of the biomass
that supports maximum sustainable yield or 48 per cent of unfished levels; is optimal for
maximising economic returns in most situations

9 incorporating a description of appropriate fishing mality reference points into the policy.

The policy could benefit from being more explicit about ensuring that targets and limits are
appropriate for different stocks and fisheries, including stocks with different productivity levels
and those that performan important ecosystem function. It would be beneficial if the guidelines
provided more advice on how this could be implemented.

Optimising economic yield in multi -species fisheries
¢KS KIFINBSad adNIaGaS3Ie LRtAOeQa spooked hstdindofe ledieBS 1 a G 2
and, within that context, maximise the economic returns to the Australian community.

Individual fish stocks within a mukpecies fishery are likely to differ in their biological and

economic characteristics. The biomass thapports maximum economic yield is likely to vary from

species to species and be achieved at different fishing levels. As a result, the effort level to achieve

GKS o6A2YlFaa GKIFG &dzZJLR2 NI & YIFEAYdzy S$O02y2YRe0 &AStF
other stocks being fished at higher or lower levels than would be required to maximise economic

yield if they were fished individually.

Further work is required to better implement the maximum economic yield objective in complex
multi-species fisheries.

Developments continue to be made on managing medpiecies fisheries and the science that
underpins these management arrangements. The policy could benefit from providing scope for the
adoption of new information and management approaches as they are deped.

Managing some stocks in mulsipecies fisheries at levels below maximusustainableyield in

order to achieve fisherywide maximum economic yield is well established in theory. However,
doing so increases the risk to such stocks and is not a preféapproach in most circumstances.

The policy could be amended to indicate that this should only be done where risks are constrained
and the needs of other user groups has been appropriately considered, there is a sound scientific
basis to do so and otherost effective options such as gear modifications or spatial/temporal
management measures are unavailable.

11



Managing byproduct (and data -poor stocks)

The harvest strategy policy has been a successful initiative for pursuing sustainability and economic
objectives for target stocks in Commonwealth fisheries. However, there is no clear Commonwealth
policy that interprets objectives and describes mechanisms for managing byproduct stimaks (

with commercial value that are not generally targeted but are talkedentally when fishing for

another species)

There was strong stakeholder support for ensuring that all Commonwealth species should be
managed consistently, irrespective of whether they are key commercial, byproduct or bycatch.

The revised harvest sttegy policy and bycatch policy could together clearly address the effects of
fishing on all species caught in Commonwealth fisheries, recognising that the level of active
management will vary across species depending on risk.

The fisheries policy framewdk could be extended to incorporate byproduct stocks; applying cost
effective and riskbased approaches that ensure the sustainability of stocks and maximise
economic returns from the fishery.

Byproduct could be managed through a combination of ecologitsit assessment and ecological

risk management approaches and, where appropriate, low information harvest strategies to
identify and manage risks on a stock by stock basis while maximising economic returns at a fishery
level. Selection of the most appropte approach to managing each stock could follow a tiered
approach, informed by the level of risk, information availability and risk (certaintgtch-cost
considerations.

The harvest strategy policy could be revised to encompass the management of bygtagecies,
recognising that in most cases this will include a tiered approach requiring formal risk
management based on the level of available information.

Spatial management

Spatial management involves limiting fishing in an area; for a limited pefitishe or
WLISNXYIFYySy(dfeQT F2NJ 0KS LlzN1J2asS 2F YIyl3ay3a (KS
commonly used to protect or rebuild commercial stocks (or parts of stocks, such as juvenile fish),

their habitat and/or bycatch species.

The harvesstrategy policy recognises that spatial management may be used in various ways
including closures to protect spawning seasons or nursery areas, rotational harvesting, setting
separate total allowable catches by area (zoning) and protecting key habitat. area

The guidelines could benefit from including clearer direction on the use of spatial (and temporal)
management arrangements. This includes guidance on evaluating the effect of spatial or temporal
closures and the management of stocks in open areas.

However, the development of guidance would require further work and research into:

1 how spatial and temporal management arrangements can be used to help meet the objectives
of the policy and provide flexibility for individual harvest strategies
1 how harvest straegies could appropriately account for the effects of closures

12
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1 how spatial closures could assist harvest strategies in meeting the objectives of the policy for
species whose stocks are highly variable and show strong spatial structuring

13



1 Introduction

Fisheries management in Australia

ldzA GNF £ A+ Qa /2YY2ysSHEGKET adGFdS FTyR GSNNAG2NER 32
Australian people. They do this in consultation with the fishing industry, scientists, economists and

other user groups includinggcreational and Indigenous fishers and environmental-gowernment

organisations.

CKS YIyFrasSYSyid 2F ! dzaGNI Al Qi / RishefiesWarBdemantK FA & K S
Act 1991andFisheries Administration Act 199The state and territories hawbeir own legislation
for fisheries management.

The Department of Agriculture, Fisheries and Forestry (DAFF) is responsible for Commonwealth
fisheries policy, including theommonwealth Fisheries Harvest Strategy Policy and Guidelines 2007
(harvest strateg policy) and th&Commonwealth Fisheries Bycatch Policy 28§0atch policy).

These policies underpin the management of commercial fishing in Commonwealth fisheries.

The Australian Fisheries Management Authority (AFMA) is an independent authority ststdbli

under the Fisheries Administration Act and is responsible for the efficient management and ensuring
sustainable commercial fishing practices in Commonwealth fisheries on behalf of the Australian
community. Together, the Fisheries Administration Ad &msheries Management Act outline

I Ca! Qa 202S0GA@Sas FdzyOlAzya |yR LR2sSNAOD

The Australian Bureau of Agricultural and Resource Economics and Sciences (ABARES) sits within

DAFF and provides professionally independent research, analysis and advice farmgmteand
private sector decisioY  { SNRA 2y &AIYAFAOIYyG AaadzSa | FFSOGAy3
fisheries sphere this includes the annual production of Fishery Status Reports. The Commonwealth
Scientific and Industrial Research Organisafio8IRO) also provide expert scientific and technical

advice to fisheries managers and work closely with government and other organisations to achieve
conservation and management gains supported by science.

The Australian Government Department of Susthiliy, Environment, Water, Population and
Communities (SEWPaC) administersEngironment Protection and Biodiversity Conservation Act
1999 This Act contains a number of provisions relevant to the sustainable management of
commercial fisheries includirig relation to strategic assessment for impacts on matters of national
environmental significance, impacts on protected species and export of products derived from
fisheries.

The Environment Protection and Biodiversity Conservation Act also providée fiisting and

recovery of nationally threatened species and ecological communities. In line with the threatened
species listing guidelines, when considering listing thresholds for assessing commercially harvested
marine fish species, reference is madahe harvest strategy policy.

State and territory governments are responsible for the management of recreational and Indigenous
fishing and a number of commercial fisheries. The Australian Government manages Commonwealth
commercial fisheries. Fisherieseslvary between the Commonwealth, states and territories. By
default, fishing within three nautical miles of the coast would be managed by the states and

14



Northern Territory, with the Australian Government managing fisheries beyond three miles.
However, offhore constitutional settlement arrangements have been widely implemented, which
alter these default arrangements for particular species, gear types or areas. In general, the states
and Northern Territory tend to manage commercial fishing for stocks thleah@ccur in more

inshore areas, while the Commonwealth tends to be responsible for offshore fisheries, particularly
those that target internationally managed species. The states and Northern Territory currently
manage all recreational fishing, irrespeetiof distance from shore.

Commonwealth Fisheries Harvest Strategy Policy and Guidelines
In 2007, the Australian Government released @@mmonwealth Fisheries Harvest Strategy Policy
and GuidelinesThe aim of the harvest strategy policy is to ensure:

TKS &adzaidl AyFoftS YR LINRPFAGIOES dzil At A&l GA2Y 2F | dz&a 4 NJ
the implementation of harvest strategies that maintain key commercial stocks at ecologically

sustainable levels and within this context, maximise the eooie returns to the Australian

community (HSP 2007, p. 4).

The policy incorporates the relevant requirements of the Fisheries Management Act, the Fisheries
Administration Act, the Environment Protection and Biodiversity Conservation Act, and various

binding and norbinding international agreements, including the United Nations Convention on the

Law of the Sea, the United Nations Fish Stocks Agreement and the Food and Agriculture

hNBFYAT FdA2y 2F GKS ! YAGSR blrGA2yaqQ /2RSS 2F [/ 2yF

The policy was developed as a direct response to a ministerial direction given to AFMA in December
2005 by the then Minister for Fisheries, Forestry and Conservation, under section 91 of the Fisheries
Administration Act (Appendix A). The direction sta®ong other things, that:

AFMA must take a more strategic, scieficé &8 SR | LILINR I OK X O2yarxadsSyd eA0GK |
Commonwealth Harvest Strategy Policy that has the objectives of managing fish stocks sustainably

and profitably, putting an end toverfishing, and ensuring that currently overfished stocks are rebuilt

within reasonable timeframes ...

A harvest strategy, as defined by the policy, sets out the management actions necessary to achieve
defined biological and economic objectives in a gifishery and must contain:

9 aprocess for monitoring and conducting assessments of the biological and economic conditions
of the fishery

1 rulesthat control the intensity of fishing activity according to the assessed biological and
economic conditions of the fishery (referred to as control rules).

The policy is intended to provide a consistent framework that allows a strategic, s¢iased and
precautionary approach to setting harvest levels in all Commonwealth fisheries on a fishery by
fishery basis. The policy requires that an evidebased approach be taken to setting management
targets, limits and decision rules, in order to maintain figltks at safe and productive levels that
maximise net economic returns to the Australian community.

The policy is designed to be read in conjunction with@hadelines for Implementation of the Policy
(the guidelines). The guidelines provide practicEdnmation on how to interpret and apply the
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decisions. Harvest strategies for domestic and some internaticnalyaged fisheries have been
developed and imigmented by AFMA. A review of the implementation of the harvest strategy
L2t A08 61 & dzyRSNIF 1Sy o6& ! .1 wo9{X 6KRptE&5GKS LI2f AC

The ecological risk management framewas a key initiative that has been developed in recent

years to support the implementation of ecologically sustainable development. This framework
outlines a process for assessing and addressing the impacts of fisheries on five aspects of the marine
ecostem:

target species

byproduct and discard species

threatened, endangered and protected species
habitats

communities.

= =4 =4 4 A

Ecological risk assessments form part of the ecological risk management framework and are used to
FaasSaa GKS N aifeson #he different coriipkrentstolitie mhariGeiesogystem. AFMA
has completed ecological risk assessments for all major Commonwealth managed fisheries.

Review of the Commonwealth Fisheries Bycatch Policy and of

Commonwealth Fisheries: Legislation, Policy and Management
The review of the harvest strategy policy occurred concurrently with the review of the
Commonwealth Policy on Fisheries Bycatch (bycatch policy), from March 2012 to March 2013.

In September 2012, a third review was announced as a revi€owimonwealth fisheries legislation
(the fisheries management review). Mr David Borthwick AO PSM was appointed to undertake this
review and consulted widely in the last quarter of 2012. He delivered his report Ristew of
Commonwealth Fisheries: Ldgi®n, Policy and Managemetd the Minister for Agriculture,

Fisheries and Forestry, Senator the Hon. Joe Ludwig, in late December 2012.

The fisheries management review was the first of its kind in over twenty years, and examined a

range of issues to ahtify what improvements were needed to ensure community and industry

expectations of the Australian fisheries management regime can be met into the future. Minister

Ludwig released the fisheries management review report on 21 March 2013 and announited his
LINAYOALX S | ANBSYSY(l 6AGK GKS RANBOGAZ2Y 2F GKS NEF
has been issued on the government response to the review. A public consultation process will follow

on the implementation of the fisheries management @d Q4 NB O2 YYSYRI A2y ad ¢ KA
will also be informed by the reviews of the harvest strategy policy and bycatch policy and will occur

after their release.

In the fisheries management review, Mr Borthwick emphasised the importance of the harvest

strategy policy as the primary driver of fisheries policy, the need to update and expand the bycatch

policy and the importance of managing the impact of fishing on ecosystems. Mr Borthwick

recommended that the Australian Government should set an overardishgries framework,
OFLAGIFEAAAYT 2y GKS NBGASga 2F GKS KINBSad aidNT
policy pillar that addresses ecosystem impacts in a fisheries context. The fisheries management
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review identified high level poliayaps that should be addressed. Submissions were received that
raised the need for an ecosystems policy, greater clarity on where species sit on the policy
continuum from key commercial to incidental bycatch and highlighting the role of ecological risk
asessment/ecological risk management in ecosystems based fisheries management.

An overarching fisheries policy that describes the high level objectives and principles for
Commonwealth fisheries management would complement the individual policy components fo
harvest strategy and bycatch in a fisheries policy framework. This framework could indicate how the
policies and procedures interact and relate with one another in a way that is clear to fisheries
managers, users and the general community.

The fisheriesnanagement review report noted that the integration of all policy elements (harvest
strategy, bycatch and a potential new ecosystems policy) should be fundamental to fisheries
management planning and decisions.

National Harvest Strategy Guidelines Projec t

A National Harvest Strategy Guidelines Project was initiated through the Australian Fisheries
Management Forum and is a national (crjssdictional) project not directly related to the
Commonwealth Fisheries Harvest Strategy Policy or its review.

TheNational Harvest Strategy Guidelines Project has developed a high level document to describe
gKIEG KFENBSad adNI GS3IaSa NB: gKFG GKS | dzi K2 NA
strategies, and how harvest strategies might be applied to a rah§jgheries situations that can be
agreed and can influence fisheries management across all domestic jurisdictions.

These guidelines are intended to help increase the application of the robust harvest strategy
approaches such as those applied in Commesith fisheries, to fisheries across all Australian
jurisdictions. The guidelines are anticipated to encourage closer alignment of fisheries management
approaches nationally. As part of this work, the Fisheries Research and Development Corporation is
producing a research report titleBevelopment of a national harvest strategy framework

17
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2 Review methodology

The harvest strategy policy was generally accepted as a successful initiative, however the policy and
guidelines may require refinement over time Eessons are learnt from their implementation and as
fisheries science evolves. The policy includes a commitment to review within five years of
commencement:

The Policy is to be reviewed with a report to be provided to the Minister for Fisheries, Foaestr
Conservation and the Minister for Environment and Water Resources within five years of
commencement. DAFF will initiate the review and ensure that stakeholders are involved in the review
process (HSP 2007, p. 8).

By reviewing the harvest strategy pmyl, DAFF is evaluating whether the policy is meeting its
objectives and identifying the strengths of the policy as well as any lessons learned and possible
areas for future improvement.

The Minister for Agriculture, Fisheries and Forestry initiated &vwéew of the policy and guidelines,
releasing the terms of referencéitachment 3 on 28 March 2012.

Throughout the review, technical analysis and consultation with stakeholders helped to identify the
strengths of the current harvest strategy policy and guidelines and identify areas of possible
improvement.

Steering committee and advisory committee
Steeing and advisory committees were formed to provide direction and advice for the review.

aSYOSNBKALI 2F (GKS &GSSNRAyYy3a O2YYAUGSS O2YLINRAaSR |
Resource Management Division. Its role was to:

91 support the review of the Comonwealth Fisheries Harvest Strategy Policy and Guidelines
9 guide and oversee the review and possible revision of the Commonwealth Fisheries Harvest
{GN)Y 0S3e t2fA08 YR DdzARStAYySasx Ay | O0O2NRIyOS
9 consult and seek technitand policy advice from the advisory committee and other
stakeholders
1 decide on whether working groups or the advisory committee would be convened to focus on
specific elements of the review process
1 promote and contribute to meaningful engagement withralevant stakeholders, including the
advisory committee to ensure their active participation in the review process.

The advisory committee included representation from the commercial fishing sector (the

Commonwealth Fisheries Association and the Nati®&eafood Industry Alliance, including the

Australian Southern Bluefin Tuna Industry Association and the Great Australian Bight Fishing
LYRdzaGNE ! 3a20AFGA2Yy 0T (GKS NBONBIGAZ2YLFE TFAAKAY3
Association of the Northerferritory), environmental nogovernment organisations (WWF

Australia and the Australian Marine Conservation Society), CSIRO and the Fisheries Research and
Development Corporation, as well as the organisations represented on the steering committee.

The ole of the advisory committee was to review and provide advice to the steering committee on
any technical and policy matters that may arise during the review of the harvest strategy policy.
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The advisory committee:

 assessed and provided advice on materalyfgS NI § SR o6& (GKS NBGASs Ay
terms of reference (particularly the discussion paper, final report and its conclusions)

91 provided advice to the review (as requested) on any scientific, economic and-pafied issues
that arose

1 supportedthe review of the Commonwealth Fisheries Harvest Strategy Policy and Guidelines.

Commissioned research

As part of the review of the harvest strategy policy, DAFF considered existing research and
commissioned several new projects to evaluate the policythadscience behind it. These projects
included technical reviews of the science behind harvest strategies undertaken by CSIRO and

. tw9{T + RSal1d2L) t AGSNY GdzNE adGdzReé 2F ¢2NI RQa
Australian National Centr@f Ocean Resources and Security; a review of the implementation of the
harvest strategy policy undertaken by ABARES; and a report evasskl approaches, reference

points and decision rules for managing fisheries bycatch and byproduct species als@kendry
ABARES. More information on these projects can be foutdhapter 3and all reports will be made
publicly available on the DAFF websitalaff.gov.au/fisheries

Consultation

Overview
Representatives from across the fisheries sector were consulted during the review of the harvest

strategy policy, including government, the commercial fishing industry, environmental non
government organisations, the recreational fishing industry, state fisheries departments, scientific
research organisations and government organisations.

A discussion papevas developed to promote wider discussion and feedback to the review and was
released online and emailed to over 100 people from the above sectors. Throughout the
consultation process, information about the review and how to make a submission was kvailab
online and in hardcopy on request. The review was advertised in several mediums including the

f A
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consultation period was open for six weeks to give stakeholfer®pportunity to consider their
submissions and provide input. DAFF continued to accept submissions for three weeks after the end
of the six week consultation, after which no further submissions were received. Feedback from the
public consultation procgs was used to inform and develop the review of the harvest strategy

policy.

Discussion paper

DAFF developed a discussion paper for the harvest strategy policy review with the assistance of the
NEOASsQa aitSSNAY3I | yR I RJAvitRaNiBmbe afYistievids Gctetists | y R
and managers close to the development and implementation of the policy. The discussion paper was
released on November2012 to assist interested parties to make a submission to the review. It
identified a broad rangef potential issues in the policy and guidelines and their implementation

that might require refinement, elaboration or further development.
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The discussion paper can be accessed online at
daff.gov.au/fisheries/domestic/harvest_strategy_policy/reviswbmissions

Summary of public submissions

Eleven submissions were received for the review of the harvest strategy policy from a range of
stakeholders, includingommercial fishers, recreational fishers, environmentalsgonernment
organisations, industry bodies, scientists, state fisheries agencies and other members of the public.

Stakeholders commented on a number of issues during the public consultation protasy of

which were similar to those identified in the discussion paper. Key issues raised included rebuilding
strategies; the management of byproduct species; discarding; target and limit reference points; and
the application of the policy to shared sis.

A summary of some of the key points raised in the public submissions, and the full submissions can

be found on the DAFF websiteasff.gov.au/fisherie&lomestic/harvest_strategy_policy/review

submissionand at Appendix (Please note the information reflected in the summary and in the

LJdzo f AO &adzomYAaarizya R2Sa y20 NBLINBaSyid GKS 3I2FSNY
any claims to the accuraoy the information provided in the submissions and reflected in the

summary.

Outcomes

The key conclusions from the review of the harvest strategy policy are outlined in Chagit@rs 4

¢tKSaS FTAYRAy3Ia NBO23ayArAasS (KS LRfAOeQa adz00Saa |y
these conclusions can be addressed immediately whilst otteepgire further research, work,

consultation with affected stakeholders and consideration of cost implications to enable their
implementation and can only be implemented over time.

Importantly,this document is a report of the outcomes of a review of tiagvest strategy policy and

its guidelines, conducted by the Department of Agriculture, Fisheries and Forestry with the

assistance of the Department of Sustainability, Environment, Water, Population and Communities

and AFMA and from a stakeholder advisooynmittee. As such the report and its conclusions do not

reflect government policy. Rather, the reviewntended to help inform government considerations

Fo2dzi GKS /1 2YY2y6SItiKQaA Od2NNByld FAAKSNRASA Yyl =
provideinformation and evidence for any future revisions to the policy.
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3 Technical review reports

As part of the review of the harvest strategy policy, DAFF commissioned six independent reports on
policy settings and the fisheries science and economics thagnpirdthe policy and guidelines. The
technical reports were provided to the steering and advisory committees and will be made publicly
available adaff.gov.au/fisheries

The following technical reports wesmmmissioned as part of the review of the harvest strategy
policy.

Implementation review (Ward et al. 2013)

¢KS 1.1 w9{ NBOASg 2F GKS AYLI SYSyillliAz2zy 2F (KS F
Commonwealth and jointly managed fisheries was develdpediose consultation with AFMA, and

AyOf dzRSa Ol asS aiddzRASE GKIFIG KAIKEAIKGEG GKS 1Se Aas
focuses on the technical aspects of the implementation of the policy and includes information on

whether fishery managem# actions and decisions have been consistent with the policy, challenges
encountered in implementing the policy and changes in the status of fisheries that might be a result

2T GKS LRftAOeQa AYLX SYSyidl A2y o 2007, ApMAGSA G KI G &A
implemented harvest strategies for 72 fish stocks that are managed in all active Commonwealth

fisheries solely managed by AFMA and that in several fisheries multiple stocks are assessed and
YIyFr3aSR (G23SGKSNI I & Yo highligisithe imaraveniitsiinbthedstit@s oNB G A S &
Commonwealth fish stocks since the late 2000s. However there are difficulties in determining

whether these improvements are a direct result of the implementation of harvest stratagiger

changes to fishingffort and structural adjustment in the industry.

Literature study and review of international best practice in fisheries harvest

strategy policies (Mcllgorm 2013)

The Australian National Centre for Ocean Resources and Security, from the Universitioafovg
conducted a desktop study of international best practice harvest strategy policy approaches and
settings. The Commonwealth harvest strategy policy was assessed in the context of international
obligations and policies in countries considered toehairong fisheries management, including New
Zealand, the United States of America, the European Union, Norway and Iceland. The desktop study
found that the harvest strategy policy meets or exceeds relevant international obligations and
international bestpractice requirements particularly in relation to objectives, overfishing and
overfished reference points. Several areas of the policy were identified as good practice but could be
developed further, including for low productivity, low value and develofisiteries.

Technical reviews for the Commonwealth Harvest Strategy Policy

(Haddon et al. 2013)

The CSIRO review of the technical aspects of the harvest strategy policy considered matters such as
reference points and life history characteristics; buffansl metarules; datapoor fisheries and the

tiered approach to harvest strategies; total allowable catches; rebuilding strategies and spatial
management. This review provides information on how the requirements of the harvest strategy
policy have been tectically interpreted in the harvest strategies developed for Commonwealth
fisheries. Where difficulties have been experienced with harvest strategy development or
implementation, technical reasons for this are analysed and advice is provided on how these ma
addressed. The report found that in relation to the requirement to rebuild overfished stocks,
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meeting the guidelines has been problematic for at least three conservation dependent species. The
review also explores some of the difficulties in managmuti-species fisheries, including total

allowable catch setting; the degree to which fishers can target a specific species; and increased
discarding because of the difficulties in balancing quotas with actual catches when multiple species
are being caught

Technical reviews for the Commonwealth Harvest Strategy Policy: economic

Issues (Vieira & Pascoe 2013)

This paper was a collaboration between ABARES and CSIRO and considered economic definitions and
understanding in the harvest strategy policy; challenp implementing maximum economic yield;
data-poor species; mulspecies fisheries; variable stocks; market power and internationally
managed fisheries. Estimating maximum economic yield requires a bioeconomic model, which has
high biological, fisheryral economic data requirements. Due to this high level of data requirement

it is often difficult to estimate maximum economic yield and proxies have been used instead. This
report considers circumstances under which the current interpretation of maximumasn yield,

and the targets used, could be modified to better achieve the economic objective and intent of the
harvest strategy policy. Further research is underway to look at proxy measures for maximum
economic Yyield in mukspecies fisheries when therg not enough information for bioeconomic
models. The aim of this project is to develop rules of thumb that will allow better estimates of target
reference points to be made in the absence of complete data. The report also notes that updating
the guidelnes with new research findings may assist with targeting maximum economic yield.

Note: The technical reviews by Haddon et al. (2013) and Vieira & Pascoe (2013) were peer reviewed
by an independent fisheries expert.

Risk-based approaches, reference points and decisions rules for managing

fisheries bycatch and byproduct species (Penney et al. 2013a)

This ABARES paper considers the principles, framework and processes of risk management as well as
risk-based approaches to bycatch and byproduct managemenisdtexplores reference points and
decision rules for bycatch and byproduct; low information analytical approaches to bycatch and
byproduct assessment; and monitoring and performance evaluation. It highlighted difficulties in
finding consistent internationadefinitions of byproduct and bycatch and explored definitions to be
used in Australian fisheries management. This paper also considers the information requirements for
monitoring fishery impacts on target, byproduct and bycatch species and the fegsabititcost of
collecting this data for species that are not always retaiketieredapproach to fishery impact
assessments is investigated, with approaches ranging from qualitative risk assessments for low
information species through to highformation statistical stock assessments.

Technical overview report (Penney et al. 2013b)

This ABARES paper (Appendix B) identifies technical areas where the harvest strategy policy might
be improved . It synthesises the conclusions of the technical reports meutipreviously, with

other studies, to provide evidence to support possible changes to the policy. The key issues
identified in the technical documents have been categorised, the current situation reviewed and
areas of the policy and/or guidelines that midignefit from improvement identified. The paper
considers where further work might be required before other options for improvement can be
identified. Most of the potential improvements discussed relate to the guidelines, and not the policy
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itself. However some of the options for improvement in the guidelines may require supporting or
enabling text in the policy itself.

Together with the feedback from public consultation (Appendix C), these technical reports have
informed the findings identified in the flawing chapters of this report. The technical reports

identify aspects of the policy that are working well as well as identifying areas for improvement and
alternative approaches to address these including areas for future research and development.
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4 The scope of the policy

The Commonwealth harvest strategy policy is one of only a few centralised fisheries policies that
have been implemented by any country to direct the development of harvest strategies across
managed fisheries. New Zealand has a simédatralised Harvest Strategy Standard across its
fisheries while the United States of America has a number of applicable national standards
(Mcllgorm 2013).

¢KS LRftAOE ILILX ASAa aLISOAFTAOIfte G2 (GKS rgetddSe O2YY
and is, or has been, a significant component of a fishery) of all Commonwealth fisheries managed

solely by AFMA. The guidelines also provide some direction on the application of harvest strategies

02 WaSO2yRINBQ o0f26SNJ @IfdzS0 alLISOASaod

The policy angjuidelines are together designed to direct the development of harvest strategies
across the broad range of Commonwealth fisheries, from-tiatato datapoor, high to low value

and single species to mukpecies fisheries. The policy sets out the geherguirements of harvest
strategies but allows considerable flexibility in individual strategy development and application, in
order to accommodate implementation across the diverse range of Commonwealth fisheries.

Policy settings and international best practice

Mcllgorm (2013), from the Australian National Centre for Ocean Resources and Security (University

of Wollongong), conducted an independent literature review of international best practice in

fisheries harvest strategy approaches. The review ingattd international binding and nepinding

instruments to which Australia is a party, including the United Nations Convention of the Law of the

Sea, the United Nations Fish Stocks Agreement and the Food and Agriculture Organization of the

' YAGSR /b2RIS 2R O 2y RdzOG F2NJ wSalLlRryaAiof Sth€e AaKSNARSa
L2t AO8 YSSiGa 2N SEOSSR& !'daAGNIfAlIQa AYGSNYyFGAZ2YL
species Mcllgorm (2013) also considered issues, such as ecosystem managemeiigcarding,

that are currently addressed in Commonwealth fisheries through mechanisms other than the

harvest strategy policy.

Mcllgorm (2013) also investigated international best practice policy settings in a number of leading
international fisheries jrsdictions, including the United States, New Zealand and Europe. The
investigation indicates thahe harvest strategy policy meets or exceeds international best practice

for policy settings in fisheries management in most aspedtgluding its objective reference

points and other settings (such as the need to develop rebuilding strategies for overfished stocks

and the defined likelihood for avoiding limit reference points). Mcllgorm (2013) recognised that

' dzZA G NF £ A+ Q& KI NIJS a inesalfoNdekité atldress 2ntinbe) &f istugsRor whitth RSt A
fisheries management and science are still developing and international best practice is yet to be
determined, such as mulsipecies, low productivity and low value fisheries.

Mcllgorm (2013) identifie a number of areas in which the harvest strategy policy may not currently
meet international best practice. These include ensuring the implementation and success of
rebuilding strategies, the management and reduction of discards, cost effective riskrassgs
approaches and setting reference points based on trophic roles, and ecosystem based fisheries
management. With the exception of ecosystem based fisheries management, all of these issues are
addressed elsewhere in this report.
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While the policy addregs some aspects of ecosystem based fisheries management, such as

pursuing the sustainability of targeted fish stocks and having regard to their ecosystem role, the

L2t AOe Aad y20 AYyUSYRSR o0& AGAStETF G2 YoPpGsue! dza G NI f
ecosystem based fisheries management. The policy states:

... implementing a harvest strategy of itself will not achieve ecologically sustainable or profitable
fisheries. Other processes are in place in Commonwealth fisheries management totieigac

broader ecosystem objectives, including undertaking comprehensive ecological risk assessments
accompanied by appropriate risk management responses. The ministerial direction provides for
further initiatives in support of EBFM [ecosystem based figlsamanagement], including reductions

to bycatch, fishery independent monitoring, and increased focus on spatial management. Harvest
strategies, in combination with this package of measures, constitute a whole of government approach
to sustainable fisheriemianagement (HSP 2007, pm.32.

The fisheries management review (Borthwick 2012) also recognises this and recommends that the
government should develop an overarching fisheries framework that includes the harvest strategy
policy, bycatch and discards pmylj as well as a third pillar addressing ecosystem impacts in a
fisheries context to address aspects of ecosystem based fisheries management.

Despite there being no specific policy direction addressing the impacts of fishing on byproduct stocks
and ecosy®ms, AFMA has taken steps to manage these by developing (with CSIRO) and
implementing an ecological risk management framework. This provides a process for assessing and
progressively addressing the impacts that fishing activities have on target spggesgict and

discard species, protected species, habitats and ecological communities.

AEA DPI1TEAUSO AOOOAT O OAT PA AT A £ Oi AO

Prior to the 2005 ministerial direction to AFMA that led to the development of the policy, both the
biological and economic performnce of many Commonwealth fisheries was declining. While the
legislative framework in place required the pursuit of ecologically sustainable development and
economic efficiency, it gave little or no guidance on the level of risk to stocks that was adedptab
the Australian Government or on the acceptable level of economic performance of Commonwealth
fisheries (McLoughlin & Rayns 2009).

The development and implementation of harvest strategies has been critical to improving fisheries
management in Australi(Borthwick 2012; Haddon et al. 2013; McLoughlin & Rayns 2009; Smith et
al. 2008). The economic and biological performance of Commonwealth fisheries has improved
substantially since harvest strategies were widely implemented (Ward et al. 2013; Woodhams et
2012). Ward et al. (2013) note that many improvements in stock status are likely to be due to the
implementation of harvest strategies, although it is not possible to separate the effects of the
harvest strategy policy from other factors such as tigmi§icant structural adjustment package
implemented in 2006; fluctuations in the demand for seafood; fluctuating currency exchange rates
and changing operating costs.

The fisheries management review (Borthwick 2012) noted:

There are a number of reasonsNd G KS | {t Q&4 @OKI NBSad adaNrdS3e LkRtAoes
impact on Commonwealth managed fisheries, in the context of its role ...
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1 The HSP was a clear and unequivocal policy initiative of the then Minister for Fisheries. AFMA
and fisheries managemé stakeholders were left in no doubt of the requirements outlined in
the ministerial direction and the HSP itself.

1 The HSP is not prescriptive in the imposition of management arrangements. Rather, it
requires outcomes, but not the management processdachieving those outcomes.

1 It has significant buin from key contributing stakeholders.

1 Ongoing technical evaluation of harvest strategies is required and provides a process for
certainty and predictability (requiring strategies to be established fdeast three years),
while recognising flexibility may also be required where new information becomes available
that allows for better assessment of the status of fisheries.

1 The associated Guidelines are transparent and cover the broad range of elemeassargc
for the development of sound harvest strategies.

1 The Guidelines outline the roles and responsibilities of the MACs [management advisory
committees] and RAGs [resource assessment groups] in the harvest strategy development
process, including their fationship to AFMA. They make clear that AFMA is expected to
consult widely in the process of decision making (i.e. not just with the RAGs and MACSs).

1 The design criteria are straightforward and cover all criteria necessary for developing a
harvest strategyo [maximise] economic yield for commercial target species, while taking
into account the imperatives for ecologically sustainable development and the precautionary
principle.

Despite the difficulties separating the individual effects of various factoifssberies performance,

it is clear thathe harvest strategy policy is widely held to have been a very successful initiative for
improving the management of Commonwealth fisheriéBorthwick 2012; Haddon et al. 2013;
McLoughlin & Rayns 2009; Smith et24l08; Ward et al. 2013).

Format of the policy and guidelines

The harvest strategy policy sets out the fundamental policy requirements in relatively high level and
simple terms. The policy is accompanied by implementation guidelines that describe ntheh of
technical detail associated with harvest strategy development and implementattmnseparate

policy and guidelines structure is effective and should be retained. The policy allows an

appropriate high level of flexibility, given the broad range of s#tions for which it applies, which
should be retained in any revised polic¥he policy and guidelines could be improved by increasing
the consistency of the language used and clearly defining relevant terms. The guidelines could
benefit from more clearlgetting out the intended application of the policy across the broad range

of Commonwealth fisheries.

Updating the guidelines

Haddon et al. (2013) and Vieira & Pascoe (2013) reviewed the science and economics that underpin

the policy and guidelines andddtified areas where progress has been made since the policy was

released, as well as areas that would benefit from further development. These areas include
RSOSNNYAYAY I | LILINRPLINAIFGS GFNBSG FYR fAYAU NBFSNBy
ecosystem role; managing dafaoor stocks; approaches for setting total allowable catches in multi
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species fisheries; rebuilding strategies and indicators of economic performance and spatial
management. These and other issues are summarised in Penney2818b) (Appendix B), and
issues of particular relevance to the review are outlined elsewhere in this reflmetguidelines
would benefit from being updated to reflect recent developments in fisheries science and
management since their releas@ his couldnclude updating the case studies in the guidelines to
demonstrate the range of applications of the policy across different fisheries.

The importance of the policy and the technical nature of the guidelines are such that any review of
themwarrants futhS NJ O2y adz Gl GA2y 6AGK adGlF {SK2f RSNAR | yR ¥
technical settings and the guidelines were subject to peer review by independent fisheries experts

prior to release and consideration should be given to applying a similar apphoi future

updates of the technical aspects of the policy and guidelines.

Fisheries science continues to evolve and the guidelines play an important role in explaining how the
policy can be implementedt is important to ensure that the science underpiring the guidelines
remains up to dateConsidering this, and the high level nature of the policy relative to the technical
nature of the guidelineduture reviews of the guidelines and the science underpinning them

should not necessarily be directly colgd to reviews of the policyThis might be achieved by

updating the guidelines more frequently than the policy or by providing a flexible mechanism to
incorporate new scientific developments in the guidelines outside a formal policy review.

Updating the policy

There are elements of the 2005 ministerial direction that are not fully reflected in the current policy
statement. One aspect that could be more clearly outlined in the policy is the explicit direction to
cease overfishing, avoid other spediEsoming overfished in the short and long term and recover
overfished stocks to levels that will ensure lelegm sustainability and productivityVhile stock
recovery is frequently a long term process and may be affected by factors other than fishing, the
requirement to cease overfishing and recover overfished stocks was an important element of the
direction and a matter of broader public interest.
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would be valuable, particularly given that a number of stocks that are classified as overfished are still

ddzo 2S00 (G2 20SNFAAKAYIAD {AYATINI &Y GKS YAYyAadSNR
internationallymanaged fisheries with acceptableestiific catch setting processes, and on

minimising incentives for discarding, should be captured in the policy. These matters are discussed in

more detail elsewhere in this report.

The guidelines advocate a ribased management approach whereby explodatlevels are
reduced as uncertainty around stock status increasesvigelversaRiskbased approaches are an
appropriate way to deal with uncertainty and such approaches are central to harvest strategy
implementation. This is explicitly provided for thye application of the tiered approach to harvest
strategies, which depends on information availability. Thebeged approach is also reflected in
the precautionary principle as applied to fisheries legislation:

In the application of the precautionaryripciple, public and private decisions should be guided by ...
assessment of the rigkeighted consequences of various options.
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However, the policy itself is currently silent on the use of-biaked approaches for dealing with
uncertainty. Similarly, thpolicy is not explicit about accounting for all sources of mortality, such as
discards, in total allowable catch settings. These issues are discussed in greater detail elsewhere in
this report.

Conclusions
The harvest strategy policy and guidelines havedraa significant positive contribution to
Commonwealth fisheries management.

The policy and guidelines meet or exceed the standards of relevant international obligations and
O2ylAydzS (2 NBLNBaSyd ¢2NIRQa 0Said LINI OGAOS Ay Y

However, fisheriesnanagement and science continues to develop, including in relation to target

and limit reference points, fisheries economics and the management of gavar stocks. Some

aspects of the policy and guidelines could be further refined and updated to captee n

developments and address any weaknesses, to ensure they better assist the pursuit of legislative
202S0GA0Sa yR O2yliAydzS (2 NBLNBSaSyid ¢2NI RQa 0S3
profitable fisheries. The policy could also benefit from incording relevant elements of the

guidelines and 2005 ministerial direction, particularly around overfishing and the recovery of

overfished stocks, at a high level and in relatively simple terms.

Updates to the policy and guidelines should be developed witiput from stakeholders and
fisheries experts and be subject to further consultation.
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5 Harvest strategy implementation
The harvest strategy polieyas released in September 2007. The then minister indicated at the time
that the policy shald be implemented in all relevant Commonwealth fisheries by January 2008.

During 200€08 AFMA implemented 13 harvest strategies across 10 fisheries (AFMA 2008). A
number of harvest strategies have been consolidated since @I®a@nd new strategies devegied

(AFMA 2012). By late 2012 AFMA had implemented harvest strategies for 72 fish stocks in 12 of the
13 Commonwealth fisheries managed solely by AFMA (Ward et al. 2013); no harvest strategy has
been implemented in thé&lorfolk Island Demersal Finfish Fishevhich has not operated since 2003
(Woodhams et al. 2012)Vhile the policy does not prescribe arrangements for fisheries jointly
managed by the Australian Government and other Australian jurisdictions or an international
management body/arrangement, hzest strategies have also been implemented for a number of
stocks in jointly managed fisheries.

The policy requires that harvest strategies be implemented for key commercial species, which are
RSTAYSR |d WI aLISOASa  KediandispoEhabben, i kignificar Sy = & LIS C
O2YLRYSyil 2F (KS FTAAKSNEQ® ¢KS TAafnamage@ O1 a4 dzy RSN
species and several other commercial species, including rebuilding stocks that were previously

commercial species, for exaqne, eastern gemfish. Harvest strategies have been implemented for

several byproduct species, for example, squid in the Northern Prawn Fishery, while there are other

species that are sometimes retained for sale but are not under harvest strategies, sutdeas

jacket in the Commonwealth Trawl and Scalefish Hook sectors.

Harvest strategy implementation and associated challenges

Having developed and implemented harvest strategies for stocks across a broad range of fisheries
between the December 2005 ministal direction and early 2008, AFMA has since reviewed and
updated many of these. This was usually done in response to improved assessments, management
strategy evaluation testing and better knowledge about reference points.

Ward et al. (2013) found thdhe harvest strategies in most Commonwealth fisheries are consistent
with the policy. About twethirds of the harvest strategies implemented in Commonwealth fisheries
have specified target and limit reference points. Harvest strategies for some moreidat@sheries
apply full quantitative assessments and two have been designed and tested to directly achieve the
L2t A08Q& YIEAYdzY S$O02y2YA0 8AStR 202800GA0So

The harvest strategies of most levalue fisheries or datpoor fisheries have triggers instead of
reference points (noting that basic strategies, such those that use catch triggers rather than
guantitative target and limit reference points, are explicitly provided for in the guidelines).

Wardet al. (2013) note that harvest strategies of several sn@i;value fisheries (for example, the
Western Deep Water Trawl Sector) are somewhat rudimentary but nonetheless consistent with the
L2t AO02Qa AyuSyd YR FF2NRIOf S®

Management strategy evaluation is a formal scientific procedure for testing and comparing
management strategies under a range of scenarios using simulations of stock and fishery dynamics.
The policy requires that harvest strategies be tested and advocates the use of management strategy
evaluation to demonstrate that the strategies meet the reganents of the policy. Many harvest
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strategies have been subjected to management strategy evaluation testing and this has
demonstrated that the harvest strategies of most Commonwealth fisheries are robust to uncertainty
(Ward et al. 2013).

An overview oharvest strategy implementation across Commonwealth fisheries is provideabile
1 for fisheries solely managed by AFMA. Ward et al. (2013) provide a similar summary for fisheries
jointly managed with other domestic or international bodies.

The development of harvest strategies across key commercial stocks has been a significant
achievement. However, it has not been without its challenges, particularly in relation to data
poor, low value and multispecies fisheries.

Fisherywide maximum economic yield targets have only been quantitatively estimated for two

fisheries. Most Commonwealtlfisheries apply the proxy target values defined in the policy.

wSodzAf RAy3a (GKS aS@gSy 20SNFAAKSR ad201a GKIFG @SNE
also been problematic. These issues are considered in more deGlibipter 6

Ward et al. (2013) and Haddon et al. (2013) identify a number of challenges that have been faced
implementing harvest strategies, including determining appropriate reference points, monitoring
against reference points, testiritgarvest strategies, interpreting catch and effort data and managing
highly variable and/or spatially structured stocks. Ward et al. (2013) point out that although harvest
strategies have been implemented for virtually all key commercial stocks in alifishharvest
strategies for small fisheries and dgtaor fisheries are rudimentary or not routinely run. In the
relatively small Coral Sea Fishery, which harvests numerous species, harvest strategies have been
developed but not implemented for severglecies.

Ward et al. (2013) also point out:

... themost appropriate levels of triggers for many of [the fisheries that use them] ... are unknown and
have not been MSE [management strategy evaluation] tested. The existing triggers may also not be
regularly monitored or the data required for assessmentgmplementing management measures

when a trigger is reached may not be routinely collected and such assessments may not be feasible
within a suitable timeframe

However, they also point out that despite these challenges, no stocks have deteriorated to an
overfished or overfishing classification while managed under a trigger based harvest strategy.

Where triggers or other control rules are established, appropriate monitoring and data collection
should be put in place to identify when the rule is triggereddio allow the triggered response to
be implemented in an appropriate timeframe.

In relation to harvest strategy testing, Ward et al. (2013) note:

... insufficient information has precluded testing of the harvest strategies of some small fisheries and
data-poor stocks, alternative targets in multpecies fisheries, discount factors [predetermined
reductions in recommended catches implemented to account for uncertainty] and someymaatti

TACs [total allowable catches]. These aspects of current harvastgits still require testing.
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Tablel Summary of the implementation of the Commonwealth fisheries harvest strategy policy 2007 in fisheries managed solely by AFMA,

as at December 20k ommonwealth fisheries (from Wal et al. 2013)

Fishery Implementation | Number. | Target reference Limit MSE testing Fishing Biomass Economic status
year of stocks point(s) reference mortality status®”
under a point(s) status®”
harvest 2007 | 2011 | 2007 | 2011 200708 2010;11
strategy’
Bass Strait 2007 (first 1 | Not defined hyS Wg Haddon E E E E Fishery was | Negative NER
Central Zone applied in 2009) ' NBI Q | (2011) 0 0 0 1 | closed
Scallop Fishefy containing 1 a 0 0
at least 1 1 1 1
500t
Coral Sea Fisher| 2008 Not | Not defined Not defined | Plaganyi et al. E E E E Low catch and| Catch and
defined (2011b) 9 2 10 7 | effort suggest | effort increased
1 I 0 2 | low NER substantially;
10 9 10 9 NER uncertain
Macquarie CCAMLR Harvest 1| 0.508, 0.208, Fay & Tuck o 0 o [ | NER uncertain| NER are likely
Island Fishery | Strategy for (2011) 0 0 0 0 to be positive
toothfish 1 a 1 a
implemented in 1 1 1 1
2010
Norfolk Island No harvest N/A | N/A N/A N/A C C C ¢ | No offshore No offshore
Fishery strategy because G C G ¢ | fishery fishery
there is no C G C 4
offshore fishery C q C q
Northern Prawn | 2007 6 | Dynamic MEY for| Tiger and Dichmont et E E E E NER were Positive and
Fishery tiger prawn sub | blue al. (2008); 4 1 4 1 | negative in increasing NER
fishery; endeavour | preliminary 4 5 4 5 | 200%06; for tiger prawn;
Banana prawn prawns MSE 8 6 8 6 | economic stocks building
subfishery has a | 0.5Bysy completed performance | toward By
target of red-legged | for banana is likely to
Wl RS dzi | banana prawn during have improved
Sa 0l LISYS| prawns 2012 in 20008
0.%Busy
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Fishery Implementation | Number. | Target reference Limit MSE testing Fishing Biomass Economic status
year of stocks point(s) reference mortality status®”
under a point(s) status®”
harvest 2007 | 2011 | 2007 | 2011 200708 201011
strategy’
North West 2008 11 | Not defined Not defined | Dowling E E E E Low fishery High latency
Slope Trawl (revised in 2011) (2011) 1 0 2 0 | GVP; low catchl and low GVP
Fishery i a 0 4 | and effort suggests low
2 1 2 1 | suggest low NER
NER
Small Pelagic 2008 7 | Tier10.20.1B Not defined | Giannini et al. E E E E High latent High latent
Fishery (rev 2009) depletion; (highly (2010) 3 0 3 1 | effort suggests| effort suggests
Tier 2 0.078 variable 3 4 3 6 | low NER low NER
depletion stocks) 6 7 6 7
SESSF: 27 | Tier 1:Bygyor ﬂ E E E NER became | Increases in
Commonwealth 1.2By;svor 0.488; 8 4 11 6 | positive in productivity
Trawl and Tier 3: proxy 18 22 10 16 | 20006 and | and NER
Scalefish Hook equivalent to 27 28 27 28 | increased in suggest a move
Sectors (CTS) FBueyi Punt & Smith 2006;07 due | toward MEY;
Tier 4: CPUE (fully Tier 1 (1999), Smith to higher fish | key stocks close
. fished, 0.5Bysyor et al. (2008), prices to Byey
SESSF: East :)Tgllggggtzt;\?es 1 | sustainable) or | 0.2By; Wayte 0 k 0 [t | High latent Minimal
Coast Strategy half of the Tier 3 (2009), Smith 0 0 1 0 | effort suggests| activity
Deepwater unfished CPUE | FO.Bysy(or | (2009), Little a a 0 1 | low NER suggests low
. Framework ;
Trawl Fishery commenced in p_roxy), et al. (2011), 1 1 1 1 NER
SESSF: Great | 5o 3 | Same as SESSF | Tier 4 Klaer & 0 E 0 € | NER estimates NER are likely
Australian Bight CTS; MEY proxy of Wayte (2011) 0 0 1 1 | not available | to be positive
Trawl Sectdr estimated for 0.4CPUfrc 3 4 2 3 and to have
deepwater 3 4 3 4 increased. Key
flathead and Bight stocks above
redfish; orange Buveytargets
roughy is under
the ORCP
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Fishery Implementation | Number. | Target reference Limit MSE testing Fishing Biomass Economic status
year of stocks point(s) reference mortality status®”
under a point(s) status®”
harvest 2007 | 2011 | 2007 | 2011 200708 201011
strategy’
SESSF: Shark 4 | Same as SESSF 0 1 1 El | NER remained| NER
Gillnet and Shark Commonwealth 3 1 2 1 | positive consistently
Hook Sectofs Trawl Sector | | 2 | | 2 positive when
4 4 4 4 based on
school shark,
but may be
affected by an
overfished
stock and
bycatch issues
Southern Squid | 2007 1 | Not defined Not defined | No testing E E E E High latent Increased
Jig Fishefy 1 0 1 0 | effort suggests| effort suggests
0 a 0 d | low NER increased
1 1 1 1 profitability,
but NER likely
to remain low
Western 2008 10 | Not defined Not defined | No specific E E E E High latent High latent
Deepwater (revised in 2011) testing 0 0 3 3 | effort suggests| effort. NER
Trawl Fisher§/ 3 3 0 10 | low NER likely to be low
3 3 3 3
Total 12 of 13 fisheries| 72 stocks| 48 stocks with 50 stocks E E E E
with harvest under | target reference | with limit 29 8 38 21
strategies harvest| points reference 37 55 21 38
strategies points 67 66 67 66
Notes:

®The stocks classified in annual Fishery Status Reports (Woodhams et al. 2012) sometimes differ from those rbgoyRMed For example, AFMA has implemented
harvest strategies for 23tocks that are under quota in the Commonwealth Trawl Sector. By contrast, the Fishery Status Reports classifies théhsiseuarstocks,

plus an additional stock (ocean jackethish meets ABARES criteria for inclusion in status reporting. The North West Slope and Western Deepwater trawl fisheries have
developed harvest strategies for many stocks that are not currently fished and are not assessed in Fishery Status Repert20B& and 2011, several stocks ceased
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being classified in the Fishery Status Report (for example, deepwater prawns in the North West Slope Trawl Fisheryjjtiohié stdcks have been added (for example
Australian sardine in the Small Pelagic Fisliery) 2 YS waiG201aQ fa2 O2yidlAy YdzZ GALX S ad201a 2N vdzZf GALX S &l
managed under a single total allowable catch and are reported as a single stock in the Fishery Status Reports anceimlioastabl

® Assessments usually estimate spawning stock biomass (the mass of reproductively mature individuals in the populatiénpkoiir ¢S NBFTSNJ 2 WoA2Yl &
WAL 6yAy3d o0A2YIa4Q Ay GKA&a GlFLofSo

Fishing mortality status classification (Woodhamsal. 2012): Biomass status classification (Woodhams et al. 2012):

E number of stocks classified as subject to overfishing E number of stocks classified as overfished

1 YydzYo SN 2F aiG201a 6KSNB FAAKAYT Y2INI | YAZY S SANI P Fdza 12103 A0 KEABTHASRYFaavayiO8 NA I
2 number of stocks classified as not subject to overfishing 2 number of stocks classified as not overfished

3 total number of stocks assessed 3 total number of stocks asse=s

‘Indicates fisheries that were reviewed as a case study by Ward et al. (2013)

“¢KS {2dz2iKSNY YR 9FaGSNYy {OFtSTAaK FYR {KIFINJ] CAaZKSNEBQa ¢ASNIH FaasSaavySyid Kb a
®In this report the term CPUE is used to refer to standardised catch peofuiishing effort. Annual CPUE values are often averaged over several years or fishing seasons.
SourceA Y F2NXIF GA2Yy LINBASYGSR Ay (GKA& GFLofS 4Fa &a2d2NOSR FTNRY 2fBag®rak).ya Sid Ffd 6HAMH

Abbreviatiois and acronyms:

B spawning stock biomass Busy  level of fishing effort corresponding to MSY MSY  maximum sustainable yield

B unfished biomass F fishing mortality rate N/A not applicable

Busy biomass at maximum sustainable yield FBey fishing mortality rate that will produdgyey NER  net economic returns

CCAMLR Commission for the Conservation of Antarctic GVP  gross value of production OCS  Offshore Constitutional Settlement
Marine Living Resources

CCSBT Commission for the Conservatiof Southern ITQ individual transferable quota ORCP Orange Roughy Conservation
Bluefin Tuna Program

CPUE catchperunit-effort MEY  maximum economic yield SESSF Southern and Eastern Scalefish ant

Shark Fishery

CPUE,y target catckperunit-effort MSE management strategy evaluation SPR, 40% of spawning potential ratio
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While both the policy and guidelines state that harvest strategies should be formally tested, the
guidelines also recognise that testing may not always be practical @sigpadded):

Even for minor or datgoor fisheries, itnaystill be worthwhile to develop MSE [management
strategy evaluation] analyses ... [which] can be updated as more reliable information becomes
available (HSP 2007, p. 49).

and

Ideally harvest stratgies should be tested using scientifically defensible methods (e.g. management
strategy evaluation including the use of operating models) (HSP 2007, p. 40).

The guidelines also recognise that management strategy evaluation is time and resource intensive
and that management strategy evaluation approaches for gadar stocks were not well developed
when the policy was released.

Mcllgorm (2013) notes that while the practice of management strategy evaluation is recognised
internationally as being a signifidaAustralian contribution to international best practice, it is costly
and information intensive. He suggests that closer consideration be given to the management of risk
and the cost implications of applying management strategy evaluation.

Haddon et al(2013) make the point that management strategy evaluation may not be affordable for
all fisheries or species and that a more generic testing approach is required. They note:

Two approaches are possible:

a) Generic MSEs [management strategy evaluations] la%eSy RS @St 21LJISR 6bh! ! Q& t z
Haddon and Dowling, 2012, and others), but are either at very early stages or require further
work. Further research in this area would be of value.

b) A riskcostcatch tradeoff framework where many datpoor methods are testg in an MSE
framework and then potentially generalised (if at all possible). A start to this process has
recently been funded by the FRDC [Fisheries Research and Development Corporation] but
this work will only report at the end of 2014.

While issues suchis cost and lack of data have impeded the testing of some harvest strategies, as
the range of tools available expands it is likely that testing will be able to be extended to harvest
strategies in dataoor fisheries.

Risk-catch-cost trade -off
It is widelyaccepted that the harvest strategy policy has beesuecessfuinitiative in

Commonwealthisheries managemeniThe common issue underlying the above points is the

RAFTFAOMzE G 2F AYLIX SYSYyGAy3d (GKS LIt AO2waathNBIj dzA NB v
fisheries, particularly for low value and dgtaor fisheries. Ward et al. (2013) point out tdifficult

circumstances such as cost limitations, limited data availability or a need for further scientific

development, rather than inappropriate seinhgs in the policy itself have impeded effective

application of the policy in all fisheriesThey also noted that priorities for harvest strategy

implementation have tended to reflect the economic value of stocks rather than the level of risk.
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The challeges of implementing the policy for dagmor, low value stocks were anticipated when
the policy and guidelines were developed:

... the [policy] advocates a risk management approach, whereby exploitation levels reduce as
uncertainty around stock status ireases. This will ensure fisheries are managed at an acceptable
level of risk to the Australian Government irrespective of our level of knowledge. For a low value
fishery, AFMA and stakeholders may accept that catches will remain precautionary with sagporti
fishery research at low levels, to better match the management costs to the business environment for
that fishery.

The guidelines explicitly promote an approach where uncertainty around stock status, the costs of
collecting additional information (to gr@A RS 3INBF G SNJ OSNIFAyideov FyR OF
2TTQY

Where information to quantify risk levels is unavailable, a precautionary approach will be taken to
fishery management leading to more conservative outcomes to account for the uncertaikigving

little information regarding the biological and economic characteristics of a stock does not necessarily
justify that additional information be collected. The benefit of collecting further information needs to
be set against the cost of colléngy the additional information.

and

... there is an obvious tradeff that must be made concerning the quantity and quality of information
that decision makers require and the level and cost of risk protection that is likely to result ... The
benefit of cdlecting further information (to improve the harvest strategy and perhaps increase profits)
needs to be set against the cost of collecting the additional information. The collection of additional
information should only occur if these benefits are likalyoutweigh the costs.

In practice, however, it appears as though some fisheries have such limited value that even basic
data entry and manipulation is prohibitively expensive. Haddon et al. (2013) describe the situation as
follows:

... there are fisheriesr species within multspecies fisheries managed by the Commonwealth that are
sufficiently complex that the costs of moving beyond very little data make the move almost
impossible. For example, there are minor fisheries of such relatively low valuehtrat are

insufficient resources to even enter all data into databases or query those databases and do the
analyses necessary to fulfil the existing dpteor HS [harvest strategy] requirements (Dowling et al.
2008).

Commonwealth fisheries are manaben a cost recovery basis, in accordance with broader

government cost recovery policy and achieving cost recovery targets is also an objective of the

Fisheries Management Act 1901K I i ! Ca! Ydza G LJzNAdzS® ! Ca! Qa [/ 24&i
(AFMA 2010) reognises that the beneficiaries of its domestic fisheries management arrangements,
including harvest strategy development and implementation, are the concession holders in each

fishery. It directs that the cost of domestic fisheries management shoulddmeeed from industry

via a fishenbased levy.

While an analysis of funding models is beyond the scope of this review, it is cletvelTaist
NEO2QJSNE Y2RSt OdaNNBydGfte LI ASR O2yaiNIAya ! Call
arrangements, particulast in low value fisheriesThis was identified by Mcllgorm (2013) who
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identified that issues with management standards for low value fisheries only arose under the cost
recovery model. Issues with cost recovery and perceived @uaissidisation of fisheriesere also

raised during the public comment process. In their technical reviews for the harvest strategy policy,
Haddon et al. (2013) noted that:

... the issue is whether even lower Tiers than those used within AFMA are required and whether these
still corform to the intent of the policy. If not, then a funding model needs to be provided that allows

all components of those fisheries that implement the harvest strategy to be appropriately resourced.
Fulfilling the requirements of the Harvest Strategy Pdicyall Commonwealth fisheries has obvious
resource requirements.

Borthwick (2012) explored these matters in some detail and recommended considering changes to
the current cost recovery arrangements for Commonwealth fisheries. Mechanisms to fund these
outcomes could be explored.

Notwithstanding the inherent restrictions associated with the current funding madbel,

requirements should be retained that the policy and guidelines should apply across all

Commonwealth fisheries managed solely by AFMA and thatvest strategies should meet the

intent of the policy or be demonstrably precautionaryNot doing so could lead to a substantial
gSI1SYyAya 2F (GKS o0SySFT¥AGAa NBIFIfAaSR o0& GKS LRt AOE
Commonwealth fisheries managemenbre generally.

However, this does not mean that all stocks require full quantitative assessments. A tiered approach
has been applied under which high value stocks for which there is relatively good information are
assessed quantitatively (at a high infation tier), with less expensive and data intensive

assessment tiers applied to lower value species.

Fisheries performance under harvest strategies
When the ministerial direction was given to AFMA in December 2005, the then minister wrote that:

... current trajectories for stock recovery in many fisheries are very long, indicating that a faster pace
of recovery is necessary if fisheries are to return to sustainable and profitable circumstances in the
medium term ... because of the poor biological and enoit status of a number of the fisheries ...

From the time that the policy was released in 2007, until 2011 (the most recent year for which stock
ddFddza lylrfeasSa KI@S 6SSy LlznfAaKSROUI GKS ydzyo SN
subjectto @SNFAAKAYIQ AY FTAAKSNASA YIyl3ISRoualOSt e o8
those stocks assessed in 2011, 55 were classified as not subject to angr{simpared to 34 in

2007) and 38 were classified as not overfished (compared to 20 in 2007). Most of the difference was

due to stocks whose status had previously been classified as uncertain or not assessed-being re

classified as either not overfished not subject to overfishing following improved assessment.

Ward et al. (2013) note that many of the improvements in stock status are due in part to the
implementation of harvest strategies but that it is difficult to distinguish the impact of harvest
strategies from the influence of other factors such as a reduction in fishing effort as a result of
structural adjustments. They also conclude that harvest strategies are likely to have prevented many
stocks from falling below their limit reference pointstalbecoming overfished.
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Figurel Biological stock status classification totals (number of stocks) managed solely by
AFMA since 2004 for a) biomass status and b) fishing mortality status

Note: Orange roughy eastern, southern amdstern zones which are classified as overfished, were reported as
- aAy3ftsS waidz201Q Ay wnnt odzi a GKNBS &aSLINFY¥iGS waidz2o0]
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While thetotal number of stocks classified as not overfished or not subject to overfishing has
NEBRAZOSR aA3yAFAOLYyGte aAyO0S (KS LRtAOeQa RSGSt 2L
overfished or subject to overfishing helsanged little (Woodhams et &012) Ward et al. (2013)

provides a fishery bfishery breakdown of biomass and fishing status across Commonwealth

domestic fisheries as well as in jointly managed fisheries.
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Table2 shows all stocks solely managed by AFMA that were overfished or subject to overfishing in
either 2007 or 2011. In 2011, seven stocks solely managédrmA were considered overfished,
compared to eight in 2007 (one stock, smooth oreo dory outside the Cascade Plateau, moved from
being overfished to not overfished over this time). Three stocks were classified as subject to
overfishing in 2011 (school shadulper sharks and eastern gemfish, each of which is also
overfished), compared to only one (pink ling) in 200fis is discussed further @napter 6 of this

report that considers rebuilding stocks. Chapbeslso discusses issues suclhassuitability of

rebuilding timeframes described in the guidelines, rebuilding targets and data availability which
affect the development and monitoring of rebuilding strategies.

Ward et al. (2013) provides a fisheryfishery breakdown of biomass and fishing status across
Commonwealth domestic fisheries as well as in jointly managed fisheries.
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Table2 All stocks solely managed by AFMA, classified as overfished and/or subject to
overfishing in 200 and/or 2011

Fishing mortality Biomass
Stock Fishery
2007 2011 2007 2011
Commercial scallop Bass Strait Central Zone
(Pecten fumatup Scallop Fishery
Blue warehou SESSF: Commonwealth
. Trawl and Scalefish Hook
(Seriolella bramp
sectors
Gemfish, eastern zone oo lt)
' . Trawl and Scalefish Hook
(Rexea solandyi
sectors
Gulper sharks SESSF: Commonwealth
(Centrophorus harrissani Trawl and Scalefish Hook
C.moluccensisC.zeehaan sectors
Orange roughy, eastern zohe | SESSF: Commonwealth
(Hoplostethus atlanticys Trawl Sector
Orange roughy, southern zohd SESSF: Commonwealth
(Hoplostethus atlanticys Trawl Sector
Orange roughy, western zohe| SESSF: Commonwealth
(Hoplostethus atlanticys Trawl Sector
Oreodory: smooth, SESSF: Commonwealth
non-Cascade Plateau Trawl Sector
(Pseudocyttus maculatys
Pink lin SESSF: Commonwealth
g Trawl and Scalefish Hook
(Genypterus blacodgs
sectors
School shark SESSF: Shark Gillnet and
(Galeorhinus galeys Shark Hook sectors
Note:* SY RS @2 dzNE | F NNRa2yQa FyR &2dziKSNY R23IFAAK NBLR NI
$SaGSNYy T2ySa 6SNBE NBLRNISR |a 3tS wai201Q AY Hr

SourceWoodhams et al. 2012

Fishing mortality:

Biomass:

Bl subject to overfishing_| Uncertain
Il Overfished

[ ]Uncertain

[ | Not subject to overfishing
[_]Not overfished
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Economic performance

la GKS LRtAOeQa 202500 A J Sofitablity dndi és@noniiczetutnslzhel I A y | 6 A €
SO2y2YAO LISNF2NXIYyOS 2F /2YY2ysSIt0iK FAAKSNRASAE A
Assessing this performance, and the effect of the policy on it, is conmfpdecd ).

Box1 Assessing the effect of the policy on the economic performance of Commonweal
fisheries

The economic performance of fisheries is influenced not only by fisheries management
arrangements but by external factors such as labour costs, fuel prices and exchange rates. Fg
example, since the policy was released in 2007 until 2011, off road diesel prices fluctuated but
decreased by around®er cent in real terms overall. The valoéthe Australian dollar similarly
fluctuated against the US dollar but ended the period around 25 per cent higher than its 2007
(ABARES 2013).

Assessing fishery performance relative to maximising economic returns is also complex. It req
comparison between the potential net economic returns available from the fishery and those
realised under the prevailing management system. However, for most fisheries, there is
considerable uncertainty around the estimate of potential net economic returngfamdctual
returns in a fishery. No single indicator or methodology is universally appropriate for assessing
economic performance of all fisheries and so there are no simple, comprehensive indicators o
fisheries economic status available to the revj¢hat can be compared across fisheries in a man
similar to stock status reporting. However, Woodhams et al. (2012) report that larger, more va
fisheries tend to have many more indicators than small fisheries due to the greater amount of
gererally available from such fisheries.

Tablel provides some information on the net economic returns from those fisheries managed solely
by AFMA. Net economic returhgve been positive and increasing in the Commonwealth Trawl
Sector and Gillnet, Hook and Trap Sector of the Southern and Eastern Scalefish and Shark Fishery
and the Northern Prawn Fishery, which together account for around 51 per cent of the value of
fisheries managed solely by AFMA.

This has been partly driven by increases in economic productivity (Skirtun & Vieira 2012). Woodhams
et al. (2012) indicate that stocks in the Northern Prawn Fishery are growing towards the levels that
will maximise economicigid. They also indicate that the biomass of the most valuable target

species in the Commonwealth Trawl and Gillnet, Hook and Trap Sectors are not constraining profits,
but point out that a number of overfished stocks in these sectors (for example, ssimardd, orange

roughy, blue warehou and eastern gemfish) are probably reducing economic returns.

The economic status of many small fisheries has been mixed or uncertain. Economic returns in the
Great Australian Bight Trawl Sector seem to be improving amda@irconstrained by stock biomass

of important species. Net economic returns in the Macquarie Island Toothfish Fishery are also likely
to have been positive.

However, the Bass Strait Central Zone Scallop Fishery has been producing negative net economic

rSGdzNya |yRXE gKAfS aG201 adl d2TFD &1 1053 NBRE® SIRA
density of known scallop beds. The inherent variability of stock levels and the strong spatial
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AGNHZOGdNA YT 2F AO0Fff2La REQOK NIBS G A &G WA FFAD datIa ¢
Haddon et al. (2013) describe the challenges in applying the policy to this fishery. The harvest

strategy for this fishery is currently under review, to consider how a harvest strategy for these stocks

can better meethe economic objectives of the harvest strategy policy.

Economic returns in other Commonwealth fisheries managed solely by AFMA, such as the North
West Slope Trawl and the Small Pelagic Fishery, are likely to be low. Returns in these fisheries are
likely o be constrained by the relative costs and returns of fishing rather than by low biomass levels.

{2YS ail1SK2t RSNA KI @S AYRAOIFIGSR GKF{d dzyRSNRGI YyF
LdzA G NI € ALy [ 2 YYdzy Aekglofed, ¢valtaRdrad measuredSas [Fadadd rsvad
policy and guidelines.

Performance reporting

The harvest strategy policy does not define performance indicators or requirements for reporting on

the implementation and performance of harvest strategies. Mcllgorm (2013gdnibtat the annual

reporting on the biological status of fisheries is a common overall measure of the effectiveness of
fisheries management in the nations he examined (the US, New Zealand, the European Union,

Iceland and Norway). Along with economic pe¥fdr y OS S @I f dzt GA2y 03IAGBSYy GKS
maximising economic returns), assessment of the biological status of stocks is a key indicator of the
success of harvest strategies in achieving the objectives of the policy.

The 2005 ministerial directichy RA OF 6 SR GKI G ! Ca! Qa LISNF2NXIyOS A
(including in relation to harvest strategies) would be monitored in a number of ways, including

through the annual Fishery Status Reports describing the biological and economic status of

Commawealth fisheries; the then ABARE Fishery Survey Reports which analyse the financial and
SO2y2YAO LISNF2NXIyOS 2F 1S@& /2YY2ygSIHtGK TAAKSNR
Commonwealth fisheries under environmental legislation.

While the informdion in reports such as AFMA annual reports and ABARES Fishery Status Reports is

very useful for assessing the status of fish stocks, supplementing this informatiorepatting

against predefined indicators relating to harvest strategy implementatiomd the objectives of

GKS LI2ftAOe AGASETF g2dzf R 0S dzaSTFdzA F2NI Y2YAU2NRY:

Ward et al. (2013) suggest a suite of indicators for evaluating the implementation of individual
harvest strategiesBox20 | YR F2NJ Y2YAG2NAyYy 3 GKS LRtAOEQa 23SN
represent a useful basis for consultation with a view to inclusion in any updated policy.

Improved performance reporting agest indicators such as those proposed by Ward et al. (2013)

will help demonstrate that harvest strategies compatible with the policy have been implemented
and are being appropriately applied across Commonwealth fisheries. Noting that developing simple
economic performance indicators remains a challenge, it could be useful if further work was
undertaken to develop these.

However consideration will also need to be given to the cost of reporting against indicators, such as
stock status, economics and bycatspects, and further stakeholder consultation will be needed
during the development of any performance indicators to ensure they are practical, build on existing
data collection where possible and are cost effective.
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Box2 Harveststrategy performance measures proposed by Ward et al. (2013
Coverage
1. Which species or stocks does the harvest strategy cover?
9 Are there any key commercial species that are not under a harvest strategy
1 Are there any multispecies stocks?
2. Doesthehar8a i aGNY 6S3& | LILX & GKNRdJzZAK?2 dzl

T La GKS w./ IR2dzZAGSR F2N) FAAKAY 3 Y]
control?

Reference points and indicators
1. Are the adopted proxies consistent with the policy?

w 2KIG SOARSYOS Aa UKSNB (KId GKS KI
2. Are there any ambiguities in the indicators specified in the harvest strategy?

w Do assessments take into account mortality resulting from all types of fishin
Harvest control ruls

1. To what extent are control rules linked directly to the biological and economic st
of the fishery relative to reference points?

2. To what extent do control rules express objectives in the form of quantifiable
reference points?

3. Will fishing mortality be reduced when the fishing mortality rate rises above the
of fishing mortality that produces maximum sustainable yield?

w Do TACs take into account removals by all types of fishing?
4. Will targeted fishing cease when biossafalls below the limit reference point?

5. Will targeted fishing cease when the fishing mortality rate rises above the fishing
mortality limit reference point?

w What is the probability of the harvest strategy maintaining fishing mortality
rates below tke limit?

6. For stocks below the biomass limit, is there a rebuilding strategy?
Management strategy evaluation and testing
1. What range of uncertainties has been tested?

w How do those uncertainties relate to the full range of uncertainties for the
stocks or species group concerned?

w Have a broad range of stakeholders and independent experts been consult

w Do fisheries on the same or similar species in other parts of the world provi
any insights into uncertainties?

2. Will the harvest strategy achievke target?

w Are there estimates of the probability of the harvest strategy maintaining stc
biomass at or around the target for the species?
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3. Will the harvest strategy maintaining biomass above the limit reference point estimated?
4. Have metarulesbeen tested and are they consistent with the policy?
Application
1. Has the harvest strategy been run?
2. Is the schedule of assessment and management advice timely?
3. Have control rules and RBCs been implemented?
4. Are any data, which are required fsetting the RBC, missing or uncertain?
w Do they reflect increasing uncertainty at higher tiers?
5. Has the use of metaules been consistent with the policy?

6. Are triggers regularly checked?

Transparency and reporting

The issue of performance reportimgises the related issue of the transparency of policy
implementation. The policy is intended to provide public confidence and transparency in decision
making:

... The Policy also provides the fishing industry and other stakeholders with a more certeatirgpe
environment where management decisions for key species are more consistent, predictable and
transparent. (HSP 2007, ip)

and

Harvest strategies consistent with the Policy witbvide the Australian community with a high degree
of confidence thatommercial fish species are being managed for t@nm biological sustainability
and economic profitability (HSP 2007, p. 2)

The linkage of agreed control rules to assessments through harvest strategies certainly appears to
have increased the transparenand certainty of management decisiomaking and increased
confidence in Commonwealth fisheries management (Borthwick 2012; McLoughlin & Rayns 2009;
Smith et al. 2008; Ward et al. 2013). For example, the review of Commonwealth fisheries legislation,
policyand management (Borthwick 2012) noted:

The Review has found that the benefits of the instigation of the HSP [harvest strategy policy] have
resulted in strong support for it from stakeholders

While McLoughlin and Rayns (2009) state:

Since thamplementation of the policy and associated development of clear decision rules for setting
total allowable catch limits, management decisions have become more transparent.

Harvest strategy processes, settings and implementation would generally be wetkstoal by the
FAAKSNASAE YIylF3aISNBRS a0OASyGArAaidas AyRdzaAGNE NBLINBaA
assessment groups and management advisory committees. However, it is clear from the

consultation process for the review that not all stakeleklare comfortable with the degree of

reporting and transparency surrounding both harvest strategy settings and implementation,

[daly
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including where the settings in individual harvest strategies vary from the default settings of the
policy.

While harvest striegies necessarily include a description of their settings, they do not necessarily
adequately describe or reference the justifications for those settings. Nor are management strategy
evaluations or other testing necessarily described or referenced ihdneest strategies or in

documents easily accessed with the harvest strategy. The harvest strategy for the Eastern Tuna and
Billfish Fishery provides a good example of this. This harvest strategy does not specify limit reference
points and its targets di§NJ FNB Y GKS LRt AO@Qa RSTFldzA G aSGtdAy3ac
into developing and testing this harvest strategy. However, while the document attempts to

describe the settings in net@chnical terms, it provides no analysis or references fupstt the

settings chosen. Similarly, while the strategy indicates that management strategy evaluation has
been applied, it provides no information to point readers to this work and no explanation of the
outcomes.

Improved transparency of harvest strategettings could increase wider understanding and

confidence in fisheries management. This is particularly relevant for decisions made under the

LI2f AO8 GKSNB RAAONBGAZ2Y KFa 0SSy | LILXASR G az2vys
WR S T | degdih@ve dobbédin applied.

While this review was underway, there was significant public concern and confusion over a proposal
to operate a large factory trawler in the Small Pelagic Fishery. While this review makes no attempt to
analyse this particular ige, the event highlighted concerns of a number of stakeholders over

harvest strategies more generally. In particular, while harvest strategies such as that in the Small
Pelagic Fishery were developed and tested to ensure they met the objectives of ttye qoudi

legislation, some stakeholders and the public raised concerns about elements of the harvest strategy
and its approval process during debate over the proposal.

There were also some expectations that harvest strategies should require some typestérah
approval and be subject to Parliamentary disallowance as is the case for fisheries management plans
GKFG WwaAd +1o20SQ GKS LRfAOE FyR G201t ft26l0fS

AFMA has consultation mechanisms in placsdek input from scientists and a wide range of
stakeholders on management settings, including harvest strategy design and implementation. These
mechanisms were analysed in some detail by the fisheries management review (Borthwick 2012)
and, while beyond tl scope of this review, are relevant to the issue of transparency and inclusivity.

Increased stakeholder involvement in the development of harvest strategies, such as a period of

public comment, may alleviate some of the concerns. However there are agruhpotential

problems associated with this approach. These include, for example, the technical complexity of the
science behind harvest strategies, and that harvest strategy settings based on economics and

science and bound to the policy and legislatinay be difficult to reconcile with the breadth of

opinions across the community. In many cases harvest strategy settings will have been subject to

extensive management strategy evaluation which could make changing them both difficult and

expensive. Nevehiless, consideration should be given to providing for public input on the less
G§SOKYAOFt StSYSyda 2F KIFINBSad adNr iS3e RSaAadIy:s 3
technical) management settings. For some strategies and decision rules strategies, wider
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consultation could increase public and stakeholder understanding and confidence in fisheries
management.

The fisheries management review (Borthwick 2012) recommended that fisheries management plans

be made more substantive and placedtizular emphasis on greater transparency, accountability

and meaningful public consultation processes. If management plans were to recognise some of the
KAIKSNI £t S@St | aLlS0Ga OdaNNByiGfte RSAONAOSRQAY az2VYs
and non technical elements, this may help alleviate potential problems with consultation and

inclusivity of harvest strategies for those fisheries with management plans, given the legislative
requirements for public consultation over these plans.

The traxsparency of the policy may also be improved by the development of a simplified plain
English guide to the policy and guidelines, to help improve stakeholder and public understanding of
harvest management arrangements in Commonwealth fisheries. In additiarnigh level

description of what harvest strategies are and how they work, such a guide may describe issues
including the role of harvest strategies in fisheries management (for example, relative to legislation,
management plans), consultation processhow harvest strategies are implemented and process

for reviewing strategies. While the audience for such a guide is likely to be somewhat limited, the
information would be useful to interested stakeholders including fishers, conservation groups and
interested members of the public.

Conclusions
AFMA has implemented harvest strategies that are consistent with the policy across most
Commonwealth fisheries.

Difficult circumstances such as cost limitations, limited data availability or a need for further
scientific development, rather than inappropriate settings in the policy itself have impeded

effective application of some aspects of the policy in some fisheries. The existence and application
of a cost recovery policy necessarily limits the effort that caa put into managing small and less
valuable fisheries (noting that these are often subject to lower levels of fishing activity.

Harvest strategy settings and performance are not always well understood by stakeholders. There
should be greater opportunity foconsultation during the development of notechnical elements

of harvest strategies. This might be achieved by including Hig\el aspects of harvest strategies
6F2NJ SEFYLX S (K248 NBftFdAy3d (2 wLRtAO0EQ | yR
YeeSO0APSaQs AYF2NXNIGAZ2Y 2y FTA&AKAY3I YSGK2Ra |

The policy would benefit from being supported by performance indicators and a reporting regime
to report on the implementation and performance of harvest strategiesthfs was to occur,

industry and stakeholders should be consulted during the development of any performance
indicators or changes to reporting, to design a system that is practical and cost effective. The
information to support this will generally alreadpe available in many fisheries and should be
incorporated in any new reporting systems to avoid unreasonable reporting burden.

46



6 Rebuilding overfished stocks

The harvest strategy policy has a clear objective of managing key commercial fish stocks for long

term biological sustainability and economic profitability. Both sustainability and profitability depend

on the longterm productivity of the stock being maintained. This balance is placed at risk when

stocks are reduced to a level where the recruitmenyaoting fish is substantially reduced as a result

2F GKS NBRdAzOGAZ2Y 2F GKS ONBSRAY3IA | RdzEf G LJI2LJdzf | (A 2
(HSR2007,p. 3).

The policy contains two mechanisms to protect stocks againat this first (designing harvest
strategies to avoid limit reference points) is proactive and the second (implementing stock rebuilding
strategies) is reactive.

The harvest strategy policy recognises the biomass limit reference point as the point beyond which
the risk to stocks as the basisa€ommercial fishery is unacceptably high. Stocks whose biomass fall
below the limit reference point are classified as overfished. Overfished stocks face an unacceptably
high risk of recruitment failure, diminished economic returns and may present iregte&k to

ecological function.

The harvest strategy policy requires that AFMA must develop and implement a strategy to rebuild

each overfished stock to its target reference point (HSP 2007, p. 24). Rebuilding strategies are

usually separate but complemeanty to the existing harvest strategy for that stock. The policy also

recognises that overfished stocks may be subject to action under both fisheries and environment

legislatiom A y Of dzZRAy 3 fA&adAy3a G I WwWO2yaSNWhréateled RSLISYF
Fauna under th&nvironment Protection and Biodiversity Conservation Act 488%eing subject

to a stock rebuilding strategy or formal recovery plan under that legislation.

The December 2005 ministerial direction recognised that a numbereasfishied stocks under the
management arrangement in place at that time had very long recovery trajectories and that a faster
pace of recovery was needed to return affected fisheries to sustainable and profitable circumstances
in the medium term. To this eh the direction required that:

AFMA must take immediate action in all Commonwealth fisheries to:

a) cease overfishing and recover overfished stocks to levels that will ensure long term sustainability
and productivity;

b) avoid further species from beming overfished in the short and long term ...

The harvest strategy policy, which was released in September 2007, allowed transitional

arrangements to be put in place for stocks that were overfished at the time. These required that
management actions beirected to rapid rebuilding of these stocks, but allowed for some ongoing
GFrNBSGAYy3 2F aita201a RSGSNIeyi®R008.2 0SS W2 OSNFAAKSF
wSodzZAf RAYy3 &a0NrdS3IASE KIFE@S y2¢ 0SSy AYLIE SYSYUGSR
ISYFAAKY a0OKz22f akKFN] FyR o0fdzS 61 NBK2dzZ yR | WY
dogfish (gulper sharks) has also recently been developed. All of these stocks were significantly

depleted before the harvest strategy policy was developed.
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Whilethe vast majority of Commonwealth managed stocks are assessed as either not overfished or
not subject to overfishing, as noted earlier, there is a small number of stocks, including seven
managed solely by AFMA which remainidighed Ward et al. (2013) provides a fisheryfighery
breakdown of biomass and fishing status across Commonwealth domestic fisheries as well as in
jointly managed fisheries.

Table2). These stocks were generally depleted during or prior to the 1990s (before the 2005
ministerial direction or 2007 harvest strategy policy) and several have since been fountess be
productive in their currently depleted state than initially predicted. The combination of depleted
spawning stock populations and low productivity means that rebuilding can be slow, especially for
stocks where fishing mortality is difficult to contras is the case in muklipecies fisheries where the
overfished stock is incidentally caught when targeting others.

Rebuilding depleted stocks will take some time. For stocks with low natural productivity, such as
orange roughy, school shark and gulgbarks, rebuilding will necessarily be slow due to the

biological characteristics of the species and it is expected that it will take decades for these stocks to
rebuild to their biomass limit levels, let alone their targets. It is possible that the dephtate of

some stocks can reduce their resilience and lower their productivity, so that environmental
conditions might result in the stock remaining at depleted levels for extended periods, regardless of
historically low levels of fishing (Penney et24l13b).

Rebuilding strategies for depleted stocks have had mixed success. Overfished stocks of orange

roughy (those stocks outside the Cascade Plateau) have been closed to fishing, other than research
surveys, since 2007, which should allow themto rébuill & Of 24S (2 GKS W¥lFadSai
their biology. Rebuilding does seem to be occurring, at least for the eastern orange roughy stock, as
evidenced by recent acoustic survey results suggesting this stock may be recovering more rapidly

than intially projected by the stock assessment model (Ward et al. 2013).

While no stocks have shown clear signs of further decline since rebuilding strategies were

introduced, some have not shown the expected rebuilding within required timeframes

Penneyetal6 HnMo o0V Y20SR GKIFG SFadSNYy 3ISYTAAKYE aoKz22f
y2 Of SI NJ SJA R FiguteSshénd trehNdS dvelztinie ihg Butnider ddmestically

managed stocks overfished or subject to overfishilgodhams (2012) indicate that several of

these stocks have remained subject to overfishing (that is, remain subject to levels of fishing

mortality that are too high to allow rebuilding iequired timeframes) in most or all years since the

2005 ministerial direction was made. In 201irge stocks solely managed by AFMA (eastern

gemfish, school shark and gulper sharks) remained subject to overfishing, down from five stocks in

2010.

There areseveral reasons why some stocks may not be showing evidence of rebuilding. Ward et al.
(2013) indicate that these include that the rebuilding timeframes described in the guidelines may
not be biologically appropriate for some stocks; confusion over thgetao which the rebuilding

times apply; limited time for stock recovery to have occurred since rebuilding strategies were
introduced; variable recruitment and reduced resilience at low stock levels; limited data available for
assessing the status of reliing stocks; stock productivity may have been initially overestimated:;

and productivity changes or environmental regime shifts may have occurred. For some stocks,
catches in fisheries that are not managed by the Commonwealth may also impede rebuilding.
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However, and perhaps more importantly, Haddon et al. (2013) and Ward et al. (2013) point out that
ongoing fishing mortality on several overfished stocks may have simply been too high to allow
rebuilding in the required timeframes

Rebuilding a stock invadgé a number of important considerations including determining the level of
fishing mortality that will allow the stock to recover within the specified timeframe, the actions to be
taken to support rebuilding, the biomass level to which the stock must lgtlamid the time frame

for that rebuilding. Other important considerations include how to monitor rebuilding, how to adjust
management arrangements in response to changes in abundance and how to appropriately deal
with changes in fish stocks productivity.

From the public consultation process and the technical and implementation reviews, it is apparent
that more explicit direction may be valuable on rebuilding targets, biologically appropriate
rebuilding timeframes, incidental catch allowances for rebuildistpcks and tradeoffs with catch
levels of other target species, and the range of management actions available for rebuilding
stocks.

Incidental fishing mortality and rebuilding actions
In order for a rebuilding strategy to succeed it is necessary totlirail fishing mortality to a level

that allows the stock to recover in the required timeframe. The policy requires that targeted fishing
OSlIasS 4KSNB I at201Qa oAz2YlLaa Aa o0St2g GKS oA2Yl
be made for some levef incidental catch as part of a suite of management measures to rebuild the

stock. The guidelines note that:

Clearly, a zero RBC [recommended biological catch] belgmbli KS a8 G201 Qa o6A2YlFaa fAYA:
point] provides the maximum possible recoveage. However, achieving zero catches in a multi

species fishery may be difficult. The rebuilding strategy may impose additional constraints on bycatch

allowance, up to and including closure of the fishery. (HSP 2007, p. 44)

Rebuilding strategies may b&aght forward for stocks that can be largely avoided when fishing for
other species (as was the case for orange roughy). Howeveishieries or sectors whose economic
returns rely on a complex species mix, or where secondary-fgnget) species becomaverfished,
constraining the fishing mortality of overfished species will generally impact on the take of other
species across the fishery and its overall economic performance. This has proven to be a particular
problem in trying taminimiseincidental céches of school shark, which are caught in association

with the targeted and economically important gummy shark.

The policy recognises these difficulties but neither the policy nor guidelines include clear direction
on how the appropriate level of incidesitcatch should be determined. In their analysis of harvest
strategy policy implementation, Ward et al. (2013) explain that, in practice:

Incidental catch allowances are set in the CTS [Commonwealth Trawl Sector] to cover the unavoidable
bycatch of rebuilthg stocks that may occur when fishers are targeting other species ... and, in some
cases, this allowance may be above the levels estimated by assessments that would allow recovery of
the stock in accordance with the adopted rebuilding strategy, e.g. $dteok.

Despite these settings, levels of fishing mortality on these species have frequently exceeded
incidental catch allowances, in some cases quite substantialyl¢3).
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Table3 Fishing mortality and biomass status of overfished domestic stocks in Commonwealth fisheries (from Ward et al. 2013)

Reasons for 2011
classification

Assessment type

Assessment and
management issues

Total removals exceeded
levels that would facilitate
recovery

Estimated biomass below
20 per cent of unfished
biomass

Quantitative stock
assessment model,
including projections

Reliability of survey catch
per unit effort as an
abundance index; poor
model fit to discards;
recently poor
recruitment, which is
below model predictions

Stock Biological status, catches and plans
Indicator 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
Gemfish | Flandings (t) 87 125
(east) e —_—
Fother (1) 46 168
Ftotal (t) 203
allowance (t) 100
Blue F landings (t)
warehou
Fother (t) 275 110 25 266 44
(east)
Ftotal (t) 308 | 127 40 314

allowance (t)

Uncertain if reductions in
fishing mortality will
facilitate rebuilding

Catch per unit effort
below limit reference
point

Catch per unit effort
trends

Reliability of catch per
unit effort as an index of
abundance; reliability of
discard estimates

"F= fishing mortality, B = biomass
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Stock

Biological status, catches and plans

Reasons for 2011
classification

Assessment type

Assessment and
management issues

Ftotal (t)

allowance (t)

TS

Gulper Flandings (t) na na 5
sharks
Fother (1) na na na
(upper
slope) Ftotal (t) na na >5
allowance (t)
Orange Flandings (t)
roughy
(east) Fother (t)

Incidental catches likely tc

be exceeding levels that
would facilitate recovery

Surveys indicate historica

depletion exceeded
98 per cent for some
species in several areas

Depletion estimates
from habitat mapping
and carrying capacity
modelling

Stock structure;
unreported discarding

Very low catches and
closure of most areas
deeper than 700 m

Remains depleted from
historical overfishing

Egg surveys and
acoustic surveys

Assessment not updated
since 2007 due to a lack
of fishing and survey
costs
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Reasons for 2011
classification

Assessment type

Assessment and
management issues

Very lowcatches and
closure of most areas
deeper than 700 m

Remains depleted from
historical overfishing

Egg surveys and
acoustic surveys

Assessment not updated
since 2000 due to a lack
of fishing and survey
costs

Stock Biological status, catches and plans
Indicator 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
Orange Flandings (t)
roughy
(south) F other (t)
Ftotal (t)
allowance (t)
B
Orange Flandings (t)
roughy
(west) Fother (t)
Ftotal (t)

allowance (t)

Very low catches and
closure of most areas
deeper than 700 m

B

Remains depleted from
historical overfishing

Egg surveys and
acoustic surveys

Assessment not updated
since 2002 due to a lack
of fishingand survey
costs
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Stock Biological status, catches and plans

Indicator 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
School Flandings (t) 209 203 | 172 229
shark

other (t) na na na na

total (t)

allowance (t)

Reasons for 2011
classification

Assessment type

Assessment and
management issues

Incidental catch levels
unlikely to be facilitating
recovery

Quantitative stock
assessment model,
including projections

Estimated pup production
below 0.20,"

Historical under
reporting of catches and
trawl bycatch; reliability
of current CPUE index,
productivity may have
been underestimated

SourcesStatus classifications and notes on assessments are from annual Fisheries Status Reports (Woodhams et al. 2012)tiE¢PB@tastfliisn SEWPaC (2012). Catch
and removals are from a variety of sources, including Woodhams et al. (2012), Haddonp8i®),& Klaer (2012) and AFMA logbook and landings data.

Status is classified for each calendar year, whereas allowances and catch estimates are usually for each fishing sg@kbicoltiven, for example, shows status for the
2012 calendar year and alvances and catches for the 2012 fishing season.

Prior to 2008, the Fishery Status Reports classified orange roughy as a single stock in the SESSF Commonwealth Bralwh®atttatus was subsequently reported
separately for the orange roughy &t@rn zone, southern zone and western zone. In this report, the status of Commonwealth Trawl Sector orange roughy as dotiatas
reported for three stocks throughout the period of interest so that the status of the Commonwealth Trawl Sectapsliesko each of the three stocks. The Status Reports
have treated a fourth orange roughy stock (Cascade Plateau) as a separate stock throughout the period.

allowance: incidental catch allowance for overfished stocks or actual total allowable catchl@th@es nominal eastest stock splits where appropriate.

‘other' removals may include estimated discards, state and recreational catches, but usually exclude research or swgsey catch

Py, is unfished pup production
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subject to overfishing overfished
uncertain uncertain

notsubject to overfishing®¥ not overfished

na not available

CD listed as Conservation Dependent

TL trip limit (a 150 kg trip limit in place for gulper sharks)
EW no distinction between east and west stocks
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At least two rebuilding strategies (eastern gemfish and school shark) explicitly identify that
incidental catch allowances are set at the estimated level of unavoidable incidental catch (after the
specified management controls Y& been implemented). However, they are not clear about the
level of incidental catch that will allow rebuilding in the required timeframe.

An unambiguous intention of the 2005 ministerial direction was to immediately end overfishing,

rebuild overfished tocks in reasonable timeframes and prevent stocks from becoming overfished in

the future. Doing so requires that incidental catches should be constrained to levels that allow

rebuilding, even if this impacts on catches of other species (although notirigsines associated

GAGK RSOSNNAYAY3I WNBlFaz2ylFrofSQ GAYSTNIYSA RAAOdz 3

| 26 SOGSNE G(GKS 3IdARStEAYySa aidlaSyYSyd GKFG | WNBOdzA f
080FGOK ft26lFy0OS dzd (G2 FyR Ay OfromiRcatigriunddriwBad dzZNBE 2 7
circumstances such action would be required, how the potential economic impacts are to be
O2yaARSNBR 2N gKIG LINPOS&daSa akKz2dZ R 60S F2fft26SR
NBIljdZANBYSYy(d (2 WOSheseStockslafeBISniyR009 doaskhdt ¢#daress dngoing
non-targeted fishing.

The policy would benefit from including more guidance on how mortality levels for overfished
stocks should be set, including when constraining the catch of these overfigtedks is likely to
impact fishing for other key specie3he policy could benefit from a clear statement that for
overfished species, incidental mortality from all sources of fishing should be constrained to levels
that allow rebuilding to the target in he specified timeframeHowever, the policy should retain

some flexibility in this regard, for example to deal with unusual circumstances or situations in which
the stock is subject to significant fishing mortality from sources outside Commonwealth control
Transparent processes for developing rebuilding strategies will be an essential component of this
process, as outlined earlier, particularly given the likelihood of high stakeholder interest.

Constraining catches to levels that allow rebuilding may mectaital allowable catches for other

species to be reduced if other cost effective avoidance strategies have been exhausted (such as
spatial, depth and/or temporal management arrangements and gear controls). However, this will
also provide strong incentigeto improve the effectiveness of avoidance measures (noting that

these are already applied for all rebuilding stocks) and to avoid stocks becoming overfished in future.
If arrangements are developed which trigger catch reductions of other species, care$idieration

will need to be given to the risks of unreported discarding and how this could be monitored,
guantified and managed.

The appropriate level of mortality that will allow rebuilding is not always well understood. Ideally,
incidental catches ghuld be tested using management strategy evaluation or stock assessment
projections, to ensure that a given level of catch will not jeopardise the stock rebuilding plan.
Haddon et al. (2013) note that recent assessments and projections suggest thatahgstoing
mortality for eastern gemfish, school shark and blue warehou has not been reduced sufficiently to
allow rebuilding within the specified timeframes. However, Ward et al. (2013) point out that data
limitations or the absence of an agreed quantiiat stock assessment model have prevented this
from being done for some species, such as blue warehou.
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Cost restrictions limit the amount of work that can be done on monitoring and assessing rebuilding

species under the current cost recovery model. Mamaget arrangements to reduce catches and

promote avoidance by fishers can reduce data availability and make interpretation of catch and
STF2NI GAYS &ASNARSEAQ RAFTFAOMZ G FyR dzy NBE Al of S3 NE
assessment. Haddon et £013) described the situation as follows:

... since the introduction of recovery plans targeted fishing [on overfished stocks] is supposed to stop
... this means that information and data about these species becomes greatly reduced. This lack of
information means the difficulty in managing these species and pushing the recovery plans forward
becomes greater. This is an unintended consequence of the HSP [harvest strategy policy]. In a cost
recovery setting, it becomes even more difficult to fund researcfiisireries for which directed
commercial activity has ceased.

Nevertheless, improved data would allow rebuilding strategies to be better monitored and, if
necessary, adjusted as well as providing for improved reporting. Given the elevated risks that
overfished stocks face, consideration should be given to how data collection and monitoring could
be achieved and funded for rebuilding stocks. Fishery independent surveys, such as those which
have been conducted since 2008 in the Southern and Eastern ScalafiS$hark Fishery, may help

in this regard when sufficient data become available and are included in analyses.

Where the appropriate level of catch to allow rebuilding is unknown, a conservative approach

could be taken to incidental catch allowances, coigh Sy & ¢A G K GKS LIR2fAOeQa o6 N
increased caution in the face of uncertaintifurther work is required to address the data needs for

rebuilding stocks where constraints arising from the necessity for cost recovery are impacting on

data capture.

Incidental catch quotas and incentives for targeting L o L

' Ca! dzasa OFUOK Fftf2¢FlyOSa 62FuSy NBEFSNNBR 02 | 3
tradable quota units to manage the incidental take of overfished stocks. Provided that these catch

levels are set appropriately, this can provide a useful mechanism for allowing incidental catches to

be retained and landed, reducing wasteful discarding, encouraging accurate reporting and providing

a potential source of fisheries and biological data.

Howeer, incidental catch allowances have several drawbacks. Ward et al. (2013) point out that
catches of overfished species may be potentially economically valuable, encouraging targeting.
Wilson et al. (2010) and Woodhams et al. (2011) report that targesdiniy for school shark is likely
to have occurred in 2009 and 2010, while targeted fishing for blue warehou is similarly likely to have
occurred, particularly prior to 2008. While AFMA and industry have sought to address this issue,
incidental catch allowaces can create incentives for targeting. In addition, as seen Tiainie3,
incidental catch quotas do not necessarily constrain overall fishing mortality to theeddsiel and
the approach to determining incidental catch levels has varied from fishery to fishdPgrfaey, P.
Ward, pers. comm.). Given these issufs, guidelines may benefit from direction on how to set
incidental catch allowances and catch quotésoting that other sources of mortality such as
discards and catches from statmanaged commercial fisheries and recreational fishers may also
need to be factored in to catch settings)
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Mechanisms to create incentives against both targeting and discaadiogerfished species are
discussed itChapter 7 These mechanisms are likely to be relewanhanaging the incidental catch
of rebuilding stocks.

Rebuilding strategy design

While rebuilding strategies have bedrveloped for all overfished stocks managed solely by AFMA,
these vary significantly in their form and content. All rebuilding strategies identify management
controls in place to constrain the catch of rebuilding species (for example, spatial and/orreEmpo
closures and gear modifications). However, only a few explicitly outline additional measures that
could be implemented if rebuilding is not successful. Of these, the rebuilding strategy for eastern
gemfish is the only one that describes when these miightriggered.

Most, but not all, rebuilding strategies identify rebuilding timeframes to the limit reference point

and to an interim maximum sustainable yield target. Rebuilding strategies also vary in how well they
describe data collection and monitogrrequirements and future research needs. They also differ in
their guidance on how incidental catch levels should be set.

The broad variation between rebuilding strategies probably reflects, to some extent, differences in
the circumstances and rebuildimgquirements between stocks. However, the requirements for
effective rebuilding strategies would benefit from a more uniform appro&¢hile rebuilding

strategies generally already include defined targets, timeframes, management arrangements and
data collection mechanisms, they could benefit from taking a form more analogous to a harvest
strategy.Where feasible, this might include specifying uniform control rules clearly linked to
indicators of stock status; clear and adequate data collection and morgtoeiquirements;

reporting requirements and performance indicators, and they could be tested (for example, through
management strategy evaluation or some other means) to evaluate their performance.

However, as noted by Penney et al. (2013b), an unintendell@m of implementing rebuilding
strategies and preventing targeted fishing under a cost recovery system, is that it becomes difficult
to fund research on fisheries for which directed commercial activity has ceBagtier

consideration will need to be igen to how the necessary additional monitoring and assessment of
these species to measure performance and demonstrate that recovery is occurring could be
funded.

Performance, monitoring and reporting
The management of overfished stocks attracts considerabmmunity interest. Stocks that do not

meet rebuilding strategy requirements or that fail to show signs of recovery are potentially exposed

to stronger action under environmental and/or fisheries legislation. Such stocks also present focus

points for Idbying campaigns purportedly representing community value and attitudes toward the
FAAKAY3I AYRdAZAGNRB Q& 2LISNI GA2ya FyR 3I20SNYyYSydaQa 7

This is reflected in the stakeholder submissions, which included conflicting viele saodcess or
otherwise of stock rebuilding and sought greater transparency and accountability around the
development and implementation of rebuilding strategies.

There are ongoing difficulties associated with rebuilding a small number of stocks that were
2OSNFAAKSR LINA2N) 2 GKS LIRtAOEQa AYLI SYSydl GA2yd
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and to seek to rebuild each stock to its target level, as described in the rebuilding strategy for each
stock. These strategies seek to balance short and term economic considerations. Fisheries
management is, by its nature, an adaptive process and in some cases where stocks have failed to
rebuild (for example, blue warehou) AFMA has reviewed rebuilding strategies or implemented
stronger actions.

Howeve, the December 2005 ministerial direction was clear that overfishing should immediately

cease and overfished stocks be recovered. The direction was supported in 2006 by significant

government investment to restructure key Commonwealth fisheries, whiclchiasibuted to

improved economic conditions in Commonwealth fisheries. Together, these have provided an

opportunity to take strong action to end overfishing. Howetbeg fact that a small number of

overfished stocks have remained subject to overfishirigce the ministerial direction suggests

GKIFIG GKS RANBOGA2Yy QA NBIldZANBYSyia Yle y2i KI@S ¢

The challenge of addressing overfishing of certain stocks is significant and to some degree has
proved intractable. In such circumstancemiy need to be recognised that a special effort by more
than just industry and the regulator is required. It is also possible that in these circumstances the
normal fisheries advisory arrangements of the management advisory committee and resource
assessmeingroup may not be well placed to address the problem.

C2NJ ad201a dGKIG R2 y20 FLIISIFENI G2 06S NBodzAf RAy3a A
consideration should be given to providing the minister with a power to convene an independent

expert panel toevaluate the strategy and its implementation, and make recommendations to

strengthen rebuilding actions where appropriate

In terms of the transparency of rebuilding strategy performance, information on stock rebuilding is
currently available from a varigiof sources such as stock assessments, resource assessment group
and management advisory committee minutes, client reports and scientific papers and fishery status
reports. However, there is no easily accessible, standardised central source of informatiemtly
available on rebuilding performance.

In light of the risks associated with overfished stocks and the lack of easily accessible and
understandable informatiorthe policy would benefit from the inclusion of stronger reporting
requirements for retuilding stocks, to improve their transparency to stakeholders and the wider
community. This could involve reporting against performance indicators. Reporting should ideally
occur through a centralised mechanism such as the ABARES fishery status repdvi8, &faual
reports or regular, publicly available reports to the ministeReports should be readily accessible
and could include information on current stock assessments, estimates of discarding, current
rebuilding trajectory relative to targets and timedis, new research findings, management controls
triggered or otherwise implemented, impediments or problems with rebuilding and other relevant
information.

In a review of international best practice harvest strategies, Mcllgorm (2013) found that by

regulding rebuilding strategy requirements, the United States appeared to have had greater success
GKFYy (GKS WwWiSaa NBIdzZ I 62NEQ | LIINRIF OKS& dzASR o0& 2
transparency, the principles of the rebuilding strategies caldd be prescribed in legislative
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instruments, such as the management plan for the fishery. This could ensure appropriate
consultation and make the principles of the rebuilding strategy subject to Parliamentary scrutiny.

Rebuilding targets
The policyrequires that each overfished stock be rebuilt to its target biomass level, as described in

its harvest strategy:

For a stock below, B, [the biomass limit reference point], a stock rebuilding strategy will be developed
to rebuild the stock to Birdthe biomass target].

This requirement provides the policy with rigour, creates a further incentive against overfishing and
should maximise long term economic returns from the fishery. The requirement to rebuild
overfished stocks to their biomass targets unttes harvest strategy policy, even when the fishery

no longer has the same economic importance, should be retained.

Although all currently overfished stocks were depleted prior to the implementation of the policy, it is
possible that other stocks may becermverfished in the future. This raises a number of issues.
Firstly, if a stock managed under a harvest strategy becomes overfished, the question arises as to
whether that harvest strategy provides appropriate protectiéor stocks whose biomass has

declined below the limit reference point while subject to a harvest strategy, the settings of the
harvest strategy should be rassessed to ensure they are appropriate under the range of

prevailing and foreseeable conditiongoting that stock declines may oegcwholly or partly, due to
factors other than fishing.

A second issue is whether it is appropriate tecoonmence targeted fishing on the stock
immediately after stock levels rebuild above the limit reference point. Haddon et al. (2013) notes
that there has been some confusion about this. The policy states:

Once such a stock is abovgBthe biomass limit reference point] it may be appropriate for targeted
fishing to recommence idine with the stock rebuilding strategy and harvest strategy.

Theguidelnes similarly state:

The issue of when to allow targeted fishing after a stock recovers to ahgygghg biomass limit
reference point] is also pertinent. For stocks that have recovered from belgwa®d have not been
listed in vulnerable or a highdireat category, targeted fishing will be allowed as long as fishing does
not interfere with the agreed stock rebuilding strategy ...

However, while the policy and guidelines both imply that targeted fishing could occur as soon as the
stock rebuilds abovthe limit reference point, the policy also includes a requirement that harvest
strategies maintain stocks above the limit reference point 90 per cent of the time. Recognising this,
Penney et al. (2013Db) states:

Targeted commercial fishing of these [ovenfigl] stocks should cease until they have recovered to
above By [the biomass limit reference point]. Although this is not explicitly stated, this should be
interpreted as requiring that targeted fishing not be permitted until there is a 90% probabitty th
stocks have recovered to above\B

If a stock is subject to a rebuilding strategy developed under fisheries legislation or policy,
consideration should be given to requiring that targeted fishing of that stock not recommence
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until it is rebuilt to a kevel that provides an acceptable likelihood that it will remain above the limit
reference pointwhen subject to the total level of fishing mortality it is likely to experience. For
stocks that are listed under the Environment Protection and Biodiversitgé&laation Act, the
requirements under that Act will prevail.

Haddon et al. (2013) also suggest that the policy may imply a rebuilding target of 48 per cent of a
a0201Qa dzyFAAKSR 0A2Yl &aaz NBTFESOUGAY Suitable®Hr LI2f A O& ¢
single species fisheries and for key target stocks in repécies fisheries. However, in midpecies

fisheries, the policy and guidelines provide flexibility for setting target reference points, especially

GKSY RAAGAYIdAOEXYINDSHBQSYY Rl $aSO2yRINEQ &LISOAS
allows target reference points for some secondary stocks to be set above or below the biomass level
GKIFG ¢2dd R LINRPRdzOS (K2aS ai(201aQ YIFIEAYdZY &adzail Ay
levels) in order to maximise economic yield across the fishery. If the policy is updated, it could be

useful if it clarified that the rebuilding target for any stock is its target biomass level, whatever this

value is (noting that targets must be setletels that provide at least a 90 per cent probability of

avoiding limit reference points and may bearamined if stocks have become overfished).

Rebuilding timeframes
The ministerial direction of 2005 requires that the harvest strategy policy is desigrensure that

YOdZNNBy if e 20SNFAAKSR adG201a NB NBodaAfld 6AIGKAY
LINE A RS 3JdzZARI yOS 2y ¢gKId O2yadAaiddziSa WI NBFaz2yl a
describe a number of relevant consideratson

There are likely to be a number of alternative time paths to rebuild a stock that has been fished down
to a level below its Brdltarget biomass level]. One option may be to rebuild the stock in the shortest
possible time frame (harvests would be zero]however] the optimal time path to rebuild a stock has
an economic component. In determining the optimal time path to rebuild a stock, there is atfade
between lost profits in the short term and the speed at which the stock is rebuilt ... Thes@naf
rebuilding strategy options and timelines can be complex and is further complicated by the social,
economic and policy dimensions of such decisions (HSP 2007, p. 44).

¢KS FdzZARStAYySa 3I2 2y (2 RSAONAROGS WGeLAOFEQ NBO2¢

Typically recovery times are defined as the minimum of 1) the mean generation time plus ten years, or
2) three times the mean generation time.

2 KAETS GKSAS WieLRAOlt Q G anyISrGthkin ¥cBndmicvandbiologdical I y OS (i K S
aspects of stockebuilding,the rebuilding timelines provided in the guidelines do not adequately

account for differences in productivity between species, variability in recruitment and the

relationship between spawning biomass and recruitmeriaddon et al. (2013) note d@hthe

scientific basis of the timelines described in the guidelines has been debated. One generation could

be sufficient for significant population growth for highly productive species but much less growth for

species with lower productivity. The spedifié A 2y 2F WGiSy &@SINBRQ 2y G2L) 27
potentially problematic, as this may represent several generation times for some species (for

example, prawns) or a fraction of a generation for others (for example, orange roughy). Nor do they

appear to account for how far below the reference point currently overfished stocks have fallen.
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The guidelines appropriately indicate that the circumstances surrounding the rebuilding of each
stock are unigue and should be factored into harvest strategiesrabuilding strategies:

The HSP recognises that each stock/species/fishery will require an approach tailored to fishery
circumstances. ... This is particularly relevant ... in developing stock specific stock rebuilding strategies
and stock recovery plarfer overfished stocks ... less productive stocks should be managed more
conservatively to ... ensure stock recovery within acceptable timeframes for depleted stocks.

Ward et al. (2013) noted that unrealistic recovery timelines are one of several protessiens that

stock rebuilding has not always occurred within required timeframes. Haddon et al. (2013) noted
thatda 2 YS ai2014a adzOK Fa SFaidSNYy 3ISYFAEAK g2ddZ R y2i
described in the guidelines, even in the absence ohiis. It is clear, therefore, that an appropriate

definition of recovery time is required that can account for differences in biological productivity as

well as economic considerations.

There is no international consensus on the time period over whichvergarrangements should be

in place (Mcllgorm 2013), with various countries implementing different rebuilding timeframes
(Haddon et al. 2013). The New Zealand approach is designed to adjust rebuilding timeframes in
direct response to the biological prodixdty of different species, basing recovery times on the
minimum possible time to recover under zero fishing mortality. The New Zealand Harvest Strategy
Standard states:

where the probability that a stock is at or below the soft limit [20 per cent afrifished biomass] is
greater than 50%, the stock should be rebuilt to the target [40 per cent of unfished biomass] within a
time period between i, and 2 x F;, (where T, is the theoretical number of years required to

rebuild a stock to the target withero fishing mortality).

The USA applies a related approach (Restrepo et al. 1998):

The maximum rebuilding period,.d, should be 10 years, unlesg,[{the expected time to rebuilding
under zero fishing mortality) is greater than 10 years, whgp dhoud be equal to f;, plus one mean
generation time.

These approaches appear to allow for recovery timeframes that are more biologically appropriate
than those described in the guidelines, with the New Zealand approach seeking to better balance
sustainabiliy and economic considerations.

The related question of whether the rebuilding timeframes should apply to rebuilding the stock to its

limit or target reference points was widely raised during the review. Targeted fishing on stocks that

have rebuilt abovethte limit reference point will clearly prolong rebuilding timeframes. Similarly, the
WieLIAOFEQ NBodAftRAYI GAYSTFNIYSE RSAONAROSR Ay (KS
reference points compared to limits, as rebuilding to targets may &ae@S NI f WY Sl y ISy SN
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relation to rebuilding targets. However, this issue would largely be eliminated if rebuilding

timeframes were calculated as some multiple gf, {the minimumtimeframe for rebuilding in the
absence of fishing) as this point would vary according to both the productivity of the stock and the
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rebuilding target to which it is applied (that iss,Icould be estimated and applied separately for
rebuilding to limit ad target levels).

In light of these considerations, thmlicy and/or guidelines would benefit from specifying

rebuilding timeframes as a multiple of the minimum timeframe for rebuilding in the absence of
fishing (Tnin) where this can be estimated maximum rebuilding timeframe of no more than twice
Tmin Would seem appropriate in most casealthough sufficient flexibility should be retained to

allow rebuilding strategies to be tailored to the unique combination of economic and biological
considerationsfor example, as has been done for the upper slope dogfish management strategy).

Consideration should be given to rebuilding overfished stocks to the limit reference point faster than
twice Tnin, given the increased risks associated with maintaining staicksch low stocks levels. In
practice, a number of rebuilding strategies already identify one mean generation time as an
appropriate rebuilding timeframe to the limit reference point.

Non-fishing factors

There is an implicit assumption in the policy ajuidelines that all stocks are able to recover to their
former biomass levels. Haddon et al. (2013) point out that this assumption may not hold true. There
may be stocks that, once depleted, may not be able to recover within expected timeframes due, for
example, to reduced survival or production of eggs or recruits (depensation).

Penney et al. (2013b) discusses natural variations in productivity, and how this can affect the need
for and success of rebuilding strategies. This effect appears to have beeim$aekass morwong in

the Southern and Eastern Scalefish and Shark Fishery, which exhibited 20 years of below average
recruitment and failed to rebuild as total allowable catches were progressively reduced. This was
eventually characterised as a changéhie species productivity due to a regime change, or at least
an alteration in prevailing conditions that has lasted for decades (Haddon et al. 2013).

Factors, other than those related to fishing pressure, that can impact on rebuilding strategies include
climate effects, changes in prevailing conditions, ecological factors, the biology of the species and
the level of depletion. Any of these factors or others not listed here may combine, to impact on the
ability of stocks to recover in the required timefratrtHowever, separating natural productivity

changes from depensation (reduced survival and production of offspring) may be difficult.

Penney et al. (2013b) make the following point:

Persuasive evidence of a change in productivity resulting from somenaktenvironmental factor is
required before an environmental change can be adopted as the justification for changing the
productivity parameters, targets and limits, for a species under a rebuilding plan. Reduced recruitment
as a result of spawning depenm in a depleted stock does not necessarily alter the productivity of

the stock.

A requirement for persuasive evidence that a productivity change was due to external factors and
not to depensation could be incorporated into an updated policy. Updatediedjpes could include
direction on the evidence required to determine that productivity declines are due to environmental
factors rather than reduced resilience and depensation arising from stock depletion.
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Species listed under the Environment Protection and Biodiversity Conservation Act
The policy and guidelines provide a valuable explanation of how fisheries legislation integrates with

the Environment Protection and Biodiversity Conservation Act and associated regulations. Both the

policy and guidelinesdicate that if the biomass of a stock is at or below its limit level, it may be

subject to action under both fisheries and environment legislatiincluding listing at a

WO2YASNBI GA2Yy RSLISYRSYy(iQ 2NJ KAIKSNI tyS@St 2y GKS
Conservation Act List of Threatened Faure the risk to the species may be regarded as

dzy  OOSLIil 6feé& KAIKD ¢KS LRfAOE YR JdzZARStAYySa aiy
overfished species whose biomass has been rebuilt aboveréfeitence point levels, recognising

that this is a decision made under environmental legislation.

Some stakeholders have questioned the value of the inclusion of this description in the policy or
guidelines. The Australian Government recently considéneddmatter in its 2011 response to the
report of the independent review of the Environment Protection and Biodiversity Conservation Act
by Dr Allan Hawke (SEWPAC 2011). The report states:

... the government agrees that there should be a link between t8E harvest strategy policy]

framework and the threatened species listing process for marine fish ... [and] considers that this link

should remain a policy matter and not be legislative. The government notes that this link is already
explicitinboththe it I yR GKS ¢KNBIFIGiSYySR {LISOASE {OASYGATAO [ 2
guidelines ...

The description of the relationship between the policy and the Environment Protection and
Biodiversity Conservation Act should be retained to describe how the Environti&otection and
Biodiversity Conservation Act relates to the management arrangements made under fisheries
legislation.

While stakeholders had opposing views as to whether or not species whose biomass levels exceeded
limit reference points species shoubeé subject to listing, policy statements such as the harvest

strategy policy can only help interpret legislation and cannot override itGthidelines for Assessing

the Conservation Status of Native Spe€T&3SC 2010) clarify:

When considering threshoédfor assessing commercially harvested marine fish, the [Threatened
Species Scientific] Committee [which advises the environment minister on threatened species and
communities listings] refers to the Commonwealth Government Harvest Strategy Policy ... The
Committee is informed, but not bound, by a series of biological reference [target and limit] trigger
points (commonly referred to as B and Bargbiomass limit and biomass target reference points])
provided in the policy for management intervention &pecies

Some stakeholders sought increased clarity on the process for removing species from the List of
Threatened Fauna. If the policy is updated, the Department of Agriculture, Fisheries and Forestry
should work with the Department of Sustainability, Eomment, Water, Population and
Communities to provide information on when it might be appropriate to apply felisieg of
conservation dependent species that are recovering toward their limit reference point and on the
process for making such an applion.
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Ministerial approval of rebuilding strategies
The harvest strategy policy requires that rebuilding strategies for overfished stocks be developed by

AFMA and approved by the environment minister. However, the species concerned are commercial
speciesand AFMA is already operating under a direction from the fisheries minister to recover all
overfished stocks and cease all overfishing. Accordingly, the policy could provide that the fisheries
minister should also be consulted on the rebuilding strategy skocks that are not listed under
environmental legislation, it may be more appropriate that rebuilding strategies should be approved
by the fisheries minister in consultation with the environment minister.

Triggers for stronger rebuilding action
Fishes must take all reasonable steps to avoid killing or injuring species that are included on the

Environment Protection and Biodiversity Conservation Act List of Threatened Fauna at a level above
YO2YASNBI GA2Y RSLISYRSYyi(iQ o0dGKFG AazX wW@dzZ ySNIof SQ

The fisheries management review (Borthwick 2012) recommended that the Australian Government:

... should give effectto itsihJNA Yy OA LI S  ANBSYSyid G2 | OONBRAG ! Cca! Q& |
under the EPBC [Environment Protection and Biodiversity ébeation] Act, rather than for there to
be separate assessments [of individual fishery management arrangements].

In a similar context, for highly depleted species, consideration could be given to requiring strong
action under the fisheries legislative framork.

To this end, consideration could be given to introducing management measures similar to those
required for threatened species under environmental legislation; that is, requiring that fishers take
all reasonable steps to avoid mortalities to the sjgs through actions up to and including fishery
closure. This could be triggered, for example, for species whose biomass has fallen below some
critical limit or that have demonstrated prolonged recruitment failure.

However, consideration would first ne¢d be given to the risks of regulatory duplication with
SY@ANRYYSyiGlt tS3arxatlidAaAz2y yR GKS | 3a20A1 6SR WR?

Conclusions

A number of overfished stocks subject to rebuilding strategies are not showing clear signs of
rebuilding. While there are a number of reasons for this, several overfished stocks continue to be
subject to fishing mortality levels that may be too high to allow rebuilding within the required
timeframe.

Additional policy direction would be valuable orebuilding strategies; including on rebuilding
timeframes, appropriate rebuilding actions and reporting against rebuilding strategies.

Consideration could be given to providing the fisheries minister with an increased oversight role
and powers to initiatea review of arrangements for stocks where rebuilding is not demonstrated
within the timeframe of the rebuilding strategy.

Consideration could be given to elevating aspects of rebuilding strategies into legislative
instruments and to increasing protection®r overfished species whose biomass has fallen below
some acceptable risk threshold.
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7 Discarding of commercial species

Discarding, in the context of this report, is the returning to the water of dead or dying specimens of
commercial species. This does matlude the returning to the sea of incidental catch of non
commercial species (bycatch) or of live and vigorous specimens of commercial species.

The discarding of commercial species occurs for both economic and/or regulatory reasons.
Economically motivad discarding can occur when certain species are discarded in favour of
retaining higher value species.

Regulatory discarding occurs where regulations prevent, or create incentives against, the retention
of some fish that are incidentally caught in excefkeld quotas or when fishing for other species.
This often arises when fishers make incidental catches of one stock for which they do not have
guota, when seeking to fulfil quotas of higher value stock. It can also occur where jurisdictional
arrangemens between states and the Commonwealth are implemented in a way that results in an
unbalanced mix of total allowable catches for species caught together, preventing fishers from
retaining all incidentally caught fish.

High-grading, where lower value indduaals (for example, fish whose size or condition attracts a
lower price) are discarded in order to allow higher value individuals of the same stock to be retained
for sale, can have both regulatory and economic drivers.

The discarding of commercial species have biological, economic, social and ethical implications.
Discarding may affect the pursuit of legislative objectives and may be inconsistent with shifting
community expectations for the use of the resource. These issues were raised in the discussio
paper for this review.

Discarding and stock sustainability
Fishers are often limited in their ability to target or avoid particular species or groups of fish,

particularly when using less selective fishing methods such as trawling. An element of uthwante
incidental catch is unavoidable. Haddon et al. (2013) recognised this:

CAaKSNR Oly dzadz-fte WilFINBSGIQ G2 a2YS RS3AINBS (KNRdJzAK
of day and by modifying gear. But it is the degree to which fishers can tdrggeistthe issue. The

species mix in catches may not necessarily match the mix in combined TACs [total allowable catches]

or in quota holdings. This difficulty in balancing quotas for multiple species with actual catches may

then lead to increased discardj TAC overuns, effort restrictions or fishery closures ...

At present, unwanted incidental catch of commercial species is generally discarded.

Notwithstanding the economic, social and ethical implications of discarding, a primary consideration
in managng discarding is to ensure that it does not diminish the sustainability of a fishery. This
emphasises the importance of ensuring that discards are adequately monitored, reported and
incorporated into stock assessments and total allowable catch settings.

Mcllgorm (2013) identified that policy approaches to discarding vary between countries, but
considered that a zero discards approach or discard minimising system were international best
practice.

65



Key species in most major Commonwealth fisheries are nomaged through total allowable

catches and individual transferrable quotas. The sustainability impacts of discarding can be managed
by factoring appropriate estimates of discarding into total allowable catch settings (for example, by
setting total allowablecatches at recommended biological catch levels minus best estimates of
discards), ensuring that total mortality from fishing, including discarding, is constrained within
sustainable levels.

Factoring estimates of discarding into total allowable catctirsgg was a requirement of the 2005
ministerial Direction to AFMA. However, while the harvest strategy policy indicates that it is
intended to apply to all sources of fisheries related mortality, it does not include a clear statement
about how this is to & done and makes no specific reference to discards:

The Policy ... takes into account mortality resulting from all types of fishing, including recreational and
state manageetatches. (HSP 2007,6)

The guidelines are more explicit in this respect:

When tting TACS/TAES [total allowable catches/total allowable effort levels] from RBCs
[recommended biological catches], catches attributable to all types of fishing must be taken into
account. This includes all fishimgduced mortality (for example, discards state catches, and
recreational catches). (HSP 200745)

While AFMA already factors estimates of discarding into total allowable catch settings for a
number of stocks (Ward et al. 2013), it would be beneficial for the policy to explicitly requiie,th
for the sake of uniformity of approach and transparency to all stakeholders.

Fishers are required to record discards of various species, including quota species, in logbooks.
However, the accuracy and completeness of logbook data can be difficulidatea Observers can
be used to gather information on discarding and other aspects of fishing, but have high costs
associated with their use.

Ward et al. (2013) note that:

For several species, reliable estimates have not been available for significacesofl mortality,
particularly recreational catches and discards.

and

... the reliability of discarding estimates is highly dependent on the level and representativeness of
observer coverage.

The fisheries management review (Borthwick 2012) notes:

... discarding and high grading prevent fisheries managers from effectively monitoring and recording
the impact that commercial fishing has on target and #iarget species, including through accurate
stock assessments.

Reliable estimates of fishing mortdy from all sources, including discarding, should continue to be
factored into total allowable catch settings; particularly where such mortality is significant relative
to landed catches. It is important that AFMA seeks to ensure that estimates of disogrdre
sufficiently robust and that they are appropriately accounted for when setting catch levels or
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monitoring for changes in the risk to a stoc{&or example, if total catch levels including discards
change substantially, this may mean that the stisct a higher or lower level of risk from fishing
than previously assessed}his may include checking the veracity of data from logbooks and other
sources.The guidelines could provide further direction on these matters.

Initiatives such as electronicgbooks, as well as recent legislative changes to allow improved
electronic monitoring, including cameras, may assist in this respect. However it will take some time
and further work (and expense) for this to be implemented, and for systems to be devdimted

are, for example, able to help identify all components of the catch or process video footage for
instances of discarding.

Economic and regulatory discarding
Even when the sustainability impacts of discarding are appropriately managed, discardilhg is st

widely considered to be a wasteful practice that can diminish community confidence in fishing and
fisheries management and can impact negatively on other user groups. Borthwick (2012) states:

Bycatch and interactions with other ndarget species arerainevitable outcome of commercial
fishing, but policies ... should work to minimise the occurrence of wasteful and damaging discarding as
much as possible.

Commonwealth fisheries legislation currently provides limited guidance on the matter of

commerciakpecies discards. Examination of material put before the Australian Parliament when the
Fisheries Management Act 198ad Fisheries Administration Act 19@&re introduced and when

objectives were subsequently amended suggests that wastage arising fsoardling of commercial

species has never been an explicit consideration in drafting Commonwealth fisheries legislation.
{AYAEFNIT &Y Al R2Sa y20 FLIWISFEN dKFd GKS Wgladlkasg
the outcomes of the United Ni&ins Convention on the Law of the Sea (Nordquist 1989), which are

reflected in Commonwealth legislation.

Indeed, while minimising wastage and discarding is consistent with various international documents

and resolutions including the (ndrinding) Code o€onduct for Responsible Fisheries (FAO 1995), it

is scarcely addressed in Commonwealth fisheries legislation. The only Commonwealth legislative

provision that directly addresses discarding appears in a schedule to the Fisheries Management Act
thatreprodlDSa GKS | yAGSR blridA2yaqQ CAakK {(G201a ! ANBSY!
specifically to reducing discarding of straddling and highly migratory stocks. The Fisheries

Management Act does however include the requirement that fishery management Wandza

contain measures directed at reducing to a minimum ... the incidental catch of fish not taken under

ddd GKFIG LIIFYyQd 2KAES (GKS o6aSyoS 2F | Of SINJfS:
constrain discarding, it may limit the scopksnich arrangements if these are considered

inconsistent with legislative objectives.

There is growing international support for minimising or eliminating discards of commercial species.
A number of international fisheries jurisdictions, such as the Ewwopnion, are currently working
towards implementing systems that minimise or prevent discards, while in other jurisdictions, such
systems are already well established.
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Borthwick (2012) was of the view that discarding was most appropriately managed thaoug
bycatch policy. However, harvest strategy policy settings and implementation can also impact on
commercial species discards.

/I {LwhQa ¢SOKyAOlItf wS@ASga F2NI GKS /2YY2n6t8 St G K |
that a number of solutions havbeen proposed or implemented in Commonwealth fisheries to

reduce regulatory discarding. These include measures to improve transferability of quota; incentives

to reduce ovemuota fishing and discarding; and fishing gear modification. Both Mcligorm)2013

and Haddon et al. (2013) note that measures such as spatial and temporal closures to avoid

unwanted catch can also be used to reduce incidental interactions with unwanted fish in some

situations. AFMA and industry have implemented a range of measurestm/gears to improve

gear selectivity and this area of should work continue to be explored.

Haddon et al. (2013) suggests that regulatory discarding and related issues could be addressed in

part by focusing on compatible quota settings for individualcsg®in multispecies fisheries. They

cited a study of the Commonwealth Southern and Eastern Scalefish and Shark Fishery using

WO2YLI yA2Yy allSOASa tylftearaQ GKFIG ARSYGATASR LINN
together and their relative pnaortions in the catch. The study found that companion species

analysis could be used to examine the impact of individual species catch level decisions across all

guota species in the fishery.

Setting quotas in mukspecies fisheries at levels that takecaunt of likely catch compositions can

help reduce discarding. However, this needs to be balanced with other fisheries objectives such as
ensuring sustainability and maximising economic returns. This has resulted in further work on setting
alternative tagets for secondary species in mixed species fisheries (Vieira & Pascoe 2013) to reduce
the constraints that total allowable catches for secondary species may have on fishing for target
species.

Other management settings that are relevant to the harvestashmercial species, but not directly

addressed by the harvest strategy policy, can also reduce the incentives for discarding. These include
providing for a small amount of quota to be carried over from one season to the next (a matter that
hasbeenconsild SR Ay ! Ca! Q& ljd2dGlF FTRYAYAAUNI GA2Yy L2t AOE
compatible management arrangements for species taken across different jurisdictiorBois@e
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Box3 Crossjurisdictional catch arrangements

Regulatory discarding can arise when species managed in one jurisdictialiso taken in
another but fishers are not allowed to land it. Offshore constitutional settlement
arrangements between the Commonwealth and the states and Northern Temitwhich
describe which jurisdiction has responsibility for managing a particplkecies, area and/or
gear typa do not precisely reflect the species distribution of catches. It is common
therefore, that fishers in one jurisdiction will incidentally catch species that are manage
another jurisdiction. This is recognised in agreeméetisveen the jurisdictions that
describe agreed incidental catch levels for each jurisdiction.

In Commonwealth fisheries, incidental catches of state managed species are often
constrained through mechanisms such as trip limits (although in some casetsagtsn
prohibited). These measures allow a small amount of the catch to be landed, thereby
reducing discarding while avoiding incentives for fishers to target the species. This ine
tension between allowing incidental catch to be landed and avoigirggeting leads to
regulatory discarding when incidental catches exceed catch allowances.

Unless and until offshore constitutional settlement arrangements are revised to more
closely reflect catch mixes, any new agreements between jurisdictions onigidatches
would benefit from being drafted with regard being given to reasonable and likely incidg
catches. Management arrangements to give effect to such agreements should also ha
regard to discarding, for example by applying flexible incidesgtdh allowances where thig
is practical and consistent with other fisheries objectives. The importance of more flexil
WAYOARSY(GlFf OFGOKQ FNNIy3aSYSyida sAlK 2
(state) Department of Agriculture, Fisherlesf R C2 NBa i NE Q& & dzo YA 2
AFMA has taken this approach for the incidental catch of snapper in the Southern and
Eastern Scalefish and Shark Fishery.

Given the relationship between management settings and regulatory discarding of comimercia
speciesthe policy could benefit from a principle that management arrangements for commercial
species should be set with regard being given to minimising discarding to the minimum practical
and costeffective level, within the context of stock sustainaiy .

It needs to be recognised however, that management arrangements are implemented to achieve a
variety of outcomes, not all of which create incentives against discarding. For example, allowing
fishers to carry over large amounts of ovandundercaught quota from one season to the next

could reduce discarding but may undermine quota trading and annual total allowable catches.
Similarly, allowing fishers to retain unlimited quantities of statanaged species may avoid
discarding but in the lasence of other measures would create incentives to target these species,
potentially resulting in unsustainable catches and weakening fisheries access rights.

DNRsAYI a20A8GFE O2yOSNY 20SNI RAAOL NRA yagerl FFSOG 3
term. In the interests of transparengit would be beneficial if AFMAstablished a reporting

system to collect and publicly publish data on discarding to ensure transparency and encourage

operators to reduce discardingrhis should include annuaporting of discarding estimates in each

fishery, including indicating where reliable estimates are unavailable.

69



While much of this information is already available in management documents, it would be useful if
this could be used to supplement existirgntralised reports such as the ABARES fishery status
report or AFMA annual reports. However, consideration must be given to the cost of this approach.

In the interests of transparency, consideration should also be given to making reports of significant
discarding events public. In determining whether and how to implement such an approach,
consideration should be given to the importance of transparency and the incentives that public
reporting may create to reduce discarding. However, these considerationgdshe balanced

against any disincentives (which cannot be reasonably managed through other mechanisms) that
public reporting may create for fishers to report discards to AFMA as well as against the costs
involved.

¢ KS Lildzof A 0Qa dzy R SchiddialkoypRimpfa¥ed dyFconuric@tinghiatisghie level
of incidental catch of unwanted species is an unintended but generally unavoidable result of
providing affordable fresh seafood.

The 2005 ministerial direction to AFMA under section 91 of the FishAdeninistration Act

recognised that factoring discarding of commercial species into total allowable catch settings can
provide incentives against discarding; a point supported by experience in the Southern and Eastern
Scalefish and Shark Fishery (Smithle2008).

AFMA does this by subtracting estimates of discards from recommended biological catches when
calculating fishesg A RS G20+t Fftt2g¢l0ftS OFGOK tS@Stad ! Ca! Q
recognises that deducting discards of quota specg@s findividual quota holdings would provide

greater incentives against discarding. While doing this in a way that does not create incentives for
non-reporting may not be feasible at this time, this may change in the future when electronic

monitoring systers (including orboard cameras) and associated procedures are developed.

Mcllgorm (2013) notes that a number of countries have developed, or are developing, systems to
minimise or prevent discards.

Such systems are in place in a number of countries imgudanada, Norway, Iceland and New

Zealand, with the European Union currently working toward implementing discard reduction

measures. These are implemented in a variety of ways in different countries. For example, New

Zealand uses a market based systent tiegjuires fishers to land all catch of quota species and

OKINBES&E G(KSY I WRSSYSRQ NI GS F2NJ OF(GOKS& Ay SEOS
INRdzy RFAAK AY GKAOK AYRAODGARIZ f FAAKSNA ljdz2dl & F N
on theircatch history which provides incentives to reduce discarding. Iceland and Scotland have

quite different discarding schemes in the cod fisherigex@).
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Box4 Approaches to discarding in Iceland and Scotland

Iceland and Scotland have implemented systems to reduce discarding in their cod fishg
These demonstrate two quite different approaches to the same problem (European
Commission 2011).

Iceland

In the 1980s, Iceland introduced a quota management program and a total ban on
discarding has been in place since 1996. Under the Icelandic system, if a vessel catch
species for which it does not have sufficient quota, this catch is autonigtaeducted from
Ada O2R | dz29iljl dzdggsAtySy (M0 AORPRRSE 602 R | LILIS|
principal species driving the economics of the fishery and had declining biomass when
system was implemented). This can be done for up to twocpat of the total cod quota
KStR o0& OGKFId 2LISNIYG2N) FyR R2Sa y2d ¢2NJ
dZAaSR (2 WONBIFIGSQ O2R ljd2idl 0o

Operators can reverse the camtjuivalent transaction by purchasing quota for the over
caught species. @er measures in place include the mandatory retention of all undersizé
OFrGOK oy2i G2 SEOSSR mn LISN OSyid 2F (K
a 50 per cent rate.

At the end of the season, when operators run out of quota, as an extemtive to report
and land all their catch, operators are allowed to sum all their catch (all species) and la
extra percentage (from two to 10 per cent according to gear type) of any species regar
of whether they have quota for that species.

This extra catch is auctioned off with 80 per cent of the sale value being kept by the Mi
of Fisheries to be used in a fisheries development fund. Any catch beyond that incurs &
season cost and the operator is invoiced for it with the governmesping one hundred
per cent of the auctioned value of the catch.

Should operators have quota left at the end of the year, they are able to carry up to 15
cent over to the following year.

It has been suggested that the Iceland discard ban may have ladreased prices being
received for certain species due to the improved selectivity of the catch and reduction ¢
small fish being caught reflecting market needs. This increase in selectivity may have
occurred either through the avoidance of high rigkas for juvenile fish or through
improved gear selectivity.

An important factor in this scheme is the emphasis ose# inspections and port observer
Even though not all trips carry observers or are monitored, being able to compare catc
monitored and normonitored trips carried out at the same place and time has proven t(
a useful tool in identifying highisk vessels for inspection.

Overall the Ministry of Fisheries in Iceland considers the ban on discards to be succes:s
that the flexiblity of quota trading and target buffers have been important aspects of the
fisheries management measures that allowed the ban to succeed.
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Scotland

Scotland has also implemented a system of incentives to reduce discarding of cod. Co
estimated to besubject to discarding at a rate of 35 per cent of the retained catch prior t
these measures being introduced.

The scheme provides increased quota and allowable effort for vessels that commit to
landing all cod caught regardless of the size (that is, no discarding), cease fishing once
guota for cod or any other species was reached and allow the installatielectfonic
monitoring devices such as cameras and winch sensors.

An increasing number of vessels are joining the scheme. The results have included an
increase in cod landing, more vessels being able to fulfil their quotas for other species
fisheryand a change in fisher behaviour. Fishers have also used their participation in th
d0KSYS a I YINYJSGAy3a GprBSQasStftAyd (K

Appropriate mechanisms to further reduce or eliminate discarding, such as those applied in a

number of faeign jurisdictions, should be investigated with a view to identifying actions appropriate

G2 GKS ONBFR NIy3dS 2F !'dzA0ONItAFQa /2YY2ysStHtGaK 7
both industry and public interests.

Developing and implementing asych system would require consideration of costs and benefits
and extensive consultation. In all probability, it would also require enabling provisions in the policy
and supporting legislation. While implementing any such system in Commonwealth fishditiedyi

to be a longer term goal, the policy and guidelines could be drafted with sufficient flexibility to
accommodate new approaches to discards in the future.

Conclusions

Some level of unwanted incidental catch of commercial species is unavoidabléalitelestimates

of discards of commercial species should continue to be factored into recommended biological
catch settings, as part of total fishing mortality, to ensure the sustainability of discarded species.

The policy could also be improved by prowg) greater direction on the need to minimise the
discarding of commercial species. Discarding of commercial species should ideally be kept to the
minimum practical and coseffective level consistent with sustainability.

Mechanisms to further reduce disacding should be explored. Where appropriate, management
arrangements such as catch sharing arrangements and total allowable catch levels for individual
species in multispecies fisheries should be set with regard to minimising incentives for

discarding (mting that this must be balanced with other fisheries objectives). Avoidance of
unwanted catch, such as through spatial measures or improved gear selectivity, should be
encouraged.
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8 Shared stocks

Ly GKS O2yGSEG 27F (KA todks thi Aldiatcessed Krid MEnRgedibyi D1 a4 Q |
Australian Government under tHeisheries Management Act 19%s well as by other international

or domestic fisheries management jurisdictions. Shared stocks in Commonwealth fisheries can

broadly fall into threecategories:

9 international stocks: for example, the Eastern and Western Tuna and Billfish Fisheries, Southern
Bluefin Tuna Fishery, the Macquarie Island Toothfish Fishery and the Heard Island and McDonald
Islands Fishery all represent Commonwealth fishexiesre target stocks are also fished by
other fishing nations and/or managed according to decisions made by an international
management body

9 state/territory commercial stocks: for example, stocks of eastern school whiting and Australian
sardine are sharetly both Commonwealth and state commercial fisheries

1 non-commercial stocks: for example, tunas and striped marlin are target species in
Commonwealth commercial fisheries and are important game fish species for state and territory
government managed recreatnal and charter fishers.

Difficulties can arise with aspects of the management of shared stocks, such as setting catch levels

that maintain sustainability and provide equitable access to such stocks. These challenges reflect the
broader challenges ofoperi Ay 3 Ay WiKS 02YY2yaQ GKFG NS AYyKSN
these issues makes it difficult, and possibly undesirable, for the policy to prescribe directions for

setting catch levels for shared stocks. Nevertheless managing shared statkssiseathat needs to

be addressed, particularly as demand for seafood continues to increase, quota management

becomes more widespread, fishing technology continues to improve, demands for some stocks by

other users increases, and climate change resulspatial and productivity shifts in fish

populations.

International shared stocks
The December 2005 ministerial direction to AFMA states that:

... for internationallymanaged fisheries to which Australia is a party (such as the Southern Bluefin
Tuna Fisherand the Heard Island and McDonald Islands Fishery) the relevant international
agreement will prevail where it includes an acceptable scientific process for setting sustainable catch
levels.

However, this is not captured in the policy or guidelines. Rathe policy explicitly states that it

does not prescribe management arrangements for shared stocks (international or domestic).

¢CKS LRtAOCe 3A2Sa 2y (2 RSAONAROGSI Ay OSNE 3ISYSNIf
positions for shared stocks international fisheries. It states that the government will negotiate

GAGKAY NBEtSOlFyld YIyl3aSySyid o02RAS& (2 SyadaNB &dzil
GKA& LRftAOE® & Iy SEIFYLIXS 2F 06Sai tiendaiaimS Ay &¢
Ll2aAdGAazy GF1Sy G2 AYOaSNYylFdGAaAz2ylt YIFylF3SySyid o62RAS

legislation.
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The policy also describes how domestic catch levels should be set:

...for internationallymanaged fisheries to which Australisaiparty (such as the Southern Bluefin Tuna
Fishery and the Heard Island and McDonald Islands Fishery) the relevant international agreement will
prevail where it includes an acceptable scientific process for setting sustainable catch levels. In such
fora, Australia will advocate its domestic policy settings as an example of best practice

(HSP2007,p. 6).

CKS LRtAOE AYRAOIFIGSa GKFEG GKS F2FSNYYSy il &dzlJli2 NI
that where agreement is not reached:

PP | dzi (edit datahlalddatioR @edsions would be consistent with the agreed whole of
government position.

For fisheries issues that are not decided by an international management body or arrangement, DAFF
[the Department of Agriculture, Fisheries and Forestryd &FMA will consult on the management
arrangements that will apply and AFMA will implement those arrangements (HSP 2007, p. 6).

CNRY G(KS O2yiSEGIZ AdG asSSvya GKIFG GKS Wgkz2tS 2F 32
negotiating position taken to the ietnational body, however this is not explicitly stated and
appears to have caused some confusion among stakeholders and managers.

a2NB 3ISySNrfftez GKSNBE KIa 0SSy O2yFdzarazy 2@0SN) K2
to shared stocks in inteationallyY I y+ 3SR FAAKSNASa |yR gKIG O2yaidacl
LINEPOS&aaQ GKIFIG 62dzZ R WLINBGIAfQ 20SNI R2YSadAO OF (¢

Government position for internationally managed stocks ) ) ) o

Ly F2NXdzZf I GAYy 3 | dza 4 NJ ftiokdl mehagerd@ri Bodids,a2hg Austialiami | 1S G2 A
Government employs the principles applied through the harvest strategy policy and guidelines and
aSS1a G2 SyadaNB (GKFdG !'dzadNIfAlFQa R2YSadAO adl yRE
(Ward et al. 2013).

Devdoping a government position to take to regional fisheries management organisations and other
international meetings is an involved process that includes consultation and active engagement with

a range of government, industry and ngovernment organisatios. For example, in preparation for

each regional fisheries management organisation commission meeting, invitations to participate in
stakeholder meetings are made to relevant parties including environmentafjpgarnment

organisations, commercial fishemmembers of the relevant AFMA management advisory

committees and, where required, recreational fishing bodies. These consultations are used to inform
ldzZaGNF £ Al Qa | LILINBEFOK (2 SFEOK 2F GKS O2YYAadaAzy v
Minister for Agriculture, Fisheries and Forestry and any other relevant ministers. This negotiating
L2aAdA2y Aa ySOSaalNARte O2yFARSYGAILIfX a AdGa NBf
international negotiations.

Key stakeholders are also invited to particepat the regional fisheries management organisation

meetings as an observer on the Australian delegation. At the meetings, and if participating as a part

of the Australian delegation, stakeholders may be provided with information on the approach being
taken by Australia and are able to discuss any issues or concerns with the Australian delegation.
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Stakeholders have expressed confusion over the process. In the interests of tlarfglicy could

0SYSTFAG FTNRY 2dzif AyAy3 G Ktingipoditidexdniesta who@s A y i SNY |
government approach with the agreement of the fisheries minister and other relevant

government ministers and generally incorporates a stakeholder consultation process.

The policy states that the Australian Government melfjotiate for sustainable fisheries by

advocating the policy as an example of best practice. This has been interpreted by some to imply

GKFG GKS LRtAOeQa aSidAay3da akKz2dAZ R 6S LINRPY2UGSR |
relevance or implication®r negotiated outcomes. However, advocating the policy in all instances is

unlikely to be appropriate or relevant.

Different management arrangements, different reporting arrangements and different levels of data
on shared stocks makes rigorous impleménta2 y 2 F (G KS KI NBSad adNr dS3e
an international context.

While the government promotes the policy and its settings in seeking to achieve sustainable catch
decisions by international bodies, each negotiating situation is urdgquieAustralia cannot dictate

the outcomes of negotiated processes. For example, maximum sustainable yield (as opposed to the

L2t A0&Qa GFNHSG 2F YFEAYdzZYy S$02y2YA0 @AStRO A& (K
blrliAz2yaQ / 2y @Syika sghdSGainingdgyredmient to @afEh levél &cigions that

achieve maximum sustainable yield will usually be a more realistic aspiration and allow negotiations

to focus on more pressing priorities (such as constraining overall catch to sustainable levels).

In addition, there are many aspects of sustainable fisheries management that Australia promotes,
such as managing bycatch and interactions with protected species, that do not fall within the scope
of the policy. Advocating the policy in such instancemiikely to be appropriate or relevant.

Negotiating positions may also be affected by other considerations consistent with the national

interest, such as supporting a viable domestic fishing industry and supporting positive economic

outcomes for small iahd states. In some cases it may not be necessary or appropriate for Australia

G2 YIS lye AYyOGSNBSYyGA2Yy Ay AYOUSNYFdGA2ylf YSSOAy

DA@SY (KSaS O2yaARSNI GA2yas K Sthred@dcthods @ain NB |j dzA NEX
international negotiations but some flexibility must be retained. Rather than the current text

(described above}he policy could clarify that Australia will negotiate for sustainable fisheries by

adopting a position consistent wh its broad domestic legislative and policy requirements,

recognising that the harvest strategy policy represents best practice in setting sustainable catch

levels.

International catch level decisions X
Having ratified international agreements indomes8ca A af I GA2y > A G Aa ! dzZaG NI f A

domestic law to comply with any measures adopted by relevant international organisations.
Australia does have discretion to set more stringent domestic catch levels in accordance with
legislation or policy, hwever the harvest strategy policy is silent on this and does not describe the
circumstances, if any, in which Australia would do so. Importantly, a unilateral decision taken by
Australia may not make a significant difference to stock levels but may sagntifi impact on

broader negotiating positions.
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Australia is currently actively represented in all relevant regional fisheries management

organisations. Australia generally advocates conservation and stock management standards similar

to those appliedto2Y Y2y 6 St 6K FAAKSNASA & GKSaS dzadz e
often already apply to our domestic fishers.

¢CKS KINBSad aaN)y GS3e LREtAOE adlrdSa GKIG ' dzad NI € A
international fisheries organisationsottever, it does not clarify what constitutes an acceptable

YOI GOK fS@St RSOAaAA2YQ F2NJ GKS LlzN1}2&aSa 2F asSiaa
Of FNATASE GKFG GKS NBfSOFyld AYyGSNYyFdGA2ylf F3aINBSY
AOASYGATAO LINRPOS&aa FT2NJ aShidAay3a adadlAylrofS OF (O
WY O0SLIilotf SQo

This ambiguity has caused confusion about appropriate catch settings for some internationally
managed stocks, such as in the Eastern TunadHith Fishery, which targets species managed

under the Western and Central Pacific Fisheries Commission regional fisheries management
organisation. In this instance, there was debate around the connectivity of the Australian and
ONRBI RSN A PRINRYENVHRIQOf 29 GKSAS aid201a FyR GKS AYI
broader stock. Another issue that has been raised in connection to the management of this stock is
whether Australia should establish a greater catch history in the Western and Ceatiéit

Fisheries Commission, that may influence potential future national allocation decisions. Following
discussion between the Department of Agriculture, Fisheries and Forestry and AFMA, total allowable
catches in this fishery have been set on the batgomestic harvest strategy settings or at levels

that broadly reflect historical catches (the approach taken to each species has been influenced by
matters such as stock connectivity and the relative magnitude and effect of the Australian catch on
the wider stock).

In reality, a number of harvest strategies consistent with many aspects of the policy have been
implemented by regional fisheries management organisations/arrangements of which Australia is a
member (Ward et al. 2013). In particular, for soesth bluefin tuna in the Commission for the
Conservation of Southern Bluefin Tuna and for Patagonian toothfish and mackerel icefish in the
Southern Ocean that are managed according to decisions made by the Commission for the
Conservation of Antarctic Marirgving Resources. However, as Ward et al. (2013) point out:

Other RFMOs [regional fisheries management organisations], such as the Indian Ocean Tuna
Commission (IOTC) and the Western and Central Pacific Fisheries Commission (WCPFC) have yet to
implement harvest strategies and TACs [total allowable catches] for their target species.

¢KS LIR2fAOCe O02dzZ R 0S AYLINRPOSR o0& alLISOATeAy3ad gKSYy
organisations should be adopted for determining domestic catch settings where sattings are

based on adequate sciencé&his could be supported by examples in the guidelines informing what

FYy FLLINRBLINARFGS WOIFGOK tS@St RSOAAA2YQ Yl @& Ay@2f¢
of the scientific process required to underghre decision.

Giving examples in the policy or guidelines of which regional fisheries management organisations
have an acceptablscientific process for determining catches, may represent a simple way of
LINEGARAY I || Wayl LJAK20Q 2F 6KAOK 2NHIyAalidA2ya Y¢S
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change, for example, if an organisation improves its management processes @eifnagt is not
reached in a body that currently has acceptable standards.

The guidelines could also provide advice on what factors and processes may be considered in setting
a total allowable commercial catch lower than the recommended biological caticheonational

allocation, or in the absence of an international catch level decision, and provide examples as
appropriate.

Setting catch levels without an appropriate international allocation A
In the absence of an international catch level decision, tha @& NXB |j dzA N & G KIF G W! dza(

OFrGOK Ftt20FGA2Y RSOA&AZ2Y g2dxd R 0SS O2yaradaSyda g¢a
However, it provides no guidance on how to quantify a domestic catch level on the basis of the

ONRBI R WgK2ft S paiffon ARASINGMEtBnAIInEotiations (particularly given, for

example, thatcatch limits may not be actively discussddome international commission

meetings.

Regardless of whether an international catch allocation has been made, Commonfistadties

must be managed according to domestic legislation and policy. If no appropriate international catch
level allocation is available, then legislative objectives such as the pursuit of ecologically sustainable
development, maximising economic retwio the Australian community and efficient and cost
effective management should guide domestic management decisions.

The policy could be improved by explicitly clarifying that in the absence of an internationally
agreed catch level based on acceptablessaie, Australia's domestic catch allocation decision
Ydzali 0SS O2yaradaSyid 6A0GK !'dzadNFXftAlFQa R2YSaidrald €S

The harvest strategy policy integrates and interprets relevant legislative requirements in

Commonwealth fisheries andigdely accepted as being a successful development (Borthwick 2012;
McLoughlin & Rayns 2009; Smith et al. 2008; Ward et al. 2013). Vieira & Pascoe (2013) point out that
forinternationallyY' I y 3SR aid 20148 WYIEAYAAAYy3I Soapeiyr O NB d:
AlAtt FOKASOIrotSQ gKAETS 2FNR SiG Ffd® 0nHnmold RSAON
incorporated into a harvest strategy for the domestic component of an international stock.

Furthermore, determining appropriate catch levels outsideaavbst strategy framework would

generally require dealing with many of the same uncertainties that would need to be addressed in a

harvest strategy.

Given these considerations, the policy could benefit from a statement to clarifyrtithe absence
of anagreed national allocation, the use of a harvest strategy developed and tested under the
policy would,in principle be the most appropriate way to set total allowable catches for the
component of an international fishery in Australian waters. However, tikeanay be impediments
to doing so in practice.

The relevance of applying domestic harvest strategies to such stocks is heavily influenced by
considerations such as the level of connectivity (mixing rate) between the components of the stock
in domestic andnternational waters, the relative size of the stock within and beyond the Australian
fishing zone and the proportion of the Australian catch relative to international catches from the
stock. Ward et al. (2013) provide the following example:
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... there is &road, Pacific Ocean stock of albacore that is fished by the Commonwealth Eastern Tuna
and Billfish Fishery (ETBF), but also by other countries in the wider WCPFC [Western and Central
Pacific Fisheries Commission], who take a much greater proportioreafatch. Introduction of an

ETBF harvest strategy for albacore therefore has little chance of achieving management objectives
without cooperation of other countries. In contrast, scientific evidence indicates that swordfish and
striped marlin have localiseAustralian stocks or sedtocks [and Australia takes a significant

proportion of the catch]. It is therefore prudent to implement harvest strategies for thessabks

that occur in Australian waters, to ensure that exploitation of these localised stoekss harvest

strategy policy objectives. The issue of connectivity has not yet been resolved for yellowfin and bigeye
tuna in the ETBF and harvest strategies have not been implemented for these species, either by the
WCPFC or Australia.

It has been argutthat domestic harvest strategies are not appropriate where the Australian
component of a shared international stock is relatively small and Australian catches represent only a
small proportion of the total international fishing mortality (Ward et al. ZDIHHowever, while

mortality from Australian fishing may have little impact on the overall sustainability of the stock in
such cases, consideration also needs to be given to the effects of fishing of that component of the
stock in Australian waters.

Inappropriate domestic catch levels could potentially deplete the component of the stock in
Australian waters depending on the level of connectivity between the domestic and international
components of a stock (particularly the rate of replenishment from thaaber stock). This could

have negative impacts on other user groups with legitimate rights to access the community resource
(for examplerecreational fishers) and may also have ecological consequences, particularly for high
trophic level predators such @sna and billfish.

Importantly, it may also impede economic yield from the Commonwealth fishery, as the cost per
unit of catch will rise if catch rates fall due to depletion of the domestic component of the shared
stock. Considering the effects of catelvel settings on the economics of a fishery is particularly
relevant not only given the legislative and policy objectives to maximise economic returns, but in
light of the significant government investment in 2@0&G in restructuring major Commonwealth
fisheries to improve economic and biological outcomes.

Australia seeks to set an example as a responsible fishing nation. Clearly, where there is no
appropriate national catch allocation, catch levels should be founded on the best available scientific
(andeconomic) evidence. Where there is uncertainty (for example, about connectivity or other
aspects of an assessment) then a conservative approach should generally prevail.

The Australian Government pursues our national interest in international forumslinglin

relation to national catch allocation. However, domestic catch allocations should reflect both the
reality of our fishing capability and the sustainability of the stock. The policy and guidelines are
currently silent on these matters.

The guidelires could elaborate on the factors that could be considered in determining domestic

catch levels, including whether to apply a harvest strategy framewofkese may include the level

of connectivity between the Australian and international components ofstioek, the relative

effect of Australian fishing on the broader stock, the likelihood of depleting the domestic component

27 GUKS ai201 OANNBaLISOGAYS 2F GKS STFFSOUO 2y (GKS
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factors (depleting fish locally wihcrease fishing costs), the ecology of the stock (regional depletion
is a poor biological outcome), the needs of other user groups (localised depletion will disadvantage
other users), local population dynamics and broader government objectives.

The guidlelines could also include advice, where appropriate, on how to maintain the component of
stocks in Australian waters at target and above limit levels and how to pursue economic objectives in
such instances.

However,each situation is likely to be charactised by a unique set of circumstances and it would

be difficult, and may not be in the national interest, to prescribe management arrangements in

the absence of an international catch level decision. As such, the policy and guidelines could retain

an elenent of flexibility to address the variety of situations that may be faced and to ensure that

ldzZA GNF £ A+ Qa ySIA2GAFGAY3 LRAAGAZ2Y AY AYOUSNYlFGAZ2YL

Presently, the harvest strategy policy indicates that for fisheries issues that adecided by an

international management body or arrangement, the Department of Agriculture, Fisheries and

Forestry and AFMA will consult on the management arrangements that will apply and AFMA will

implement those arrangements. This approach provides aypaite scope for flexibility and was

taken in the Eastern Tuna and Billfish Fishery to help determine appropriate catch levels for those

target stocks that AFMA decided should not be subject to the harvest strategy (following uncertainty

over stock conndc A JA G180 d 9ELI AOAG Ot FNAFTAOLFIGAZ2Y AY (G(KS LJ
to in this passage of text includes catch level decisions may help avoid some of the confusion

experienced in such situations in the past.

Stocks shared with domest ic commercial fishers

Many stocks taken by Commonwealth fisheries are also commercially important in state fisheries. In
many cases, particularly for stocks that are targeted in one jurisdiction and taken incidentally in
another, agreements between the Camnwealth and other jurisdictions outline catch shares for
commercial operators. However, for some Commonwealth target stocks, catches taken-by non
Commonwealth commercial fisheries may not be set in agreement with the Commonwealth. Fishers
in other jurisdctions may not always be regulated to a similar standard as the Commonwealth.
Other jurisdictions may pursue different targets or objectives, catches may not be shared according
to an agreed formula, may change over time or may simply be unknown (Watd2gt1.3).

There are a few stocks that are taken by commercial fishers in both the Commonwealth and other
R2YSaUAO 2dz2NARARAOUAZ2Y &Y FT2N) 6KAOK GKSNB A& NBf I
state fisheries. Examples include eastern schodtimghfrom the Southern and Eastern Scalefish and

Shark Fishery and Australian sardine from the Small Pelagic Fishery, both of which are taken in
considerable numbers in state fisheries.

The increased adoption of quota management in Commonwealth fisheae#creased incentives

among the commercial sector for a resolution of catch sharing issues. A major reason for this is the
economic imperative for commercial fishers to protect the value of quota statutory fishing rights.

The reduction of total allowablcatches (and hence quotas) to account for other sources of fishing
Y2NIFfAGe faz2z AYyONBlFIasSa GKS WOAAAOAEAGBQ 2F (K
Commonwealth fisheries operating under a quota based on a stock assessment risk ltote a

allocation based on the residual after the state catch is removed from the total allowable catch.
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While a stock may be taken in different jurisdictions, the harvest strategy policy only has influence

over Commonwealth fisheries. The policy indiéate (i Ktdkés info @ccdtint mortality resulting

FNRY |ff GeLlSa 27F 7FAaKAlyTKS guodiods dettutle/aTnordeéxplititi S Y I y I
requirement to take all sources of fishing mortality into account when setting recommended

biological cathes (although they provide some flexibility for translating these into total allowable

catches).

As the Commonwealth does not regulate state commercial (or recreational catches), increasing

catches of shared stocks in state or territory fisheries can teadtal allowable catch levels in

Commonwealth fisheries being unilaterally adjusted to maintain sustainability. This can resdd in a

facto allocation of resources from Commonwealth concession holders to the other jurisdiction,

reducing the returns t€ommonwealth fishers and potentially reducing the value of access rights.

WI RRAY3 AyadzAZ i (2 AyedNBEBQS Al Aa 2FG4Sy GKS [/ 2YY?
assessments (on a cost recovered basis).

While adjusting Commonwealth catch levels tc@mmodate state catches may lead to better
immediate biological outcomes, it provides no incentive for other jurisdictions to appropriately
manage their take of the stock. Similarly, requiring Commonwealth catches to be unilaterally
reduced could underminthe Commonwealth position in any catch sharing negotiations.

In recognition of these various problems, the guidelines state:

Whilst fishing mortality from other sectors and jurisdictions is considered in setting RBCs
[recommended biological catches] f@ommonwealth fisheries, this does not necessarily mean that
the TAC/TAE [total allowable catch/total allowable effort] determined for Commonwealth fisheries
will be unilaterally reduced in the absence of appropriate stock based management action from other
sectors and/or jurisdictions (HSP 2007, p. 45).

This provides flexibility to AFMA for managing shared stocks and may lead to more equitable
outcomes for Commonwealth fishers. However, if combined state and Commonwealth catches
exceed recommended biologitcatch levels for a prolonged period, this can undermine the
sustainability of the fishery.

Other potential problems with the management of shared stocks can occur when different

jurisdictions pursue different objectives or management targets, or where appropriate data from

airdS TAAKSNASA R2SayQi SERA & lor addedsment. lyaidition, JI A€ | 0 f
potential inefficiencies in management could arise when the different jurisdictions with

management responsibility for a stock run separate assessment and management models, leading to
unnecessary duplication.

Catch levels fordomestic shared stocks
Setting total allowable catch can be inherently problematic for stocks that are shared between

jurisdictions.

Sustainability is central to government fisheries policy. Commonwealth fisheries legislation requires
AFMA to pursue anlgective of ecologically sustainable development. Accordingly, it is appropriate
that the policy and guidelines could continue to require that catches from other jurisdictions and
sectors be incorporated into recommended biological catch settings
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However Commonwealth legislation also provides for the creation of statutory fishing rights. For
those rights to be effective, their integrity must be maintained. Unilaterally dropping catch levels in
Commonwealth fisheries to account for inappropriately conisied catches in other jurisdictions
could undermine the Commonwealth access rights. Providing flexibility for setting catch levels in
Commonwealth fisheries can create incentives for state management agencies to appropriately
manage the catches of sharetbsks. To this end, it is appropriate thae guidelines should

continue to recognise that total allowable catches need not be unilaterally reduced in the absence
of appropriate stock based management action from other sectors and/or jurisdictions

AFMAKEF a 2 YI 1S OFGOK fS@St RSOAaAzya F2N adzOK ai
approach (assuming one exists) is rarely, if ever, cléampractice, total allowable catches in

Commonwealth fisheries have been reduced in response to increasecesdigrstate fishers,

including in situations where state catches have increased significantly. Ward et al. (2013) state:

... State catches are sometimes not actively managed, resulting in the possibility that escalating state
catches can result in unpredible reductions in Commonwealth TACs [total allowable catches].

and

For several species, state catches are deducted from RBCs [recommended biological catches] and the
TAC [total allowable catch] available to Commonwealth fishers has been steadily retustde

catches have increased in the absence of cattdéring arrangements. With school whiting, for

example, state catches exceed Commonwealth catches, leaving Commonwealth fishers with a small
portion of the total, yet most of the costs of data collieet and assessment of this stock are

recovered from Commonwealth fishers.

Regardless of the guidance in the policy and guidelines, the problems associated with managing
shared commercial stocks, including determining equitable catch shares and appraaticte
settings, is a broader fisheries management problem whose cause and ultimate solution both lie
2dzi aA RS ( KSWhilkthelpdiéy Qan prévide guiGadice on setting recommended
biological catches in such situations, the difficulties of doisg will continue unless appropriate
catch sharing arrangements are developed between jurisdictions.

Offshore constitutional settlement arrangements and catch sharing
Issues of commercial catch sharing arise from the division of management responshiglitiesn

the Commonwealth, states and the Northern Territory. This is given effect through offshore
constitutional settlement arrangements. Depending on the particular arrangement, these may
describe which jurisdiction has legal responsibility for managipgrticular species, fishing method
or area.

hFFAK2NBE O2yaidAddziazylt aSaidtSYSyd INNIy3aSYSyida
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However, ilmany cases, management responsibility for a given stock is split across several

jurisdictions.

Offshore constitutional settlement arrangements, as currently implemented, are complex and
management under them is often inconsistent and inefficient. The ResfecCommonwealth
Fisheries: Legislation, Policy and Management (Borthwick 2012) noted:
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The reality is that many fish stocks straddle boundaries: it is nonsensical to have separate and often
incompatible management arrangements applying to the same fistksacross jurisdictions. The

upshot of current OCS [offshore constitutional settlement] arrangements is that extra costs and

uncertainties are imposed on fishers and environmental outcomes are jeopardised (as issues have not

been addressed on a consistestcomplementary basis) ... current Commonwealth/State fishery

FNNJ y3ISYSyida ¢g2dzZ R KIFI@S (2 0SS GKS vYz2ad WwWFil1eQ GKS
jurisdictional issues.

The implementation of this policy to shared domestic stocks couldgmifisantly improved by a
reform of offshore constitutional settlement arrangements, as recommended by Borthwick (2012).
Ideally, this would divide management responsibility among the Commonwealth and
states/Northern Territory in a way that maximises maaiagnt efficiency and simplicity and reflects
the distribution of stocks. However, unless and until this happprahlems associated with shared
stocks can only realistically be resolved through developing catch sharing arrangements between
the Commonwealh and state/Northern Territory fisheries management agencies

Such catch sharing arrangements should seek agreement on a broad range of issues. These include
management objectives and targets, defined catch shares, data standards and data sharing
arrangenents, stock assessments, and if possible, harvest strategies. Importantly, agreement should
also be sought on equitable cost sharing arrangements. Catch sharing agreements should be
sufficiently flexible to allow each jurisdiction to meet the agreed managyg objectives in the most
appropriate manner. To this end, AFMA is engaged in negotiations with state agencies over a
number of stocks (such as school whiting).

Stocks shared with non -commercial fishers

A related issue is that of how fisheries resouraes shared between Commonwealth commercial

fishers and norcommercial (recreational and Indigenous) fishers, who are managed by the
A0F0Sakb2NIKSNY ¢SNNAG2NE® 60¢KS GSNY WNBONBIGAZ2Y
operators which, while harg a commercial aspect to their operations, are treated equivalently

under Commonwealth fisheries legislation).
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behalf of the Australian people. Recreational anddedous fishing represent significant active uses

of commonly owned fisheries resources by members of the Australian community. An estimated 15

to 20 per cent of Australians participate in recreational fishing (Dominion Consulting 2005; Henry &

Lyle 2003)while Indigenous fishers in the top end of Australia were estimated to have made over
670nnn WFAAKAY 3 (-Ndykodvey (HeagNSALYIE2068B)y S & ST NJ

Noncommercial fishers take a broad range of species that are also taken by Commonwealth

commercial fishers. However, as many Commonwealth fisheries managed under the harvest strategy

policy are located more than three nautical miles from shore, the extent of stock sharing between
Commonwealth and nooommercial fishers is likely to be significadiwer than for many inshore

species. Despite this, nemommercial fishers take a broad range of species that are also taken by

I 2YY2y6SEHEfGK O2YYSNODAIE FTAAKSNBA® ¢CKSNB A& |y Sf¢
Commonwealth commercial fishers for a numleéispecies, particularly with recreational fishers.
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In essence, most of the issues of sharing resource access witonomercial fishers; such as
determining equitable catch shares, agreed management targets and data access and availability;
are similarto those faced for other stock sharing situations. However,-ommmercial fishing has

the added complication that precise regulation and monitoring tends to be far more difficult. This is
due to factors such as the high number of individual participahtswide range of locations and the
non-commercial nature and scale of operations.

Although fishing by all sectors should be managed in an ecologically sustainable way, fisheries
management objectives for Indigenous and recreational fishing can diffier thiose applied to
commercial fishing. Outcomes such as achieving high strike rates, maximising the availability of large

WOINRPLIKEQ FAAKSE YFIAYOGFAYyAYy3d LRLMzAFGAz2ya 2F FAAK

important species may be more importatat non-commercial fishers than to commercial fishers.
Management settings to achieve these outcomes would generally require a higher standing biomass
than required for the maximum economic return targets specified in the policy (and even more so
the maximum economic yield target more broadly applied to fisheries globally) (GAszieey et al.

2011).

Data limitations
Regardless of the principles of how recreational catch should be factored into assessments and catch

level settings for any given stock,ieddle data on recreational catch is often unavailable or dated
which can hamper management. Ward et al. (2013) state:

Recreational catches are significant for several Commonwealth species, such as jackass morwong.
However, estimates of recreational catche® not always available from the states responsible for
managing the recreational sector or they are considered to be unreliable, and so assessments and TAC
[total allowable catch] calculations do not always include estimates of recreational catchesveg

trevally. Several tuna fisheries involve significant recreational catches of species that are targeted by
commercial fishers. The Eastern Tuna and Billfish Fishery, for example, sets total allowable commercial
catches (TACCs), which reflect th&WA does not have direct control over recreational catches.

As the Commonwealth does not regulate recreational fishing, AFMA must rely on state fisheries
agencies for catch data from this sector. Most states do some type of survey-abnumercial
catches albeit using different methodologies and at varying frequencies. However, not all of these
provide sufficiently precise data on stocks managed by the Commonwealth, or with the timing
required by the Commonwealth. As the harvest strategy policy doesppdy &0 state fisheries, any
requirements in the policy about data quality and availability are somewhat impotent in relation to
the quality and timeliness of catch data.

Regular surveys of nesbommercial catches of stocks managed by the Commonwealth viceuld
valuable. However, Commonwealth fisheries management operates on a cost recovery model and
there is no mechanism to fund AFMA to estimate recreational catches, should such data not be
available from the states. A regular national recreational fishimgey would be valuable but has

not been conducted since 20§01, and no source of funding has been identified for these surveys
to be regularly conducted.

Solving the problem of obtaining data outside the remit of the commercial sector is beyond the
scopeof this policy but one that the government may wish to consider as part of broader fisheries
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management considerations. In particular, options for funding surveys of recreational fishing could

be explored with the recreational fishing sector and state sndtory governments.

2A01T OOAA OAI i PAOEOET T &

While many stocks are taken by both recreational and Commonwealth commercial fishers, the
AUNBYy3IGK 2F WO2YLISGUAGA2YQ 0SiGsSSy (KS aSoOiaz2Nm O
greatest for species thare managed under quota, fully fished, popular with both commercial and
non-commercial users, and where the relative catches by-cammmercial users is large and

increasing. The most notable of these stocks is southern bluefin tuna, a species whose domesti

OFGOK &aSidGAy3a IINB y2G LINSAONROSR o6& GKS LRfAalde
Government will negotiate with the relevant body with an aim of ensuring sustainable fisheries by
advocating this policy as an example of best practice /i G Ay 3 adzaidl ABMS56f S OF G OK
provides some additional information on the application of the policy to internationally managed

stocks.

Some level of copetition also exists for other stocks. These include other tuna, billfish and a

number of stocks that occur inshore or on the continental shelf such as silver trevally, jackass

Y2NB 2y 3I> 3FdzyyYe &AKFEN] FyR WavYl ff LI$thKkerddr Babbyd LISOA S 3
Commonwealth commercial fishers. Commercial fishing also impacts on bycatch stocks, some of

which may be important to the recreational sector; bycatch management has been considered

through the review of the Commonwealth Policy on FisggeBycatch.
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Box5 International stocks: tuna and billfish

For internationally managed species such as tunas and billfishes, the impact of the domestic
commercial catch settings on namommercial users may be limited in some instances.

In particular, the settings of the harvest strategy policy itself may halediirect impact, as
management arrangements for internationally managed stocks such as tuna and billfish may
set according to the policy. This is particularly the case where an international catch level deci
applied.

Regardless of the poBcQa | LILJX AOlI GA2y > (GKS FodzyRIyOS 27
waters depends not only on domestic catch levels but on the rate of mixing between those patr
the stock within and beyond Australian waters as well as on variable ocgamddions. If only a
small part of the stock is found in Australian waters and connectivity between the domestic an
international components is high, then Commonwealth catches are likely to have, at most, a
transient effect on abundance (noting that trsient impacts can be important to other user group

In addition, management procedures and targets for stocks of highly migratory species are su
AYGSNYFGA2yFE FINBSYSyd Fy2y3a | RAGSNARS NI
with strong economic reliance on the resource, major fishing nations from the developed worlg
(such as the USA, Europe and Japan), and major fishing entities from the developing world (s
China, Taiwan, Thailand and the Philippines), among others.

Each of these various entities may have different interests and motivations. As such, it is unlik
that maintaining stocks at high levels to maximise strike rates and the production of trophy fish
feature highly in international agreements on bioradargets and catch settings. For these stockg
arguments for higher biomass targets may be effectively moot.

The Review of Commonwealth Fisheries: Legislation, Policy and Management (Borthwick 2012)

recognised the need to consider the range of issud¢lerresource tradeoffs between commercial
and recreational fishers in Commonwealth fisheries. It noted:

There are many issues that need to be weighed. On one hand, the desire of the public to have
continued access to sustainably harvested Australian sebfiom the commercial sector. On the

20KSNJ KIFYyREZ NBONBFGA2YlIf FA&aA&KAYI Aa |y -#yaeSRRSR

large and increasing ...

The Fisheries Management Act and Fisheries Administration Act are largely silentnoattieof
recreational and Indigenous fishing. To this end, Borthwick (2012) considered that:

Other objectives, as appropriate, should be incorporated into the Acts, including for AFMA to
appropriately address and consider issues pertinent to indigenodgeereational fisheries (and
other users of the marine environment).

and

... the fisheries Acts should give explicit acknowledgement to the need for AFMA to give consideration

to the interests of recreational anglers. They contribute a lot to the econamicsocial life of our
country, all the more so in regional areas.
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Management targets and other settings
The objectives of Commonwealth fisheries legislation, as they relate to competing community uses

of fisheries resources, are a matter beyond the scopthe harvest strategy policy and were not
considered in this review.

Changing the harvest strategy policy targets or other settings to benefit theommercial sector
could impact on the viability of fishing and the security of commercial fishirgsaa@hts. However,
legislative reform will take time and there is a need for a harvest strategy policy that is consistent
with current fisheries legislatio.here appears to be little basis at this time on which to
recommend wholesale changes to the haast strategy policy targets or other settings, that would
move benefits from the commercial sector to necommercial fishers

It is nevertheless recognised that all significant sources of mortality must be takescecaant in
stock assessments and catsetting.However, a shift of focus towards outcomes for non
commercial fishers may occur through other processes, such as the reforms proposed by
Borthwick(2012) or as a result of resource sharing agreements for particular stocks.

There may be som&tocks for which it might be reasonable to deviate from harvest strategy policy
default settings to support improved outcomes for noommercial fishers (for example, if a stock is
popular with recreational fishers that, while taken in Commonwealth figiseis not a key driver of
economic returns). In order to accommodate such situations and the possibility of resource sharing
arrangements being developed in the future, as well as changes following the fisheries management
review (Borthwick 2012}he policy should provide the flexibility to accommodate alternative
(potentially higher) biomass targets than those that support maximum economic yield

Higher standing biomasses will generally favour-nommercial sector outcomes. Relevantly, the
LJ2 £ A Oét &f inairilainiNgSstocks at levels that produce maximise economic yield, and the proxy
of 48 per cent of unfished biomass, is already a more favourable target fecaramercial users

than the maximum sustainable yield target most commonly adopted innat#ynal and domestic
fisheries outside the Commonwealth.

Maximising economic returns to the community
During consultation for the review, it was suggested that further consideration could be given to

how noncommercial fishing activity maximises net ecomo returns to the Australian community

as per the legislative objective. From the material provided to the Australian Parliament when the

AT E 02 FYSYR (KAAa 202SOGAQGS (2 AGA OdzZNNByd T2 NN
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Amendment (Cooperative Fisheries Arrangements and Other Matters) Act@O)6This objective

may not be an appropriate basis for optimising rrmmmercial fishing outcomes.

Economic comparisons are unlikely to be a valid way to fully compare commercial and non
commercial sectors, and particularly on which to measure the ¥gitdeé 2 F I &aSO0 2 NRa NJ
the resource.
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For example, some aspects, such as the social and cultural benefits arising from the recreational and
Indigenous fishing and the value of having a wide variety of fresh seafood available for sale, are
largdy intangible.

Indigenous fishing is often conducted at a relatively low cost and for cultural reasons (including
ddzoaAaiSyO0Sz OSNBY2ye IyR a20Alft 20fA3FdA2y0 (KI

Economic activity associated with recreatiofighing is measured exclusively in terms of
SELISYRAGIINE® Ly O2yi(iN}radz GKS S02y2YAO 6SySTAada
the fishing activity, arising from the value of the extracted resource (such as employment in

processing, transparsales, food service, and the generation of export income). While expenditure

by the commercial fishing sector may also be significant, commercial reality and government

fisheries policy both provide strong incentives to improve economic efficiencyeafadmmercial

sector, which drives down overall expenditure relative to production.

Norrmarket valuation measures of recreational fishing are available (for example, Ward et al. 2013)
but provide limited insight into the relative merits of the activityoimmercial versus noen

commercial sectors. Considering these matters is outside the scope of this review. The recent
Review of Commonwealth Fisheries: Legislation, Policy and Management (Borthwick 2012)
considered these matters in more detail.

Catch sharesand catch settings
Commercial fishery concession holders hold legal rights to access and commercially benefit from the

O2YYdzyAlleQada FAAKSNASE NB&a2dzNOSad ¢KA& NRIKG KI &
benefits to the Australian community.
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resources, and these user groups also have legitimate rights to ongoing access.

LYLR2NIIFyidftes O2YYSNODAIf FTAAKSNB KIFI @S iGKS alvYS f ¢
members of the community and their level of access is subject to community expectations as
reflected in legislation and policy.

The policy and guidelines indicate that all sources of mortality, including from recreational fishing,
are accounted for. Theguidelines also provide some flexibility (and ambiguity) about how this is
accounted for in catch level settings:

When setting TACS/TAEsS [total allowable catches/total allowable effort levels] from RBCs
[recommended biological catches], catches attribuéato all types of fishing must be taken into
account. This includes all fishimgduced mortality (for example, discards or state catches, and
recreational catches).

Whilst fishing mortality from other sectors and jurisdictions is considered in settiGg Ri3
Commonwealth fisheries, this does not necessarily mean that the TAC/TAE determined for
Commonwealth fisheries will be unilaterally reduced in the absence of appropriate stock based
management action from other sectors and/or jurisdictions.

When seting catch levels in Commonwealth fisheries, AFMA must make decisions about whether
and how to account for nowommercial catches. As for other shared stocks, this must be done in an
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Fisheries and Forestry (internationaland AFMA (domestically) with some capacity to negotiate

with other jurisdictions without being bound to accept a default outcome. At the same time there is

an overriding requirement to provide for the sustainable management of the stocks.

For stocks wheréhere is a strong competition between sectors, resource sharing arrangements

could be a valuable development, particularly if the relative catch shares of the different sectors

change significantly. Such arrangements should be develttwedgh a procesthat recognises the

rights and responsibilities of all users and in consultation with the affected sectors. These

arrangements may address issues that include catch shares, spatial or temporal management
arrangements and biomass targets and limits, asvell A 8 4dzS5a &adzOK a SIFOK &S0
in terms of data provision and sharing the costs of assessment and managéioem@ver, this is a

higher order issue than the harvest strategy policy.

More generallyjt would be valuable if the guidelineprovided direction on when and how to

account for recreational catch when setting commercial catch levésting that both commercial

andnonrO2 YYSNOA I f dzaSNE KIS |y SaidloftAakKSR OflFAY
resources, a useful startingpint for developing such guidance may be on the basis that total
Ffft2gl0fS OFGOKSA I NB aSi domimgrciaD@®yirdukity Gesl Wihlez y 2 F
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available, may be an appropriate starting point.

Consideration could also be given to the costs, benefits and objectives of developing formal resource
sharing arrangements. These are likely to be of most value for stocks with particularly leighofev
NE&2dz2NODS O02YLISGAGAZ2Y 0SG8eSSy GKS aSOU2NB FyR gKS
is significantly changing. However, these are also likely to be the most difficult circumstances in

which to develop such agreements and the difficllgcomes magnified where an international

catch level decision is in place. Consideration should also be given to developing resource sharing
agreements before the need for them becomes particularly intense.

Pending the development of more detailed guidarar of formal resource sharing arrangements,

the harvest strategy policy could be improved by explicitly recognising that recreational and
Indigenous fishers, as well as Rextractive users, are legitimate user groups whose interests should
be consideredn the management of the commercial sector.

Providing increased opportunities for public comment (including bye@mmmercial users) during
the development of harvest strategies may go some way to helping in this regard.

Conclusions
It is difficult, andpossibly undesirable for the policy to prescribe directions for setting catch levels
for shared stocks. Each situation is likely to be characterised by a unique set of circumstances.

While the policy and guidelines can provide direction, the greatest diffties of managing shared
stocks arise from a lack of agreement between the different jurisdictions or user groups on how to
manage and share the stocks. These problems cannot be solved by the harvest strategy policy.
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There is confusion among some stakdters about how the policy should be applied to fisheries
that access internationally managed stocks. The policy could provide improved guidance about
how domestic catch levels should be set where there is no appropriate international catch
allocation.

Inter-jurisdictional catch setting problems could be comprehensively addressed through reform of
offshore constitutional settlement arrangements (as recommended by Borthwick (2012). Unless
and until this happens, issues with setting total allowable catches $tocks shared with other
domestic jurisdictions are only likely to be significantly overcome where clear and appropriate
catch sharing arrangements are developed that appropriately constrain catches in all jurisdictions.

It would be valuable if the guidines provided information on when and how to account for nen
commercial users when setting commercial catch levels.

In setting catch limits where there is significant shared use with the rmsmmercial sector, lack of
dataonnonO2 YYSNOAI f OF GOKSa OFy AYLISRS (KS LRtAaAdeQa

Reliable and current data on recreational catch is importdat managing a growing number of
fisheries but its collection cannot be charged to the commercial sector. Options for funding
surveys of recreational fishing could be explored with the recreational fishing sector and state and
territory governments.
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9 Reference points

Harvest strategies stipulate the management actions designed to achieve defined objectives in a
given fishery. They identify indicators of fishery or stock status which are monitored and assessed.

Harvest strategies also specify ptefined ded a A 2y NXz S& o WO2y (i NRf NMz S&Q0U

management actions.

I WNBFSNBYyOS Lldetgmiited l&val oflan iddicioOdt SokkS@tuslaNsBonomic
condition (such as a target biomass level) against which the current level ontliedtor can be

O2YLJI NBR® ¢¢g2 (GellSa 2F NBFSNByOS LRAyda | NB &
WEAYAG NBFTSNBYOS LRAYyGAQD ¢KAA NBFESOGa GKS !
(UNFSIA 1995) Annex II: Guidelines for thgliation of Precautionary Reference Points, which

notes that:

Limit reference points set boundaries which are intended to constrain harvesting within safe biological
limits within which the stocks can produce maximum sustainable yield. Target referemte are
intended to meet management objectives.

Target reference points express the desired biological and/or economic status of a stocks or fishery,
whereas limit reference points express undesirable situations which should be avoided. In this way,
reference points are a key link between harvest strategies and fisheries management objectives.

Harvest strategy control rules respond to chosen performance measures and are designed to ensure
that stocks are maintained above limits and managed at or towtmadgets.

The policy and guidelines describe reference points in terms of both biomass and fishing mortality
(although for simplicity, this report will focus principally on biomass reference points).

Policy settings

¢KS GSN)Y WYI EA Y dzYersitatie théofeytcal mdxiSundahrbdl dach thatkan be
removed from a stock over an indefinite period, under prevailing environmental conditions
Maximum sustainable yield targets are widely applied to fisheries worldwide and are prescribed in
the UnitedNations Convention on the Law of the Sea.

Maximum economic yield, on the other hand, is achieved when the sustainable catch or effort level
for a commercial fisher allows net economic returns to be maximised. This occurs at the effort or
catch level thatreates the largest difference between the total revenue from fishing and total
fishing costs. The Commonwealth is unique in pursuing a maximum economic yield as the default
target across its fisheries

These concepts are demonstratedBox6 .
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Box6 Demonstrating maximum economic yield and maximum sustainable yield using
simple static, single period, single species mo@febm Vieira & Pasco013).

The revenue curve below shows the relationship between stock biomass, effort and revenue f
fishery. As effort increases, the level of sustainable revenue that is earned increases up until &
where lower stock levels start to constrain caés and, therefore, revenue. This turning point occ
at the maximum sustainable yield. Maximum economic yield occurs at the level of effort and
biomass where net economic returnsthe difference between total revenue and total casare
maximised.

MEY MSY

Rmwey

Cwer
Revenue

Effort
Emey Emsy

€

Biomass
Bmey Bsy

MEY¢ maximum economic yield

MSY¢ maximum sustainable yield

RueyG revenue at the point of maximum economic yield
GuevC cost at point of maximum economic yield

BEuevC effort level that produces maximum economic yield
Eusyq effort level that producesnaximum sustainable yield
Bvev¢ biomass that produces maximum economic yield
Busy¢ biomass the produces maximum sustainable yield

The harvest strategy policy requires that harvest strategies seek to:

1 maintain fish stocks, on average, at a target biosagerence point (Brd equal to the stock size
required to produce maximum economic yield,£B

9 ensure fish stocks will remain above a limit biomass level where the risk to the stock is regarded as

too high, that is By [the biomass limit reference pot, below which stocks are considered
overfished] (or proxy)
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1 ensure that the stock stays above the limit biomass level at least 90% of the time (HSP 2007, p.

(Note: the policy indicates that the biomass proxies relate to adult or spawning biomdms)giit
for simplicity, the policy and guidelines, as well as this report, generally refer simply to biomass).

aOLf 32N)Y oO0HnmoU0 adaA3Sada GKIFIG GKS KFENBSad adNI gS¢s
reference point and proxy exceed international best pieefor targets. He also found that the
L2t A08Qa fAYAG NBFSNBYyOS LRAYyG FYyR LINRPEE& sSNB 032

In relation to fishing mortality reference points, Sainsbury (2008) explains that maximum sustainable
yield is more appropri@ as a mortality limit reference point than as a target reference point, if
overfishing and stock declines are to be prevented. This is consistent with the guidelines, which
indicate that the policy requires a fishing mortality limit reference point thas or equal to the

mortality level that achieves maximum sustainable yield (or proxy). However, this is not immediately
clear from the strategy described in the polittywould be beneficial if the description of the

required biomass reference points ithe policy was supplemented with an equivalent description

of fishing mortality reference point settings

Maximum economic yield versus maximum sustainable yield
There is increasing evidence that biomass targets should be set above the levels that support

equilibrium estimates of maximum sustainable yield for various reasons. Higher targets provide an
additional buffer for unexpected changes to stock or environmental conditions and more closely
NEFfSOG Wyl ddzNF £ Q LRLIzZ I GA2Yy §SOStad { | AyaodaNE ¢

In the ten world fishery management successes identified by Hilborn et al. (2003), all had biomasses
that were held near or aboveBy[the biomass that supports maximum sustainable yield], and all

were intentionally taking yields that were lower than therimum that appeared to be available. The
biomass and fishing mortality in these successful fisheries are being managed to have a high chance of
maintaining the fishery on the highiomass, lowfishing mortality side of MSY [maximum sustainable
yield].

Fora given stock, the biomass level that supports maxineeenomicyield will usually be greater

than that which supports maximusustainableyield (the target specified in international marine

law and most commonly applied to commercial fisheries not maddyethe Australian
Commonwealth). Therefore, while it is primarily an economic target, the maximum economic yield
target is also more conservative from a biological perspective, achieving the outcomes of
maintaining stocks about maximum sustainable yield.

Biomass targets above maximum sustainable yield; such as maximum economic yield targets; would
generally also be expected to be more favourable for other extractive aneerwactive users,
whose objectives usually favour a higher standing biomass,rléisireand higher catch rates.

ax
No

¢KS LRtAOEQa YIEAYdzY S$02y2YA0 @AStR G NBSG | f
which requires the pursuit of maximum economic returns to the Australian community. Vieira &
Pascoe (2013) provide a discussiétmaw maximum economic yield is consistent with maximising

net economic returns and its appropriateness as an objective in the policy.
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Noting that the use of a maximum economic yield target as a default target is unique to
Commonwealth fisheries, the codsirations above suggest thataximum economic yield should
be retained as a target in any possible updated policy

Proxies

The policy recognises that the information required to estimate sgpekcific target and limit

biomass levels may not be available, and allows for proxy reference points to be used (that is,
default values of reference points that are believed to approximate target and limit levels for most
stocks).

Where the biomass thatupports maximum sustainable yield is not known, the guidelines suggest a
default proxy of 40 per cent of the unfished biomass.

In relation to maximum economic yield, the policy states:

In cases where\Bv[the biomass that supports maximum economic ¢lés unknown, a proxy of
1.2B,sv[a biomass level 20 per cent higher than the level that supports maximum sustainable yield]
(or a level 20% higher than a given proxy fpgBis to be used for a single species fishery and in the
case of a multspeciedishery judgement needs to be exercised (HSP 200%). p.

Although not explicitly stated in the policy or guidelines, this suggests; and has been widely
interpreted to mean; that the policy provides a maximum economic yield biomass proxy of 48 per
cent (12 x 40 per cent) of unfished biomass levels.

Alternative target proxies can be used if they are demonstrated to be more appropriate than the
defaults specified in the policy.

The policy and guidelines indicate the proxy biomass limit reference pointdshedet at a level
equal to or greater than half of that which supports maximum sustainable yield. Subsequently, a
suitable default proxy biomass limit reference point is 20 per cent of the unfished biomass (HSP
2007, p.23).

The maximum sustainable yield proxy
While the policy specifies a maximwenonomigyield target, it also provides a proxy value for

maximumsustainableyield (and expresses the maximum economic yield proxy as a function of
maximum sustainable yield). The maximum sustainable yield Eempexy specified in the policy is
a biomass 40 per cent of that of an unfished population.

Research has shown for a variety of stocks, that estimates of maximum sustainable yield can be less
or greater than 4(ercent of the unfished biomass, depending mroductivity (Haddon et al. 2013).
Penney et al. (2013b) note that:

Actual MSY [maximum sustainable yield] estimates for a range of teleost species groups range from
0.26B to 0.46R, [26 per cent to 46 per cent of unfished biomass] (Thorston 2012). For
chondrichthyans, Brooks et al. (2010) obtained similar values of 9t181B47B, with most sharks

lying towards the upper end of that range.

However, Punt et al. (in press) conclude that a maximum sustainable yield biomass proxy in the
range 340 per cenof the unfished biomass minimises the potential loss of total catch compared

93



to the level of catch if the biomass that supports maximum sustainable yield was known exactly.
Clark (1993) also found that 40 percent of unfished biomass was suitable fiogeshgroundfish
species. Given the well understood difficulty of reliably estimating maximum sustainable yield
(Haddon et al. 2013) and the risks of running relatively high fishing mortality rates at low stock sizes,
GKS L2t A0eQa LINRE e ugfisheda®magistan approptiafe NonseSative
compromise for most commercially fished teleost species. However, for some shark species a
maximum sustainable yield proxy closer to 50 per cent of unfished biomass levels may be more
appropriate (l2nney et al. 2013b)he current maximum sustainable yield proxy should be
retained in the policyas this is still believed to be a good compromise between lower and higher
values likely to apply to different species, however the policy should recognis# thigher or

lower values would more suitable for some species

For low information stocks, a precautionary approach is required, including conservative estimates
of maximum sustainable yield. Conversely, in situations where there is sufficient information
available to inform reliable estimates of maximum sustainable yield, then biomass values lower than
the proxy may be appropriate in some cases.

The policy should continue to provide enough flexibility in its settings to allow for alternative
maximum susdinable yield proxiedt would be beneficial if the guidelines provided more advice

on selecting appropriate maximum sustainable yield proxjésr example, for species with

particularly low or high productivity, low data/high uncertainty cases and forabe with highly
variable productivitywhere reference points based on equilibrium unfished biomass indicators may
not be well suitedAdditional guidance could also be valuable on when it may be more appropriate
to estimate maximum sustainable yield rathéhan applying a proxy, and the level of certainty
appropriate to the application of such estimates.

Maximum economic yield reference points and proxies

The information requirements and costs associated with calculating maximum economic yield
through bioeonomic models are often prohibitive. Alternative approaches that are consistent with
targeting maximum economic yield are available and could be investigated and provided for. The use
of proxies can be viewed as one such low cost alternative approach. Sakedolders have raised
concerns about the policy specifying a maximum economic yield target given that it is costly and
difficult to estimate.The policy may benefit from a statement explicitly recognising that in most

cases, target reference points wibe set using proxy estimates of maximum sustainable yield.

Vieira & Pascoe (2013), Haddon et al. (2013) and Penney et al. (2013b), discuss these matters in
greater detail Chapter 10of this report also dis@ses issues associated with calculating maximum
economic yield in mukspecies fisheries.

tKS LRtAOEQE NBO2YYSYRSR o6A2Ylaa LINRPEE& NBFSNByOS
achieve maximum economic yield across the entire fishery. Howewegnly does the maximum

sustainable yield biomass level vary considerably across stocks, but so does the appropriate biomass

f S@St (2 &adzZILR NI YIEAYdZY SO02y2YAO0 @AStRP ¢KS |
structure and revenue asweélla G KS aiG201Qa o0A2t23A0Ff LINRPRdAzOGA O

+ASANY g tlFaod2S ouwHnmoL y20S GKFG GKS LRfAO&Qa LI
sustainable yield (taken to equate to 48 per cent of unfished biomass), may be too low based on the

94



findingspresented in Zhou et al. (2013). Zhou et al. (2013) found that recommended maximum
economic yield biomass proxy values around;1.8 times the biomass levels that support
maximum sustainable yield may be more appropriate for most fishery types. Sinifanlyet al. (in
press) note that:

... as a result of the fact that cost information for these fisheries [those considered by Punt et al. (in
press)] is ... particularly uncertain, the corresponding proxy f@x Bhe biomass level that supports
maximum &onomic yield] to minimise the ... potential loss in profit lies in the range 50% to 60% of
carrying capacity.

¢tKSaS FTAYRAYyIaA AYLX & G(GKIFIGEZ F2NJ Ylye aiz201az GKS
LINEFAGAZ |G S ad atingthat megefidhgrias take anudthe bfSainerdallyd A & 0
important species at the same time).

y

In addition, while limit reference points are typically set to constrain risks and target reference
points are set to achieve management outcomes such as maxgmiihd or profit, for forage fish
species (such as shoaling small pelagic species), targets of around 75 per cent of the unfished
biomass have been identified as appropriate to ensure ecosystem function with greater certainty
(Pikitch et al. 2012; Smitht al. 2011).

The policy indicates that alternative proxy values may be used if it can be demonstrated that they
are consistent with policy objectives. The guidelines state:

In cases where it can be demonstrated thatHthe biomass that supports maximuatonomic yield]
is less than 1.28[20 per cent more than the biomass that supports maximum sustainable yield],
GKSy adzOK | GFNBSG O02dxZ R 0SS dzaSRQ o1 {t wWwnanntI LI ono

The review of harvest strategy policy implementation by Ward et al. (2013) notes that the
widespread reliance on proxies for targets and limits for most stocks emphasises the importance of
ensuring that the proxies provided in the policy appropriately reflect the different biology and
productivity of various species groups. Similarly, in aoidito such biological factors, economic
proxies should also more appropriately reflect the relative profitability of a stock (that is, in terms of
its price and cost structure).

One technique that has been developed to incorporate available or relatieelyssible economic

data to improve proxy estimates for maximum economic yield referred to by Vieira & Pascoe (2013)

Ad 62N)] o0& %K2dz SG fd 6HnmMHOD ¢KSAS | dziK2NER RS
revenue (the cost perunitcatchdi8R 6& GKS LINAOSO Ay aAy3atS aALISOA:
GKdzyoQ GFNBSGE F2N YIEAYdzY S$O02y2YA0 &AStRO

More informed selection of targets may also be achieved using management strategy evaluation. As
noted by Vieira & Pascoe (2013):

More recently,management strategy evaluation (MSE) approaches have also been used to inform

management strategies against a MEY [maximum economic yield] objective. The MSE approach is a
FNIYS62N] GKFIG Y2RSta +F FAAKSNEQa Qonhakng,dza OKI NI OGS
economic) taking into account various sources of uncertainty ...

MSEs provide the opportunity to assess performance against economic management objectives
together with other relevant management objectives.
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The harvest strategy policy would befiefrom being more explicit about ensuring that targets
and limits are appropriate for different stocks and fisheries. It would be beneficial if the guidelines
provided more advice on how this could be determined.

LG Aa Ll2aairof S defsultproxyitédet adddiBit refeFence)goints i© éxiQting

harvest strategies may not be optimal for a number of stocks. As improved estimates for maximum
economic yield become available, harvest strategies for some stocks may need to be revised to

reflea these. The need, or otherwise, to update harvest strategies to reflect improved reference

LR2AYG SadAYFrGSa akK2dZ R 6S O2yaARSNBR RdzZNAYy3a NB3Ad
light of the likely costs and benefits of doing so.

Further woik may be valuable in a range of areas, including:

1 practical guidance on the circumstances under which a maximum economic yield target should
be estimated (rather than using its proxy), how it could be estimated for different fishery
types and key principls of its successful implementation

9 further guidance on how economic returns can be maximised for dpteor stocks and the
appropriate level of research investment for such stocks

9 improved guidance on how to apply maximum economic yield to fisheries tanggtvariable
stocks and those with market powe(that is, those from which the volume of supply has a
substantial negative correlation to prices received for catch)

Limit reference points

The United Nations Fish Stocks Agreement indicates that limit mfepints represent the level

beyond which the reproductive capacity of stocks becomes impairee policy reflects this,

indicating that the biomass limit reference point should correspond closely to the spawning biomass

level below which future recruitent levels may be jeopardised; that is, where recruitment

overfishing may occur (HSP 20075%). However, in some cases, limit reference points should be

set above the minimum level, in relation to other factors. For example, there is a growing body of
SOARSYOS GKIFG fAYAGAa F2NI w1 Seadz2ySQ aLISOASa (KL
should be set at high levels in order to avoid risks to the trophic functioning of ecosystems (Pikitch et

al. 2012; Smith et al. 2011).

The harvest stratgy policy proxy for the biomass limit reference point is half the biomass that

supports maximum sustainable yield (or 20 per cent of the unfished biomass for a target proxy of 40

per cent of unfished biomass). Haddon et al. (2013) present research tiatSdgi & G KF Gz Fa |
0KdzYyo Qz GKS NR&l&a 2F NBONHZAGYSYy(d 20SNFAAKAY3A AyC
which support maximum sustainable yield. Haddon et al. (2013) conclude that a biomass level of 20

per cent of unfished biomass is anceptable proxy for that figure.

For highly productive species, the biomass that supports maximum sustainable yield may be less
than 40per cent of unfished biomass levels, in which case limit reference points could potentially be
set lower than 2(per cent of the unfished biomass using the above guidelines. However, estimates
of maximum sustainable yield are inherently uncertain, rebuilding overfished stocks has proven
difficult (both in Australia and elsewhere) and possible ecosystem effects of lowletetk are

often poorly understood. Haddon et al. (2013) therefore note:
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... the precautionary approach would firstly require good evidence that\@,gthe biomass level
equivalent to half of that which supports maximum sustainable yield] is indeexhbBl,,[20 per cent

of unfished levels]. In the face of these various doubts and uncertainties it would be difficult to argue
that there would be no increase in the risk of depletion affecting consequent recruitment levels if the
limit biomass referencegint was permitted to vary below the currentd,

Accordinglyit is probably appropriate to retain 20 per cent of the unfished biomass as the lowest
proxy value for the biomass limit reference point, even in cases where a half the biomass level
that supports maximum sustainable yield is less than 20 per cent of the unfished biomass, except
where there is a strong scientific basis to do otherwise.

Haddon et al. (2013) also note:

For small pelagic fisheries, because of ecosystem based fishery managems&decations, the limit
reference point would tend to be either the same as or very close to the target (which has similarities to
having a constant escapement strategy).

The harvest strategy policy requires that there be less than 10 percent probétuitgtocks decline
below the limit reference point. However, in many instances, such as in the case gfatatatocks,
it is not possible to establish stock status in relation to a limit reference point with the level of

certainty required to ensure tit there is a less than 10 per cent chance of being below the limit.

Recognising this type of uncertainty, in 1997 the International Council for the Exploration of the Sea

(a network of more than 800 scientists from almost 300 institutes) proposed the aé
WLINB Ol dz A2y I NBE | LILINRI OKQ NBFSNBYyOS LRAytazr asSi |
point levels to take into account the uncertainty in the estimation of the fishing mortality level.

Where there is a high level of uncertainty arowtetermining stock status in relation to a 20 per

cent of the unfished biomass limit, or concerns that this may not be an appropriate proxy for low
productivity species, the use of conservative reference points can provide an explicit way to apply
approprige caution. Penney et al. (2013b) discuss this matter further.

Improved guidance could be provided on alternative strategies for scenarios of high uncertainty and
for highly variable species where reference points based on unfished biomass indicatorstrbay n
appropriate.

Other considerations

Multi -year total allowable catches
Multi-year total allowable catches offer a number of potential benefits. They can reduce the need to

conduct annual assessments, resulting in cost savings and allowing avaitebbntl resources to

0S RSRAOFUSR (2 laaSaayvySyda 2F 20KSNJ ad201a 2y |
certainty and stability for the industry.

However, there are risks associated with the uncertainty arising from less frequent assessment

these should be compensated for. For example, it may be appropriate to reduce the risks associated

with this uncertainty by applying a discount factor (that is, reducing ryefir catch levels by a
defined amount to account for the uncertainty regBof from less frequent assessments).
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Haddon et al. (2013) noted that risks can sometimes be offset by the adoption ofbueakles

under which a reassessment is triggered if an indicator of stock status goes outside the stipulated
range. However, Pemy et al. (2013b) noted that the effectiveness of these breakout rules in
triggering a response that constrains risk has not yet been tested through a management strategy
evaluation, and rules are currently set on an arbitrary and 4¢gsease basis. A IRisries Research

and Development Corporation project is currently exploring the risk cost catch-tfidé using
multi-year total allowable catches and will evaluate the different options for setting these and
provide insights on whether muljiear totalallowable catches should always be reduced below
single year total allowable catches to reduce the risk of overfishing.

Where multiyear total allowable catches are used, they should be explicitly built in to harvest
strategy settings. Multyear total albwable catches should be set on the basis of stock assessment
projections, management strategy evaluation testing or should be demonstrably precautionary. To
account for potential delays in assessments, rydtr total allowable catches would benefit from
being projected for longer than the expected period between assessments, and include pre
determined exceptionatircumstance rules

The guidelines could recognise the benefits of myfgar total allowable catches and include
direction on their use.

Target ranges and dynamic targets
The harvest strategy policy describes biomass reference points in terms of single values expressed as

some proportion of the estimated unfished biomass. Proxies are also used and can be a proportion
of the estimated unfishethiomass or some proportion of an average fishing mortality over a chosen
period during which the stock was considered to have been lightly fished and stable.

Penney et al. (2013b) note that, as a result of combination of natural stock fluctuations and
uncertainty in estimating target reference points, stock status naturally fluctuates around reference
points. This can result in determinations that stocks are above or below targets, when they are
actually within the target uncertainty or natural stock vénildy ranges. It can be inappropriate and
disruptive to fishery stability to translate these fluctuations into repeated total allowable catch
decreases and increases.

There are various ways of dealing with uncertainty around equilibrium estimates ofsaggevith

natural variability in these targets in management strategies. Ward et al. (2013) describe how meta
rules have been applied to constrain small changes to total allowable catch levels. Haddon et al.
(2013) describe how control rules canbe ett LINE GA RS | WodzZFFSND NBIA2Y
status do not result in recommended changes in allowable catches until the stock indicator reaches a
pre-determined level. Alternatively, targets can be set as ranges, explicitly incorporating unterta

or natural fluctuations, or dynamic targets (expressed as a percentage of estimated biomass under
current conditions, in the absence of fishing) could be used.

Stock productivity may also change either cyclically or followingtemg trends. In suclcases,
dynamic target and limit reference points can be more appropriate. Penney et al. (2013b) discuss
these matters in greater detail.
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There may be benefit in including information on target ranges and dynamic targets in the
guidelines.

Further work caild be undertaken to determine the conditions and criteria for applying dynamic
targets and norequilibrium estimates of unfished biomass for those variable stocks that show
cycles or trends in recruitment and productivity, such as in response to environtakcycles,
climate change or regime shift

Limit ranges
During the review, some stakeholders suggested that limit reference points could take the form of a

range rather than a single value. Penney et al. (2013b) note that the required probabilitth@less

10 percent) of not breaching limit reference points already constitutes a range. Accordingly, in
contrast to target reference points where a target range may be useful, limit reference points should
preferably remain as single specified values.

Conclusions

The target and limit reference points, and their proxies, currently described in the policy and
guidelines appear to be generally appropriate and should be largely retained in any possible policy
update. However, consideration should be given to:

1 specifying a minimum biomass limit reference point value of 20 per cent of unfished biomass,
unless there is strong scientific support for lower values

T 6KSGKSNI 6KS LRt A0eQa OdNNByid YIFEAYdzy S$O02y2YA0
that supportsmaximum sustainable yield or 48 per cent of unfished levels; is optimal for
maximising economic returns in most situations

1 incorporating a description of appropriate fishing mortality reference points into the policy.

The policy could benefit from being ore explicit about ensuring that targets and limits are
appropriate for different stocks and fisheries, including stocks with different productivity levels
and those that perform an important ecosystem function. It would be beneficial if the guidelines
provided more advice on how this could be implemented.
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10 Optimising economic yield in multi  -species fisheries

¢KS KFNWSaid aiN}aGaS3ae LRtAOEQa 202S0GA@S asSsSia 02
and, within that context, maximise the econ@neturns to the Australian community. The strategy

for achieving this is described in the policy as follows:

¢2 LIzNEdzS GKS 202SOGA@GS: KINWSad adNI G6S3ASa F2N) 1 Se
Commonwealth fisheries will be designed to pursue mmaxn economic yield from the fishery and

ensure those stocks remain above levels at which the risk to the stock is unacceptably high (HSP

2007,p. 4).

The intent of this statement is provided later in the policy:

Where a harvest strategy applies to a misliecies fishery it may be appropriate for some species to

be maintained below Bsy[the biomass that supports maximum sustainable yield], but always above

B [the biomass limit reference point, beyond which the government considers the risk to the stock

as the basis of a commercial fishery to be too high], to ensure that the fishery maximises net economic
returns (HSP 2007, p. 6).

This implies that some species will be utilised at relatively low levels, while other species will be
fished at levels wherehe stock will be at higher risk of becoming overfished. The guidelines state
that:

MEY [maximum economic yield] applies to the fishery as a whole and is optimised across all species in
the fishery. As a result, some secondary species (e.g. lower valuesp®ay be being fished at levels

that will result in their biomass remaining below their target biomass reference point (j=¢[tBe

biomass that supports maximum economic yield]). In such circumstances, the estimated biomass of
these secondary spedeust be maintained above their limit reference point,BHSP 2007, p. 25).

Individual fish stocks within a mukpecies fishery are likely to differ in their biological and
economic characteristics. The biomass level that supports maximum ecowyi@hids likely to vary
from species to species and be achieved at different fishing levels.

As a result, the effort level to achieve the biomass that supports maximum economic yield for a
FAAKSNEQA YIFIAY O2YYSNDALFT adakidgher ¥rio@ek lévelsitiaB 2 (G K S NJ
would be required to maximise economic yield if they were fished individually.

Targeting maximum economic yield at a fishery level involves optimising bidangess for

individual stocks so that they are consistent waithieving the maximum economic return across

the suite of species taken in the fishery. For some secondary species, targets closer to the biomass
corresponding to maximum sustainable yield may be appropriate to ensure that their total allowable
catches daot unnecessarily impede maximum economic yield at the fishery level.

The concept of managing economic returns for msjtecies fisheries as a whole is well recognised
(Anderson 1975; Clark 1976; Silvert & Smith 1@RRpugh practical applications dhis approach
have been limited. For example, in Australia, msiiecies bioeconomic models have been
developed and used to provide management advice and estimates of fighalymaximum
economic Yyield for only a small number of fisheries (for examgmpas & Che 2006; Kompas et al.
2009; Punt et al. 2002; Punt et al. 2011).
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The management of mutpecies fisheries is complicated by technological interactions where
fishing effort directed towards one quota species will normally result in a mixed o&fidh that
may include other quota species.

Haddon et al. (2013) note:

CAaKSNR Oly dzadz-fte WilFNBSGIQ G2 a2YS RS3AINBS (KNRdJzZAK
of day and by modifying gear. But it is the degree to which fishers can téatas the issue.

Estimating biomass targets to support maximum economic yield inspdities fisheries is further
complicated where the same stocks are taken by different fishing methods (for example, trawl and
auto-longline), which have different costructures and take individual species at different rates.

Most Commonwealth fisheries are mu#ipecies fisheries, targeting a suite of species of varying
commercial importance, including byproduct species that are sometimes retained and sometimes
released or discarded (Ward et al. 20118) practice however, AFMA rarely, if ever, sets total
allowable catch levels for individual species belowlil@nass that supports maximum economic
yieldor an associated proxy in mugtpecies fisheries.

In cases whe fisherywide maximum economic yield results in biomass levels for lower value
species that are belothe biomass that supports maximum sustainable yiglsidance is needed on
best practice risk management.

Estimating maximum economic yield

ThepolicNB O23yAasSa (KFG WwSO2y2YAO NBiUdzZNya gAftt 2yfe
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p. 3). The guidelines clarify:

X G2 O2yRAGAZ2Yya Vsigdolachiev@ ecordriic effidievialzin & fisiie§ 2

T MEY [maximum economic yield] catch level is set. This will account for the impact of current
catches on future fish stocks, catches and fishing costs.

1 A management regime is in place that allows fisheragply the appropriate level of inputs
in a fishery. This will help ensure that fishing costs are minimised and fishing revenue
maximised for the given MEY catch level (HSP 2007, p.27).

Determining the biomass associated with maximum economic yield fatea giock is a data

intensive and modellinghtensive task. This is even more true for msltiecies fisheries, with Vieira

& Pascoe (2013) pointing out that deriving general analytical models to identify conditions for
maximum economic yield in mukspeges fisheries has often been considered as a formidable, if not
impossible task. Most attempts to estimate maximum economic yield in +apécies fisheries have
been empirically based, using bioeconomic models to estimate maximum economic yield across the
set of species in the catch.

The ability to target certain species (or lack of it), and the generally highly complicated relationships
between species in a mixed species catch, make it difficult to achieve single species based maximum
economic yield refeence points at an individual level in a midpiecies fishery.
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At present, maximum economic yield has only been explicitly calculated for key commercial species
in the Northern Prawn Fishery and the Great Australian Bight Trawl Sector. Bioeconomicngodelli
was also used to estimate appropriate biomass targets for a number of species in the Southern and
Eastern Scalefish and Shark Fishery. However, these estimates were done independently of the
formal stock assessment process and not applied to the fishery

The large number of species and the number of different gears that catch these species in differing
combinations has impeded the application of bioeconomic modelling (Vieira & Pascoe 2013).
Limitations in available economic data and difficulties inectithg adequate economic data to

support bioeconomic modelling have also been identified as obstacles in determining maximum
economic Yyield for many fisheries (Dichmont et al. 2010). For example, in the Southern and Eastern
Scalefish and Shark Fishery,yoalrelatively small proportion of the key species have appropriate
biological parameters available for bioeconomic analysis.

Vieira & Pascoe (2013) found that one of the key challenges to implementing maximum economic
yield was the need for accurate ecanix data and the subsequent incorporation of that data in
bioeconomic models.

The cost of determining appropriate biological parameters for all commercial species in the fishery is
likely to be prohibitive. However, there is a legislative objective toim@e economic returns, and,

as Vieira & Pascoe (2013) point out, abandoning the use of maximum economic yield as a target
reference point would not resolve issues. Applying biological reference points such as maximum
sustainable yield across a fisheryaashole results in similar problems.

Penney et al. (2013), citing Zhou et al. (2013), notes that the optimal maximum economic yield to
maximum sustainable yield biomass level ratios in raydécies fisheries ...

... range from 0.5 for species with slowowgitth, high catchability and contributing a small share of total
revenue to 1.7 for species with higher revenue shares, moderate growth rates and low catchability.

+ASAN} 39 tIa02S 6unmo0 y20S GKIFG OdzNNXhesito NEBa S NX
developing maximum economic yield proxy target reference points for individual stocks in multi

species fisheries, particularly for secondary species, when information to enable more appropriate
bioeconomic models is unavailable. The general refudts this project are likely to be available in

mid-2013.

Other options for multispecies fisheries include using aggregated yield functions. This approach
identifies target effort levels (rather than individual species biomass targets) for the fishary as
wholeusing only catch and effort data. Suestimates of effort at fishery level maximum economic

yield have been shown to be less sensitive to assumptions about the function than catch based

target reference points (Chae & Pascoe 2005). Other indisalat provide information about the

potential excess level of capacity in midfiecies fisheries can also be ugBdscoe 2007 These do

not necessarily equate to either biological or economic reference points but contribute to an
estimationof fishery level performance (rather than individual species reference points) and use
approaches such as data envelopment analysis to evaluate how efficiently fleet capacity is being
dzGAf AaSR (2 LINPRdzOS GKS FAaKSNEQa G20l f O GOK®
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The policy should comtue to provide scope for using bioeconomic models and for the inclusion of
alternative approaches that can provide economic indicators and reference points that support
maximum economic yield in muksipecies fisherie§ he guidelines should provide infoation on

the approach to setting targets for individual species in repgcies fisheriesAs alternative
approaches are developed, the guidelines could be updated to include examples to guide fisheries
management.

There is also a need to ensure that thalicy and guidelines use consistent terminology throughout.
Currently, both the policy and guidelines provide for some species to be fished theddiomass

that supports maximum sustainable yiefdorder to optimisemaximum economic yieldcross the
fishery (HSP 2007, pp. 5, 31). However, on page 25 the guidelines also refer to fishing secondary
species at biomass levels below the target reference point (for example, the biomass that sustains
the maximum economic yield). Although it may be appropriatetlie guidelines to maintain more
consistent terminology with the policy, this difference does not limit the management of species at
levels belowthe biomass that supports maximum sustainable yie&ppropriate.

Data-poor stocks

The policy requires thiall key commercial and secondary species in rsylécies fisheries are
maintained above the limit reference point. Howeveramy byproduct species do not have defined
limits.

The policy and guidelines provide direction on managing-gata stocks (thee that lack sufficient
data to allow a quantitative stock assessment), particularly in regard to-spéties fisheries where
information requirements and associated costs make determining target reference points difficult.

In these situations, as withll stocks, there is a need to demonstrate that the management
arrangements are consistent with the objectives of the policy and such stocks should not be
deliberately managed at biomass levels at which the risk to the stock is unacceptably high.

Biomass targets below the level that supports maximum sustainable yield

The policy provides for some stocks that are harvested in rapéities fisheries to be managed at
biomass levels below those that support maximum sustainable yield where it achieves thivebjec

of maximising economic returns across the fishery as a whole. This means that due to the different
biological and economic characteristics of species in a 1p#ities fishery, secondary (lower

valued) species may be fished at levels that resuliomhss levels lower than those that support
maximum economic yield or even maximum sustainable yield. Howewnabliag species within a
multi-species fishery to be managed at levels belbgbiomass that supports maximum sustainable
yieldcould expose sth species to greater risks of being overfished than the more commercially
valuable species that are managed at higher targets.

There is ample scientific evidence to support the use of maximum sustainable yield biomass targets,
without unacceptable risk #i the stock may breach its limit reference point. Allowing some species
to be managed below maximum sustainable yield biomass targets to achieve figigkerynaximum
economic Yyield is well recognised in theory, provided risk to stock and ecosystemagpidgigly
accounted for. The ABARES implementation review noted (Ward et al. 2013):
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... as a result of differences in the biology and economic characteristics of species in-spetits

fishery, optimising economic returns across the entire fishmight result in some incidentally caught
secondary species being reduced beloygBthe biomass that supports maximum sustainable yield],
due to harvest strategies being driven by the MEYs [maximum economic yields] of the main
commercial species in the riilt may be necessary to forgo some profits from one species to generate
higher profits from other species in order to maximise profits across the entire fishery. While
recognising these options, the harvest strategy policy requires the biomass of cibspe be

maintained above their limit reference points.

However, as stocks are fished below biomass levels that support maximum sustainable yield, the risk
of breaching the limit reference point and the possible impact on the ecosystem increases. The
guRSt AySa AYRAOFGS (GKFG o0ST2NB || ad201Qa o0A2Yl aa

Consideration should be also be given to:
1 demonstrating that economic modelling and other advice clearly supports such action

1 no costeffective, alternative manageemt options (for example, gear modification or spatial
management) are available

91 the associated ecosystem risks have been considered in full (HSP 2007, p. 25).

Setting appropriate total catch limits for each species within a rspléicies fishery can al$elp

constrain regulatory discarding. If total allowable catches are not set at levels that reflect the species
composition and proportions in a complex mixggecies fishery, such as fish trawl, then the more
susceptible species will be taken incidehtand are likely to be discarded in most cases. As

Haddonet al. (2013) point out:

The species mix in catches may not necessarily match the mix in combined TACs [total allowable
catches] or in quota holdings. This difficulty in balancing quotas for nriigecies with actual

catches may then lead to increased discarding, TAGrowvey, effort restrictions or fishery closures

when quota is constrained on some species (Branch et al. 2006; Sanchirico et al. 2006). This may lead,
therefore, to problems wittachieving Bey[maximum economic yield biomass targets] for multiple
species.

Vieira & Pascoe (2013) point out that this may also impede achieving any other biomass target.

However, there are a number of potential drawbacks associated with maintainingssabéevels
below those that support maximum sustainable yield. For example, the risk to a stock from fishing,
and particularly the risk of recruitment failure, increases with decreasing spawning stock biomass.

Socks maintained below the biomass thatpmorts maximum sustainable yield are likely to be those
inherently more susceptible to fishing, relative to their productivity, than the higher value species
being fished to maximum economic yield. In addition, those species most likely to be managed at
biomass levels below sing#pecies maximum economic yield are generally lower value species and
S0 may be datgoor. The combination of limited information and high susceptibility means
managing stocks below maximum sustainable yield targets may posetargisk of breaching limit
reference points.
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Maintaining stocks at low levels can have other drawbacks sudhrasishing the benefits of the
resource to other user grouppptentially increasing ecological risk and making stocks and
ecosystems more sasptible toenvironmental perturbations.

As such, it would be preferable, as a general principle, to set targets for any given species at biomass
levels at or above single species maximum sustainable yield. However, in reality, if targets for
individual pecies are set too high, those species are equally likely to be caught but discarded. As
such, setting high targets for these stocks is likely to increase incentives for discarding, but not to
reduce the risk to which they are exposed.

The policy and guideA y Sa NBO23ayAasS (GKS Nxaja aaz2o0ixlGdSR 6A
aLISOASEAQ YFEAYdzy SO2y2YAO0 @8AStR fS@gStad ¢KS Lkt A
about the level of risk to a stock that the Australian Government considacséptable in allowing

access to, and use of, fishery resources in Commonwealth fisheries:

Limit reference points (B,and k) [biomass and fishing mortality reference points] express
situations to be avoided because they represent a point beyond whiehisk to the stock as the
basis of a commercial fishery is regarded as unacceptably high.

In terms of biomass, the unambiguous requirement is that all key commercial and secondary stocks
should be maintained above their limit reference point (generaken as 20 per cent of the

unfished biomass or higher), irrespective of their target. A key performance criterion specified in the
policy is that there is a less than 10 per cent chance of the biomass falling below the limit reference
point in the long &rm.

The likelihood of breaching the risk criteria can be assessed either through a high information tier
stock assessment (which may not be available for secondary stocks) or through management
strategy evaluation testing. The technical reviews (Haddal.e2013; Vieira & Pascoe 2013) noted

that a suitable requirement for setting biomass targets at or below maximum sustainable yield in
multi-species fisheries, was to apply appropriate testing to each species to ensure that risks from the
fishing remain wthin acceptable levels.

If biomass targets are set below maximum sustainable yield levels, another important consideration
is that should the stock become subject to overfishing (that is their biomass falls below the limit
reference point), then it is lidy that catches of key commercial species will need to be heavily
constrained to rebuild the depleted stock. This is particularly likely given the guidelines direction that
other cost effective options such as additional gear modification or spatial nreamagt should have

been consideredbeforelower targets were set. Consideration should therefore be given to setting a
more conservative risk criterion than the default 10 per cent likelihood of breaching the reference
point specified as the default.

The risk that fishing poses to a stock can also generally be constrained by reducing catch levels, for
example, by reduced fishing activity, spatial or temporal management arrangements and/or gear
controls.

Given these considerationi,appears appropriaé for the policy to continue to allow targets for
individual stocks to be set below the levels that support maximum sustainable yielthe context
of the riskcatchcost framework and overall policy objective of:
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through the implementation of harvest strategies that maintain key commercial stocks at ecologically
sustainable levels and within this context, maximise the economic returns to the Australian
community (HSP 2007, p. 4).

However, the policy could also reflect that sulnaximumsustainableyield targets should not be
considered until consideration has been given to other cost effective approaches to protect the
stock; the needs of other user groups ®uas other Commonwealth fishers and n@mommercial
users) have been appropriately considered; that ecosystem risks have been considered and there
is strong scientific evidence that the risk to the stock is appropriately constrained (for example,
supportedby quantitative stock assessments or management strategy evaluation).

Conclusions
Further work is required to better implement the maximum economic yield objective in complex
multi-species fisheries.

Developments continue to be made on managing megpedes fisheries and the science that
underpins these management arrangements. The policy could benefit from providing scope for the
adoption of new information and management approaches as they are developed.

Managing some stocks in mulsipecies fisheriest levels below maximunsustainableyield in

order to achieve fisherywide maximum economic yield is well established in theory. However,
doing so increases the risk to such stocks and is not a preferred approantost circumstances

The policy could beamended to indicate that this should only be done where risks are constrained
and the needs of other user groups has been appropriately considered, there is a sound scientific
basis to do so and other cost effective options such as gear modifications atiaftemporal
management measures are unavailable.
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11 Managing byproduct and data -poor commercial fish

stocks
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to key commercial species under the harvest strategy policy is generally accepted to have been

sucessful in managing stocks sustainably.

The intention of the harvest strategy policy is to ensure the risk to commercial fish stocks remains
consistent across different management (and assessment) approaches. In the case of byproduct
stocks and or stocksith limited data, AFMA has developed the Ecological Risk Assessment for
Effects of Fishing framework to assess and progressively address the impacts of fisheries on the
stocks and the marine environment. The framework details a number of steps and &@olve
hierarchy of risk assessment/olving a tiered/hierarchical process with three levels: a qualitative
analysis at Level 1, an indicatosised analysis at Level 2, and a mdaketed analysis at Level 3
(Box7).

Different assessment approaches haveatiht levels of uncertainty. The level of uncertainty

usually increases as the amount and quality of data and information decrease. The risks associated

with reduced certainty around the stock assessment might be addressed in the harvest strategy for a

stock or group of stocks by reducing the maximum exploitation rate each year. The harvest strategy
framework for the Southern and Eastern Tuna and Billfish Fishery explicitly addresses this data
uncertaintycrisk tradeoff in assessments by requiring the applion of discount factors at each of

the lower information assessment tier levels; in theory, a five per cent discount is applied to

recommended biological catches derived from catch curve assessments (tier 3) and a 15 per cent
RSRdzOiUA2Yy 2ANRRAAOROAINA FROG2 NBO2YYSYRSR o6A2f23A
dzy A (i -BSed a&dedsents (tier 4) (Ward et al. 2013).

Commonwealth fisheries are also subject to @@mmonwealth Policy on Fisheries Bycatdtich

has different objectives tthose of the harvest strategy policy. The harvest strategy policy seeks to
maintain sustainable fisheries with an emphasis on maximising economic returns, whereas the
bycatch policy seeks to maintain populations by reducing bycatch, improving proteation fo
vulnerable species and determining acceptable ecological impacts.

2 KAfTS NBO23ayAaAiy3d (KIF G Wotardgetedicaidh, bgproguctdidcer8siandY S & NXE
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about the application of the two policies for species that are not considered key commercial species

but which contribute to the economic retusrto the fishery. For these species reducing catch may

not be an appropriate objective.

Ld A& GKS 3208NYYSyidQa AyidasSyidrzy GKFG + NBOA&ASR
between them, address the effects of fishing orkal}y commercial, yroduct and bycatclspecies

including protected species. An important task of the reviews has been to ensure that no gaps exist
between the policies.
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On this basis, a division of policy coverage has been proposed wherelmpnonercial species

would be maaged under the bycatch policy, while commercial species would be managed under an
amended harvest strategy policy (updated to better reflect low information andadsled harvest
strategy tiers). The division would be made according to the followingifitaions:

1 commercial specieshose that are caught and usually kept by commercial fishers
9 bycatch species: those that physically interact with fishing vessels and/or fishing gear and which
are not usually kept by commercial fishers.

Box7 Ecological Risk Assessments

The Ecological Risk Assessment for Effects of Fishing framework was debgl@#dRO and AFMA

(Hobday et al. 2011) involves a hierarchical process of risk assessment, with a qualitative ana

Level 1, an indicatenased analysis at Level 2, and a meukded analysis at Level 3.

1T [ S@St mYy W{OFftS P IydiSyaa ea PO DRI drStyto
consequence approach in the ecologically sustainable development reporting framework
(Fletcher at al. 2002).

1 [ S@St HY -AdzAN® RIdiDAI A 1A Xi e Bpediey methdditHatiassigrs to édc Y
species in each fishery a score on two axes, the first representing its susceptibility to being
caught and the second its biological productivity. A number of different attributes are used
derive each of the indicator scores. Adopting a precautioagproach to uncertainty, high risk
scores are assigned to attributes in the absence of information. This can lead to a bias tow
WTltasS LRaAGALBSEaAQD
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and fishing effort, using the same biological attributes that are used to derive indicators in |
2. These estimates of fishing mortality may then be compavriti estimates of species
productivity (as indicated by estimated natural mortality), from which limit reference points
be expressed in terms of fishing mortality for each species. This approach is similar to a tig
(catch curve) stock assessment tmmmercial species and is consistent with a harvest strate
policy approach.

There is inevitable uncertainty in the results, with lower information and lower levels of assess
having higher uncertainty. Reducing this uncertainty requires additionaltoring or research to
provide the additional data needed to move to higher assessment levels. There is a therefore
direct monitoring or data collection cost associated with reducing the uncertainty in risk
assessments. However, uncertainty is a kaytigoutor to risk, and so reducing uncertainty also
reduces the risk, resulting in a riskst tradeoff. (Penney et al. 2013a)
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Risk Assessment Hierarchy

Scoping

y

Level 1 Assessment

Qualitative: Scale Intensity Consequence Analyvsis (SICA)

y

Level 2 Assessment
Semi-quantitative: Productivity Susceptibilitv Analysis (PSA)

v

Residual Risk Assessment (of the Level 2 Assessment)

Semi-quantitative: Residual Risk Assessment Guidelines

Y
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Level 3 Assessment

Quantitative: Sustainability Assessment of Fishing Effects (SAFE) or Full
Stock Assessment
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|

Sourceafma.gov.au/managirgur-fisheries/environmerdndsustainability/EcologicaRisk-
Management/#sessf

The review recognises thurther clarification will be required to effectively separate species
according to the above classifications, to ensure consistency at the individual fishery level. The
review also recognises that to ensure that stocks are appropriately classifiecearaog

transparent process should be undertaken. The report of the bycatch policy review (DAFF 2013)
provides a more detailed description of the proposed categories, approaches and transition
mechanisms between the two policies.

The report of the bycatcholicy review (DAFF 2013) provides a more detailed description of the
proposed categories, approaches and transition mechanisms between the two policies.

Considerations for incorporating byproduct under the harvest strategy policy

Currently, harvest straigies have been applied to approximately 100 stocks. Extension of the policy
to all commercial stocks would increase this number and have associated cost implications. Any
extension of the fisheries policy framework to incorporate byproduct stocks woglaine

consideration of the costs including how, and from what sources, these costs could be met.

Expanding the scope of the harvest strategy policy to include all commercial stocks would require
different assessment approaches and control rules to thoseeatly employed for key commercial
species. Many byproduct stocks will be datzor. Incorporating these under the policy would need

to be done in a way that is consistent with legislative objectives, including pursuing efficient and cost
effective managment and maximising net economic returns to the community as well as the
principles of ecologically sustainable development. Further consideration would be required about
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the application of the harvest strategy approach to all commercial stocks in a waggpropriately
balances legislative objectives.

Care would also need to be taken to ensure that including byproduct under the policy does not
undermine the robustness of the approach currently taken for the key commercial species. This
might be achievedby ensuring that stocks already subject to a harvest strategy approach generally
remain subject to that approach.

Managing risk

The harvest strategy policy has been applied to several byproduct species and the guidelines
currently include direction on ggying harvest strategies to secondary species. There are, however,
many species taken in considerable numbers that are not currently covered by harvest strategies,
such as angel sharks, gurnards and ocean jacket in the Commonwealth Trawl Sector offteeSou
and Eastern Scalefish and Shark fishery (Ward et al. 2013).

The guidelines require approaches that seek to ensure an approximately consistent level of risk
across all stocks, creating challenges for managing byproduct, particularly ipatatéiskeries. The
policy states:

A tiered approach to control rules is encouraged in order to cater for different levels of certainty (or
knowledge) about a stock ... Such an approach provides for an increased level of precaution in
association with increasinguels of uncertainty about stock status, such that the level of risk is
approximately constant across the tiers (HSP 2007, p. 36).

Haddon et al (2013) provides a review of tiered approaches, including assessment approaches for
datapoor fisheries. They inclite that simulation testing already undertaken shows that the risk
level by tier method is not always predictable and can also be very case specific. Research is
underway to look into risk across different assessment tiers but this continues to be apiegel

area.

The tiered approach to stock assessments does not always perform as well as expected. For
example, assessments based on catch per unit effort data can be difficult (and potentially
impossible) to interpret where there has been deliberate avoaor changed targeting patterns,

in the absence of a suitable standardisation. Haddbal. (2013) cites numerous international

reviews that have been conducted of alternative indicators and assessment methods fqradata
species. Many of these havegposed tiered/hierarchical approaches to the selection of assessment
methods, depending on data availability. Penney et al. (2013b) notes that:

Scando(2003,2005) investigated a wide range of potential indicators including total catch, catch rate,
length distribution, age distribution, catch, catch per unit effort, mean age, mean length, recruitment
fraction, total mortality and fishery independent surveys. Biomass surveys were found to perform
best, followed by mean age, length and recruitment fractiohime series of catch per unit effort and
catch had the worst performance but were still acceptable.

Developing tiered systems to better account for datzor species would allow for better
management of both major and minor byproduct species under tneést strategy policy. Haddon
et al. (2013) point out that:
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From a Tier perspective, there.isa lot of scope for using or developing different Tier assessment
methods. However, the various M§Banagement strategy evaluatiotdsts have shown very cas
specific results indicating that a precautionary system should be applied unless these methods are
tested through MSEs.

Ecological Risk Assessments
Despite the lack of clear policy guidance on identifying and managing risks of fishing, including on

byproduct species, AFMA and CSIRO have developed the Ecological Risk Assessment for Effects of
CAAKAY3I FTNIFYS@g2N] G2 KSELI YSSG !'Cca! Qa tS3aAAat | GACL
for assessing and progressively addressing the impacts thaNiish8 4 Q | OG A BA G A Sa KI @S
of the marine ecosystem: target species, byproduct and discard species, protected species, habitats,

and communitiesThe Ecological Risk Assessment for Effects of Fishing framework is described

further in Error! Reference source not foundThis framework has been increasingly adopted

internationally for use in fisheries risk assessments (Penney et al. 2013a).

AFMA has conducted level 1 ecological risk assessi@nspecies in all major fisheries, and then

level 2 or level 3 assessments for medium and high risk species in those fisheries. Risk management
responses are implemented to reduce or mitigate the identified risks. AFMA has developed an
ecological risk mnagement framework to guide and ensure consistency in the management

process, responding to the outcomes of an ecological risk assessment.

The ecological risk assessment/management framework enables fisheries managers to identify
priorities for managemernand research effort, while guiding the management response for
addressing higher risk issues. The ecological risk management plan for each fishery is intended to
respond directly to the results of the ecological risk assessment, and to then managg iispacts

on species assessed to be at high risk from the effects of fishing (Penney et al. 2013a).

Uncertainties and gaps in risk assessments can be addressed by collecting additional information,
either to fill the gaps or to enable a higher level quaative assessment with lower uncertainty.
However, collection of additional information can be expensive and there is a directafde
between the costs of reducing uncertainty versus the application of precautionary approaches to
manage effectively undehe uncertainty. Dichmont et al. (2013) describe steps for addressing
uncertainty in the rislcostcatch framework. If resources are not available to fund further research,
methods such as expert overrides and residual risk assessments are needed.

A keychallenge that arises from ecological risk assessments conducted for individual fisheries is the
difficulty of estimating cumulative effects across fisheries or jurisdictions. The ecological risk
assessments for individual fisheries may each indicateolowvedium risks, however the combined

risk across a number of fisheries including state and territory managed fisheries may actually be

high. These cumulative risks can be difficult to manage. CSIRO is finalising a Fisheries Research and
Development Corp@tion and AFMA funded research project titlERA [ecological risk assessment]
extension to assess cumulative effects of fishing on spe&dmsh may provide further direction on
appropriately responding to cumulative risk.
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Managing and assessing byproduct under the harvest strategy policy

Commercial catches are often made up of different components, and each component will have a
different risk profile and economic value. Accordingly, the objectives and approaches used will vary
between different stocks.

Extending the coverage of the harvest strategy policy to byproduct species could be managed using
a tiered approach applying a combination of ecological risk assessment / management approaches
and, where required, low information harvest strategies tontify and manage risks on a stock by
stock basis while maximising economic returns at fishery level (Haddon et al. 2013; Penney et al.
2013Db).

Under this approach, the guidelines could include criteria for identifying the appropriate
management approach tapply to each given stock. To be successful, the approach should seek to
avoid incentives for stocks to become or unnecessarily remainzda Individual fishery harvest
strategies should clearly identify which stocks will be classified under eadpcatand the

associated approaches to assessment and management.

The review of the bycatch policy has also recommended a tiered approach, recognising that different
management and analysis responses are required to managé-igeke2 shows a range of

assessment approaches and information requirements for bycatch, commercial and byproduct
species.

Figure2 Range of assessment approaches and information requirements from discarded
bycatch species managed under a Bycatch Policy to commercial target species managed
under a Harvest Strategy Policy (Penney et al. 2013a)
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