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Executive summary

This assessment of the ecological impacts of3nall Pelagic FisheiMlidwater Trawl subfishery

gl & dzy RSNI I 1Sy dzaAy3d (GKS 9w! 9C YSGiK2R OSNBAZ2Y
l3aSaayYSyid F2NJ 9OFFSOU 2F CAaKAYy3IEXT YR 61 & RS
Research, and the Australiarsireries Management Authority. ERAEF provides a hierarchical
framework for a comprehensive assessment of the ecological risks arising from fishing, with

impacts assessed against five ecological compongkey commerciaspecies; byproduct and by

catch pecies;protectedspecies; habitats; and (ecological) communities.

ERAEF proceeds through four stages of analysis: scoping; an expert judgement based Level 1
analysis (SICAScale Intensity Consequence Analysis); an empirically based Level 2 §R&sis
Productivity Susceptibility Analysis); and a model based Level 3 analysis. This hierarchical approach
provides a cosefficient way of screening hazards, with increasing time and attention paid only to
those hazards that are not eliminated at lowevels in the analysis. Risk management responses

may be identified at any level in the analysis.

Application of the ERAEF methods to a fishery can be thought of as a set of screening or
prioritization steps that work towards a full quantitative ecologitsk assessment. At the start of

the process, all components are assumed to be at high risk. Each step, or Level, potentially screens
out issues that are of low concern. The Scoping stage screens out activities that do not occur in the
fishery. Level 1 seens out activities that are judged to have low impact, and potentially screens

out whole ecological components as well. Level 2 is a screening or prioritization process for
individual species, habitats and communities at risk from direct impacts afidisiihe Level 2

methods do not provide absolute measures of risk. Instead they combine information on
productivity and exposure to fishing to assess potentialqigie term used at Level 2 is risk.

Because of the precautionary approach to uncertaintgréhwill be more false positives than false
negatives at Level 2, and the list of high risk species or habitats should not be interpreted as all
being at high risk from fishing. Level 2 is a screening process to identify species or habitats that
require futher investigation. Some of these may require only a little further investigation to

identify them as a false positive; for some of them managers and industry may decide to
implement a management response; others will require further analysis using3 ewethods,

which do assess absolute levels of risk.

This assessment of the SHklwater Trawl Sub-fishery includes the following:
1 Scoping
1 Level 1 results for all components

Ecological Risk Assessment for Effects of Fighinij



Fishery Descriptioand comparison with previous assessment period

Gear:

Area:

Depth range:
Fleet size:
Effort:
Landings:
Discard rate:

Key commerciadpecies:

Management:

Output controls:

Input controls

Observer program:

Midwater otter trawl

Southern Commonwealth waters, from Queensland bordecjuding
Tasmania, to 3Bon the west coast of Western Australidivided into
two subareaseastandwS a0 2F MncconQnné o

25to 330m of bottom depth(cf 35 to ~ 357 m)

One activeressel(cf two)

~1200hourstrawled in 2015 (cf 1372 hours in 2005)
~11000tonnesin 2015(cf 5000- 12000 tonnes from 2002005)
very low~ 1.35%(cf <1%from 20022005

Jack mackerélrachurus decliviRedbaitEmmelichthys nitidy8lue
mackerelScomber australasic\fsf redbaitfrom 20012005

Fisheries Management Pladarvest StrategyBycatch Action Plans
Vessel Management Plans

statutory fishing right¢SFRand Total Allowable Catch for each quota
specieger fishing yearregional catch limit grid to reduce risk of
localised stock depletion

limited entry, limits on mesh sizeSEDand spatial closure&fno FMP,
limited entryfrom 20022005

100% coveragéfaverage 33% coveradem 20012005

Table2.1. Current gock assessment and status of key commercial and bycatch species iSEtemidwater trawl
sub-fishery (Pattersonet al. 2016)

ROLE IN
FISHERY

SPECIES

2016 SOCK STATUS
ASSESS

YEAR LAT DATA INCLUDED AND/GRURC
=

Key Jack mackergEast) Not subject to overfishing 2015 fishery data, 201DERM survey,
commercial Not overfished agelength data, Tier 1
Jack mackergWest) Not subject to overfishing 2015 [Fishery data, 1970 aerial survey,
Not overfished Tier 2
Redbait(East) Not subject to overfishing 2015 [Fishery data, 2005 & 2006 DEP
Not overfished surveys, Tier 2
Redbait(West) Not subject to overfishing 2015 [Fishery data, Tier 2
Not overfished
Blue mackere{East) Not subject to overfishing 2015 [2004 DEPM survéyTier 2
Not overfished
Blue mackerefWest) Not subject to overfishing 2015 [2005 DEPM survey, Tier 2
Not overfished

12014 DEPM survey for eastern stock has since become available.
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Tablel.2 Comparison ofcologicalunits assessed iR006and 2016SICA analyses

COMPONENT 2006 (PREVIOUS) 2016 (CURRENT)

Key/secondary commerciapecies 1 3
By-product bycatch species 16/ 2 8/ 48
Protectedspecies 218 126
Habitats 24 benthic/ 2 pelagic 32benthic/ 2 pelagic
Communities 8 benthic/ 2 pelagic 10benthic/ 4 pelagic

Level 1 Results

All ecological components were eliminated at Levieélthere were no risk scores of 8
moderate¢ or above foranycomponent(Table2.3).

All hazards (fishing activities) were eliminated at Level 1 (risk scores 1 or 2).

Significant external hazardgere fromother fisheries in the regiofor all components except the

key commercial speciesd coastal developmerior protected species anddbitats Risks rated as
major or above (risk scores 4 orggre all related to other fishing activities on protected species

and habitats and coastal development for protected species. No severe impacts (risk score 5) were
recorded.

Table2.3 Comparison ofrevious and current Level 1 (SICA) analysesnponents to be g&amined at Level ZPSA)
(- = none identified,y=Level 2 conducted, N= Level 2 not conducted.)

ECOLOGICAL COMPONENT 2006 (PREVIOUS) 2016(CURRENT)
Key/secondary commercial species Level 2 (Y)
Byproduct and bycatch Level 2 (Y)
Protected species Level 2 (Y)
Habitats -
Communities Level 2 (N)
Summary

Oneissue emerges from the ERAEF analysis of the SPF midwater trawl fshestimpact of
fishingonLINR G SOG SR & LIS O koPeof coarceinyirCihis périadd rSlatidels Ryht effort
but increasing efformightresult ina higher interaction rate and consequentiyeater risk Under
Australian law, interactions arequired to be minimised and thaemains & ongoingchallenge
(but not only for this fishery)There have beemteractionswith seals and dolphinghich resulted
in temporary closure ofones withirfishery, but overall, e populationf marine mammalsnd

birdswere not found tobe atsignificantrisk fromthis fishing activityat the present level of effort.

Also of possible concern in the future with an increase in effort, is the bycatch of species under
guota in other overlapping fisheries and aiservationdependent species. The catches of these

Ecological Risk Assessment for Effects of Fighing



species might need to be considered in assessments to account for cumulative fishing pressure
(and from other fisheries). The external impacts from other fisheries were identified as risks in this
assessrant.

Anobviousand significantdifference between the assessments of 2006 and 2016 igtéater
application ofmanagement strategies with a clear direction to sustainably manage resources both
for commercial species and ftire preservation of threatead species, habitats and communities.
These strategies are generally considered international best praétdditionally, greater

observer coverage, monitoring and reportihngvealsoincreased andmproved the datdrom

which these assessments have baeade, ultimatelylowering the consequence scorés the
componentso below the level that wouldequire further assessmenfrhat has also decreased

the number of protected species that were assessed.

Managing identified risks

Whilethe results of the ealogical risk assessmedid not identify any current risk& did identify

areas of possible future concern if the fishery increases and expands. Generally in this assessment
process lhe next steps for each fisheryowld be to consider and implement appropriate

management responses to addrabe immediaterisksusing theEcological Risk Management

(ERM) frameworkleveloped by AFMAN this case, there is no reason to proceed to this step.

These results have been presedtto and discussed with the SPF Scientific Panel.
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1 Overview

1.1 Ecological Risk Assessment for the Effects of Fishing
(ERAEF) Framework

1.1.1 The Hierarchical Approach

The Ecological Risk Assessment for the Effects of Fishing (ERAEF) framework involves a
hierarchical approach thanoves from a comprehensive but largely qualitative

analysis of risk at Level 1, through a more focused and-qaamtitative approach at

[ S@SE wxX G2 F KAIKEE T2 ddzBSREI Vi RILINERI{OXK  j- dil
(Figurel.l). This approach is efficient because many potential risks are screened out at
Level 1, so that the more intensive and quantitative analyses at Level 2 (and ultimately

at Level 3) are limitetb a subset of the higher risk activities associated with fishing. It

also leads to rapid identification of higfsk activities, which in turn can lead to

immediate remedial action (risk management response). The ERAEF approach is also
precautionary, intie sense that risks will be scored high in the absence of information,
evidence or logical argument to the contrary.

Ecological Risk Assessment for Effects of Fighifig



SCOPING
Establish scope and context
Identify and document objectives
Hazard identification

LEVEL1-SICA
(Scae Intensity Consequence Analysis) -

Lowy/Medium
QUANTITATIVE

ASSESSMENT

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

——
[ =

Figurel.l. Structure of the 3 level hierarchical ERAEF methodology. &IS&ale Intengy

Consequence Analysis; Pg§&Rroductivity Susceptibility Analysis; SAEBustainability Assessment for
Fishing Effects; RRAResidual Risk Analysis. €Iier 1. eSAFE may be used for species classified as
high risk by bSAFE.

Low/Medium
Risk

Conceptual Model

Theapproach makes use of a general conceptual model of how fishing impacts on
ecological systems, which is used as the basis for the risk assessment evaluations at
each level of analysis (Level8)L For the ERAEF approach, five general ecological
componentare evaluated, corresponding to five areas of focus in evaluating impacts of
fishing for strategic assessment under EPBC legislation. The five remmspdnents

are:

2 | Ecological Risk Assessment for Effects of Fishing



1 Key commercial species and secondary commercial species
1 Byproduct and bycatch species

1 protected* species (formerly referred to as threatened, endangered and
protected? species oteps)

1 Habitats
1 Ecological communities
This conceptual mod¢l

Figurel.2) progresse$rom fisherycharacteristicof the fishery or sufishery,-

fishing activitiesassociated with fishing anekternal activitieswhichmay impact the
five ecological component&€y commercialbyproduct and bycatch species,
protected species, habitats, and communities) effects of fishing and external
activitieswhich are thedirectimpacts of fishing and external activities; natural
processes and resourcigt are affectedoy the impacts of fishing and external
activities;- subcomponentswhich are affected by impacts to natural processes and
resources: componentswhich are affected by impacts to the sutbmponents.
Impacts to the sultomponents and components in turnfaft achievement of
management objectives.

1¢ KS G SNY d&LINReteS O §pddres IstedSiGuer §Part kfthe EPBC A€1999 1 Yy R NBLJ | 0Sa GKS GSN¥Y a¢
endangered and protected specigeffs) ¢ O2YY2yft & dzZASR Ay LIAENA)doaumendy S| £ GK O0Ay Of dzRA

ZNoted LINP 1 SOUGSRe 06AGK aYFEt aLXO NEPPNEA IR dtf N2 BIBOSEE ORIAINBIRE
those protected species that are threatened (vulnerable, endangered or critically endangered)
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Components

Sub-components

Natural
Processes &
Resources

Direct impact
of fishing
activity

Fishing
activities

Fishery
characteristics

Key and secondary commercial, Byproduct & bycatch, Protected, Habitats, Communities

Scoping
Step 2:
Identification
of core and
operational
objectives

) ‘ Risk
Positive Negative - fon:
| # Levels 1-3
‘ ‘ 1 i 1
Scoping
Step 3:
Extern.a\ Hazard
activities Identification
T T ‘ T
Scoping
Step 1t
Key aspects

Fishery/sub-fishery

Figurel.2. Generic conceptual model used in ERAEF.

The external activities that may impact the fishery objectives are also identified at the
Scoping stage anevaluated at Level 1. This provides information on the additional
impacts on the ecological components being evaluated, even though management of

of fishery

the external activities is outside the scope of management for that fishery.

The assessment of risk at eaelid| takes into account current management strategies
and arrangements. A crucial process in the risk assessment framework is to document

the rationale behind assessments and decisions at each step in the anBhesis.
decision to proceed to subsequent &g depends on

1 Estimated risk at the previous level

1 Availability of data to proceed to the next level

1 Management response (e.g. if the risk is high but immediate changes to

management regulations or fishing practices will reduce the risk, then analysis

at the next level may be unnecessary).
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1.1.2 ERAEF stakeholder engagement process

A recognized part of conventional risk assessment is the involvement of stakeholders
involved in the activities being assessed. Stakeholders can make an important
contribution by praiiding expert judgment, fishergpecific and ecological knowledge,
and process and outcome ownership. The ERAEF method also relies on stakeholder
involvement at each stage in the process, as outlined below. Stakeholder interactions
are recorded.

1.1.3 Scoping

Inthe first instance, scoping is based on review of existing documents and information,
with much of it collected and completed to a draft stage prior to full stakeholder
involvement. This provides all the stakeholders with information on the relevant
backgound issues. Three key outputs are required from the scoping, each requiring
stakeholder input.

1. Identification of units of analysispecies, habitats and communities)
potentially impacted by fishery activities (Section 2.2.2; Scoping Documents
S2A, S2B1, S2B2 and S2C1, S2C2).

2. Selection of objectiveSection 2.2.3; Scoping Document S3). The primary
objective to be pursued for speciassessed under ERAF is that of ensuring
populations are maintained at biomass levels above which recruitment failure
is likely, as stated in Chapter 2 (AFMA (2016), ERM Guide). This is consistent
with current legislation and fisheries policies and représea change from
when the ERAEF was first developed and there was less policy or legislation
based guidance on sustainability objectives, with stakeholders able to choose

FNRY | NIYy3IS 2F Gadzaidl ALlinMHabtlayétale 202SO(

2007).

3. Selection of activitieghazards) (Section 2.2.4; Scoping Document S4) that occur
in the subfishery is made using a checklist of potential activities provided. The
checklist was developed following extensive review, and allows repeatability
between fisheies. Additional activities raised by the stakeholders can be
included in this checklist (and would feed back into the original checklist). The
background information and consultation with the stakeholders is used to
finalize the set of activities. Many tagties will be selevident (e.qg. fishing,
which obviously occurs), but for others, expert or anecdotal evidence may be
required.

Ecological Risk Assessment for Effects of Fighifg



1.1.4 Level 1. SICA (Scale, Intensity, Consequence Analysis)

The SICA analysis evaluates the risk to ecological componentsngfum the
stakeholderagreed set of activities. Evaluation of the temporal and spatial scale,
intensity, subcomponent, unit of analysis, and credible scenario (consequence for a
sub-component) should be prepared by the draft fishery ERAF report aatiar
reviewed at an appropriate stakeholder meeting (e.g. Resource Assessment Group
meeting). Due to the number of activities (up to 24) in each of five components
(resulting in up to 120 SICA elements), preparation before involving the full set of
stakehdders may allow time and attention to be focused on the uncertain or
controversial or high risk elements. Documenting the rationale for each SICA element
ahead of time for the strawnan scenarios is crucial to allow the workshop debate to
focus on the righportions of the logical progression that resulted in the consequence
score.

{L/!" StSYSyitda NP aO0O2NBR 2y | aortS 2F wm (2
g2NEUG Ol aSé¢ I LIWINRIOK 6aSS 9w!9C aStK2Ra 520d
Levell analysis potentially result in the elimination of activities (hazards) and in some

cases whole components. Any SICA element that scores 2 or less is documented, but

not considered further for analysis or management response.

1.1.5 Level 2. PSA and SAFE (seuantitative and quantitative methods)

When the risk of an activity at Level 1 (SICA) on a species component is moderate or
higher and no planned management interventions that would remove this risk are
identified, an assessment is required at Leveb2d@termine if the risk is real and
provide further information on the risk). The tools used to assess risk at Level 2 allow
units (e.g. all individual speciegjthin any of the ecological species components (e.g.
key/secondary commercial, byproduct/bycht, and protected species) to be

effectively and comprehensively screened for risk. The analysis units are identified at
the scoping stage. To date, Level 2 tools have been designed to measure risk from
direct impacts of fishing only (i.e. risk of overfrgly leading to an overfished fishery),
which in all assessments to date has been the hazard with the greatest risks identified
at Level &

In the period since the first ERAEF was implemented across Commonwealth fisheries,
much of the management focus hasen on the assessment results associated with
Level 2 and Level 2.5 or 3 risk assessment methods, which comprisqisamtitative

8 Futureiterations of the methodology will include PSAs modified to measure the risk due to other activities, such as gear loss.
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or rapid simple quantitative methods (e.g. PSA and SAFE). This level has been subject
to the greatest level of change andprovement which are discussed in the following
sections. Additional improvements are being developed for implementation in the

near future (seeChapter 4.12f AFMA ERM Guide, AFMA (2016)).

Level 2 was origally designed to rely on a single risk assessment methodology, the
ProductivitySusceptibility Analysis (PSA) (&apter 4.8.2f AFMA ERM Guide,

AFMA (2016)), however a more quantitative method called the Sustaiyabil

Assessment for Fishing Effects (SAFE)(bsepter 4.8.0f AFMA ERM Guide, AFMA

(2016)) was developed early in the implementation of the ERAEF and classed as a Level
2.5 or Level 3 tool.

Under the revised ERAEF:

bSAFE has now been reclassified as the prefebeeel 2 method (over PSA) where
sufficient spatial and biological data (to support bSAFE) are available. Typically this has
been used for teleost andchondrichthyanspecies.

Species estimated to be at higisk under bSAFE may then be assessed under eSAFE
which may provide reduced estimates of uncertainty pertaining to the actual risk.

Where either the data or species biological characteristics are insufficient to support
bSAFE analyses, it is recommended @A be applied instead. This will be the case
for many protected species, invertebrate bycatch species and some other species.

At Level 2, either PSA or SAFE methods should be applied to any given species, not
both.

For high risk species it is a manage@tehoice whether to progress to eSAFE, pursue a
Level 3 fully quantitative stock assessment, or to take more immediate management
action to reduce the risk. The types of considerations required in making that choice

(ie: moving up the ERAEF assessmemaliéy or taking direct management action)

are outlined inChapter 5.%f the AFMA ERM Guide (AFMA (2016)

LG A& |faz2 NBO23aIyAaSR GKIFG | ydzYoSNI 2F | RF
LJ2 2 NE | & &S a aareSised to infard hadvestisidtegies, could potentially be
included within the Level 2 toolkit. They are distinguished from Level 3 quantitative

tools (i.e. stock assessment models) that are more data rich and able to more precisely
quantify uncertainty.

PSA (Productivity Susceptibility Analysis))

Details of the PSA method are described in the accompanying ERAEF Methods
Document and also summarised in Section 4.8.3 of the AFMA ERM Guide (AFMA 2016).
Stakeholders can provide input and suggestions on apptgattributes, including

novel ones, for evaluating risk in the specific fishery. Attribute values for many of the
units (e.g. age at maturity, depth range, mean trophic level) can be obtained from
published literature and other resources (e.g. scientfkperts) without initial
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stakeholder involvement. Stakeholder input is required after preliminary attribute

values are obtained. In particular, where information is missing, expert opinion can be

dzZa SR (2 RSNAGS GKS Y2al d&RdBexanply ifdpéces O2y a SNID
attribute values for annual fecundity have been categorized as low, medium or high on

the set (<5, 500, >500), estimates for species with no data can still be made. Also,

estimated fecundity of a broadcaspawning fish speciegith unknown fecundity is

still likely to be greater than the high fecundity category (>500). Susceptibility attribute
SadAYlIGSaxy adzOK +Fa GFNIOlAz2y ftABS 6KSy fFyR
experts such as scientific observers. Feedbackakesolders regarding comments

received during the preliminary PSA consultations is considered crucial. The final PSA is
completed by scientists and results are presented to the relevant stakeholder group

(e.g. RAG and/or MAC) before decisions regardingll3analysis are considered. The

stakeholder group may also decide on priorities for analysis at Level 3.

Residual Risk Analysis

There were several limitations due to the seguiantitative nature of a Level 2 PSA
assessment. For example, certain managet@@rangements which mitigate the risks
posed by a fishery, as well as additional information concerning levels of direct
mortality, may not be easily taken into account in assessments. To overcome this,
Residual risk analyses (RRA) are used to congidéranal information, particularly
mitigating effects of management arrangements that were not explicitly included in

the ERAs or introduced after the ERA process commenced. Priority for this process has
typically been focused on those species attribugeldigh risk rating (those likely to be

most at risk from fishing activities). It could in theory be used to also determine if

some species have been incorrectly classified as low risk.

Recently revised Residual risk guidelines have been developed (s&§ bekssist in
making accurate judgments of residual risk consistently across all fisheries. At the
moment, they are applied to species and not applicable to habitats or communities.

These guidelines are not seen as a definitive guide on the determinatti@sidual

risk and it is expected they may not apply in a small number of cases. Care must also
be taken when applying them to ensure residual risk results are appropriate in a
practical sense. There are a number of conditions which underpin the résidka
guidelines and should be understood before the guidelines are applied:

1 All assessments and management measures used within the residual risk
assessment must be implemented prior to the assessment with sufficient data
to demonstrate the effect. Anylanned or proposed measures can be referred
to in the assessment but cannot be used to revise the risk score.

1 When applied, the guidelines generally result in changes to particular
dattribute€ scores for a particular species. Only after all of the guidslimave
been applied to a particular species, should the overall risk category-be re
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calculated. This will ensure consistency, as well as facilitating the application of
multiple guidelines.

1 Unless there is clear and substantiated information to suppoptiypg an
individual guideline, then the attribute and residual risk score should remain
unchanged. All supporting information considered in applying these Guidelines
must be clearly documented and referenced where applicable. This is
consistent with the pecautionary approach applied in ERAs, with residual risk
remaining high unless there is evidence to the contrary ensuring a transparent
process is applied.

The results (including supporting information and justifications) from residual risk
analysesmush S R2O0dzYSY 4GSR Ay awS&aARdzrf wAail wSLE
integrated into the Level 2 risk assessment report). These will be publically available
documents.

SAFE (Sustainability Assessment for Fishing Effects)

The SAFE method developed is sptib two categories: base SAFE (bSAFE) and an
enhanced SAFE (eSAFE). eSAFE has greater data processing requirements and is
recommended to only be used to assess species estimated to be at high risk via the
bSAFE. It is also able to more appropriately magatial availability aspects when
sufficient data are available.

bSAFE

Relative to the PSA approach, the bSAFE approach (Zhou and Griffiths, 2008; Zhou et
al. 2011):

1 is a more quantitative approach (analogous to stock assessment) that is able to
provide dsolute measures of risk by estimating fishing mortality rates relative
to fishing mortality rate reference points (based on life history parameters);

1 requires less productivity data than the PSA;
9 is able to account for cumulative risk and

1 potentially outperforms PSA in several areas, including strength of relationship
to Tier 1 assessment classifications (Zhou et al. 2016).

Like PSA, the bSAFE method is a transparent, relatively rapid and cost effective process
for screening large numbers of speciesrigk, and is far less demanding of data and
much simpler to apply than a typical quantitative stock assessment.

As such it is recommended that bSAJeHIsed as the preferred Level 2 assessment
tool for all fish species and some invertebrates and repliggs some sea snakes) with
sufficient data.

In estimating fishing mortality, bSAFE utilises much of the same information as the
PSA, to estimate:
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1 spatial overlap between species distribution and fishing effort distribution.

1 catchability resulting from th@robability of encountering the gear and size
dependent selectivityand;

1 post-capture mortality.

The fishing mortality is essentially the fraction of overlap between fished area and the
species distribution area within the jurisdiction, adjusted by katslity and post

capture mortality. Uncertainty around the estimated fishing mortality is estimated by
including variances in encounterability, selectivity, survival rate and fishing effort
between years.

The three biological reference points are baseda@imple surplus production model:

1 Fwsy ¢ instantaneous fishing mortality rate that corresponds to the maximum
number of fish in the population that can be killed by fishing in the long term.
The latter is the maximum sustainable fishing mortality (MSMB\v&wm, Similar
to target species MSY

1 Fum¢instantaneous fishing mortality rate that corresponds to the limit
biomass BuwhereBum is a assumed to be half of the biomass that supports a
maximum sustainable fishing mortality (Ovads).

1 Fcrast ¢ minimum unsustainable instantaneous fishing mortality rate that, in
theory, will lead to population extinction in the long term

This methodology produces quantified indicators of performance against fishing
mortality based reference points and as such does allow calibration with other stock
assessment and risk assessment tools that measure fishing mortality. It allows the risk
of overfishing to be determined, via the score relative to the reference line.

Uncertainty (error bars) are related to the variation in the estimation of the scores for
each axis.

It is recommended that species assessed as being potentially at high riskoBEE
are then progressed to analysis by eSAFE which is able to narrow uncertainties around
the risk (but is more time and resource intensive than bSAFE).

Assumptions and issues to be awareacs:

1 comparisons of PSA and SAFE analyses for the samedsshrd species
support the claim that the PSA method generally avoids false negatives but can
result in many false positives. Limited testing of SAFE results against full
jdzF yGAGErGAGS aG201 aaSaavySyida adza3asSad GK
but that both false negatives and false positives can arise
1 SAFE analyses retain some of the key precautionary elements of the PSA
method, including assumptions that fisheries are impacting local stocks (within
the jurisdictional area of the fishery)
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1 although the bSAFE analyses provide direct estimates of uncertainty in both the
exploitation rate and associated reference points, they are less explicit about
uncertainties arising from key assumptions in the method, including spatial
distribution and movement oftscks.

1 The method assumes there would be no local depletion effects from repeat
trawls at the same location (ie: populations rapidly mix between fished and
unfished areas). The fishing mortality will likely be overestimated if this
assumption is not satied (ERA TWG 2015).

1 The method also assumes that the mean fish density does not vary between
fished area and nofished area within their distributional range. Hence, the
level of risk would be ovegstimated for species found primarily in néished
habtat, while risk would be undeestimated for species that prefer fished
habitat (ERA TWG 2015).

The SAFE methodology makes greater assumptions than Tier 1 stock assessments in
coming to its F estimates (due to a lack of the data relative to that usedierd
assessment) and it is not capable of measuring risk of a stock being already overfished
(so the type of risk it measures relates only to overfishing, which may then lead to
future overfished state). The limitations of SAFE with respect to measovergished

risks are the same essentially as for PSA.

eSAFE

Enhanced SAFE (eSAFE) appears, based on calibration with Level 3 assessments, to
provide improved estimates of fishing mortality relative to the base SAFE (bSAFE)
method. The eSAFE requires mopatsally explicit data and takes more analysis time

than bSAFE, and so might only be used to further assess species that were identified as
at high risk using bSAFE (and which have not had further direct management action
taken). The eSAFE enhances theFES/kethod by estimating varying fish density

across their distribution range as well as specasl gearspecific catch efficiency for

each species.

1.1.6 Level 3

This stage of the risk assessment is fgliantitative and relies on kdepth scientific
studieson the units identified as at medium or greater risk in the Level 2. It will be
both time and dataintensive. Individual stakeholders are engaged as required in a
more intensive and directed fashion. Results are presented to the stakeholder group
and feedack incorporated, but live modification is not considered likely.
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1.1.7 Conclusion and final risk assessment report

The conclusion of the stakeholder consultation process will result in a final risk
assessment report for the individual fishery according toERAEF methods. It is
envisaged that the completed assessment will be adopted by the fishery management
group and used by AFMA for a range of management purposes, including to address
the requirements of the EPBC Act as evaluated by Department of the Eim&nd and
Heritage.

1.1.8 Subsequent risk assessment iterations for a fishery

The frequency at which each fishery must revise and update the risk assessment is not
fully prescribed. As new information arises or management changes occur, the risks
can be reevaliated, and documented as before. The fishery management group or
AFMA may take ownership of this process, or scientific consultants may be engaged. In
any case the ERAEF should again be based on the input of the full set of stakeholders
and reviewed by inependent experts familiar with the process.

Fishery reassessments for byproduct and bycatch species under the ERAEF will be
undertaken every five yeater sooner if triggered by rassessment triggers. The five
year timeframe is based on a number ofttars including:

The time it takes to implement risk management measures; for populations to respond
to those measures to a degree detectable by monitoring processes; and to collect
sufficient data to determine the effectiveness of those measures.

1 Alignmentwith other management and accreditation processes.
1 The cost of reassessments.

1 The review period for FMS.

For byproduct and bycatch species, in the periods between scheduled 5 year ERA
review®, AFMA will develop and monitor a set of fishery indicatord @iggers, on an
annual basis, so as to detect any changes (increase or decrease) in the level of risk
posed by the fishery to any species. Where indicators exceed specified trigger levels,
AFMA will investigate the causes and provide opportunity for B#&@ment/advice

during that process. Pending outcomes of that review, and RAG advice, AFMA can if

4Based on a recommendation by the ERA Technical Working Group, September 2015.

5In contrast to key and secondary commercial speciasaged via catch/effort limits under Harvest Strategies, which depending
on species and Harvest Strategy, can basgessed any time between 1 and 5 years.
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necessary, request a species specific or full fisheassessment .@. prior to the
scheduled reassessment dates).

The ERA TWG (September 208 tified five key indicators upon which such triggers
could be based, these being changes in:

1 Gear typeluse

1 Mitigation measures (use or type)
1 Area fished

{ Catch or interaction rate

1 Fishing effort

Where possible, the triggers should look to take into artadditional sources of risk
from interacting norRCommonwealth fisheries. In addition, if a major management
change is planned for a fishery, such as a move from input to output controls, the
fishery will need to be reassessed prior to that managemeange coming into

effect. In considering each indicator and trigger level, the RAG should consider the
following:

1 The data upon which the indicator is based must be sufficiently representative
of actual changes in catch, effort, area, gear or mitigationhods.
Consideration should be given to the level of uncertainty associated with the
data underpinning any prospective indicator.

1 The trigger level chosen should not be overly sensitive to the normat inter
annual variance that is typical of the indicatardindependent of fishing
pressure, assuming such variance is unlikely to relate to a significant change in
the risk posed by the fishery to any or all species.

1 The trigger level should equate to the minimum level of change that the RAG
(by its expert opiion) considers might potentially represent a significant
change in the risk posed by the fishery.

1 The trigger level could represent an absolute change (number/level) in an
indicator or a percentage change in an indicator.

f The RAG should consider whetheit@ SY L2 NI £ ¢ O2y RAGAZ2Y &K?2
the trigger (ie.the trigger is breached 2 years in a row) to further reduce the
likelihood of natural population variance or data errors triggering-a re
assessment unnecessarily.

The final set of indicators andggers will be developed for each fishery by AFMA in
consultation with its fishery RAG (or for fisheries lacking a RAG, the ERA TWG), in
association with the next planned-gssessment (se€able8 in AFMA ERM Guide,
AFMA (2016) A RAG may choose a subset of these indicators and triggers, or include
an additional indicator/trigger(s), based on consideration of the availability and
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reliability of data upon which to base any of the above indicators/triggers, however
justificationof this must be provided.

Research is currently underway to develop specific guidance for RAG to aid in the
selection of appropriate triggers, which will in the meantime be determined using RAG
expert opinion. In the longer term it may be possible tomefindicators and triggers
using the existing PSA and SAFE methods to test which attributes the end risk scores
are most sensitive to (ERA TWG 2015he RAG will record both the final set of
indicators and triggers chosen, and a justification for thasé¢he RAG minutes. Once

the final set of indicators and triggers is determined for a fishery, they will require
implementation within the FMS and a monitoring and review process.

6§ ERA TWG recommendation, September 2015
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2 Resuls

The focus of analysis is the fishery as identified byréisponsible management

authority. The assessment area is defined by the fishery management jurisdiction
within the AFZ. The fishery may also be divided intef@i®ries on the basis of fishing
method and/or spatial coverage. These digheries should belearly identified and
described during the scoping stage. Portions of the scoping and analysis at Level 1 and
beyond, is specific to a particular sfishery. The fishery is a group of people carrying

out certain activities as defined under a managemgiain. Depending on the

jurisdiction, the fishery/subdishery may include any combination of commercial,
recreational, and/or indigenous fishers.

The results presented below are for Small Pelagic Fishietigwater Trawl.

2.1 Stakeholder engagement

Table2.1 Summary Document SD1. Summary of stakeholder involvementSorall Pelagic Fisheky
Midwater Trawl subfishery

FISHERY TYPE OF DATE OF COMPOSITION Ol SUMMARY OF OUTCOME
ERA STAKEHOLDER STAKEHOLDER STAKEHOLDER
REPORT  INTERACTION INTERACTION  GROUP (NAMES
STAGE OR ROLES)
Scoping  Emails, phone calls 8 June;29 July AFMACSPF, Data summaries, observer reports,
& SICA 2016 Data, and clarification of specific management
Environment arrangements
Management
AFMA Meeting 4 -5 August AFMA, ABARES Revisions to methodology
2016 CSIRO fishery  descriptions
consultants
Email/phone November AFMA Revisions/edits to report including
meeting 2016 update of literature of stock status
reports

Advisory meeting 15December  SPF Scientific Minor revisions to explain
2016 Panel meeting  differences in protocol for PS
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2.2

Scoping

The aim in the Scoping stage is to develop a profile of the fidkeng assessed. This
provides information needed to complete Levels 1 and 2 and at stakeholder meetings.
The focus of analysis is the fishery, which may be divided intdisi#xies on the basis

of fishing method and/or spatial coverage. Scoping invadwesteps:

i Step 1 Documenting the general fishery characteristics
i {GSL) v DSYSNIGAY3I adzyAld 2F Fylfearasé
i Step 3 Selection of objectives

i Step 4 Hazard identification

i Step 5 Bibliography
I Step 6 Decision rules to mote Level 1

2.2.1

General Fishery Characteristics (Step 1).

The information used to complete this step may come from the Fishery Management
Plan, Assessment Reports, Bycatch Action Plans, and any other relevant background
documents. The level and range of infation available will vary. Some fisheries/sub
fisheries will have a range of reliable information, whereas others may have limited

information.

Scoping Document S1 General Fishery Characteristics

Fishery Name: Small Pelagic Fislggdidwater Trawl

Dateof assessmentAugust2016
Assessor: C. Bulman (CSIRO)

Table2.2 General fisherycharacteristics

GENERAL FISHERY GEARRISTICS

Fishery
Name

Small PelagiEishery

Subfisheries

Two methods of fishingre allowed purse seine and mid water trawl

Subfisheries

Midwater trawl subfishery

assessed
Start In 1936, CSIRO surveys located large schools of small pelagics along the western edge of the GAB and
date/history | eastern Tasmania. In the 1940s and 1950s purse seining was trialled off NSW and eastern Tasmania. Tk

catch comprised 4 t of jack macke(@rachurus declivistaken near HobartThe Jack Mackerel Fishery evolve
as a purse seine fishery targeting surface schools of jack mackerel off eastern Tasmania. The fishery pe
the 1990s but soon after, the surface schools of jack mackerel disappered) variable oceanographic
conditions affecting their major preyyctiphanes australjsand the fish remained close to the bottom. This
prompted development and expansion of the fishery into other fishing methods and conseqkewntly
commerciakpeciesand i.e.midwater trawling and redbait.
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The Midwater Trawl sufishery of the SPF commenced in 2001/2002 when the first significant catches of

redbait (Emmelichthys nitidysvere taken off eastern Tasmania. In 2002, two midwater trawling licences w
granted and by 2003 and 2004 midwater trawling took the vast majority (>90%) of the SPF total annual ¢
Most of the catch was redbaéndsold whole to feed farmedluefintuna in Port Lincoln.

With most of the market for the fishery in Port Lincolnette was a clear potential for the fishery to expand in
other areas, particularly the GAB and areas closer to the market than Tasmania. Therefore, in 2001, the
board preemptively developed a Management Policy for remaining areas within the SRicfiizal
boundary. Under the new management policy framework, AFMA restructured management of most zone
the fishery in 2004. Increased interest, particularly from foreign factory vessels, caused management to i
investment warning and a freezengermits followed.

In 2005, AFMA established the Small Pelagic Fishery Management Advisory Committee (SPFMAC) and
iKS RS@OSt2LISyd 2F | &Gl Gdzi2NeE YFylF3asSySyd LX Iy
allocation process of statary fishing rights under the Small Pelagic Fishery Management Plan (SPFMP)
was yet to be implemented.

In 2008, the SPF Harvest Strategy was formulated. It has been reviewed and revised in 2015 such that g
reference point of 0.2B0 and a target 0.5B0 has been adopted (AFMA 2015). The exploitation rates have
been altered to reflect stockpecific exploitation rates and limit the time species can stay at tier 2.

In 2009, the Small Pelagic Fishery Management Plan 2009 was implementedcadbeen amended
(Australian Fisheries Managent Authority 2014b) A Bycatch and Discarding Work Plan was also develop
and has been regularly reviewed and revigadstralian Fisheries Management Authority 2014dnder the
SPFMP, stoelbased management replaced the previous zonation of the fishery with the fishery divided int
twosubk NBFa SFad FyR gSad 2F f 2y 3A G dzRodhalomgdhe east Qodgbto
fFrGAGdzZRS HncHpQpné{ G2 | OOareads RricamPasded/activitizs autNdrided H
Informally Managed Fishery permits. However, activity in the midwater fishery declined, the cause of wh
being attrbuted to loss of processing plants in Eden, difficulty in finding fish aggregations, and the time fg
SFRs to take affe(Expet Panel on a Declared Fishing Activity 2014)

On 1 May 2012, AFMA implemented a quota management regime in the SPF. Later that year, a joint ver]
factory freezer trawler was formally nominated to fish in the SPF. However, in November, the Environme
Minister declared a ban on fishing activities of vessels over 130 m and >2000 t storage capacity for two
while an Expert Panel was established to assess the pateffects of such a vessel.

Since then the activity remained low until the recemtry of a smaller factory freezer trawler in April 2014.
This vessel remadithe only vessel fishing in the midwater fishery and is subject to certain licence conditio
Oneof those conditionsasprescribed in thé/essel managemerian (VMP)is theapplication of regional
catch limits thatare designedo distribute effort across the fishergollect representative data on target
speciesandminimisethe potential for local depletion effects. They are reviewed annually and would likely
apply to any ther vessel entering the fishery.

Integral in \ésselManagementPlansare conditions to manage interactions witinotected species which is a
major issue for the midwater fishery. In the early years, relatively small numbers of Australian furseals an
dolphins were captured. In response, mitigation options for marine mammal were explored and remain g
ongoing area of research. An increase in interactions with Australian fur seals, common dolphins and
albatrosses occurred with the commencement of the fagtiveezer trawler working in the new areas of fishe
but mitigation measures were trialled and have been successful in preventing further interactions. These
now defined in the vessel management plans (VMP)(Augstralian Fisheries Management Authority 2016)

As at October 2015, the Small Pelagic Fishery was accreditea the EPBC Act 1999 for Part 13 of the Act
(http://www.environment.gov.au/system/files/pages/41b182ebfc-48b292a1-8a21f729f337/files/small
pelagicfisherypart13-2015.pd) subject to conditions that effective mitigation approaches and devices are
place to minimise interactions with seals, dolphins and birds and that an observer is deployed on rew mi
water trawls for first 10 trips with additional coveragr monitoring as appropriate.

Geographic
extent of
fishery

The Small Pelagic Fishery operates in waters offshore of southern Queensland around southern Australi
Lancelin, Western Australia, inding around Tasmania. The fishery is divided into tweanalas (east and weg
2F fLGAGAdZRS mMncconQo®
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Regionsor
Zones within
the fishery

The SPF is divided into two major zones based on a review of knowledge of stock si{Buatoman et al. 2008)
Eastern and Western stdreas (see previous section).

Further management of catches was implementibugh regional catch limits (as set out in the VNGP)
enable a spread of data collection throughout the fishangl to minimizethe riskof localised depletion. These
management areas are only conditional to the vessel currently operating and are reviewed annually but
potentially they could be applied to other vessels enteringfibkery(pers. comm. Ms S. WeekesyMA 16
June 2016).

The regional catch management grid allocates TAC proportionally into grid squares of one degree within
management suzones within the two suareas.
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Fishing

Fishing occurs throughout the whole year; fishing seasoray-8D April.

season

Key The main species targetted by midwater trawl currently are common jack macKeaehurus declivisand
commercial | redbait Emmelichthys nitidys These species may form mixed schools with other mackerel spgesiagian
species and | mackerel Trachurus murphyiand blue mackereBcomber australasicus

stock status

ABARES has assessed all stocks as being sustéiretidesonet al. 2016). Flood et al. (20143ssessed both
common jack mackerel stocks across all reléyanisdictions as sustainable.

A DEPM survey of the entire spawning area of blue mackerel off eastern Australia in 2014 suggested a |
spawning biomass although improved estimates of adult biological parameters are needed to enhance
assessmentéSmall Pelagic Fishery Scientific Panel 2015)

The 2014 DEPMKiomass estimates of jack mackerel off eastern Australia are consisignthese from earlier
studies(Wardet al.2015b) There are no spawning biomass estimates for the western stock therefore TAC
set at a precautionary levélyle et al. 2014)

Stock assessments for redbait in the southeastern region were last made in 2005 an@N2baéet al. 2008a;
Neira and Lyl2011) but low catches since. There have been no biomass estimates in the southwestern r
therefore the stock size estimate is uncert@ioore and Mazur 2015)

Bait Not applicabletrawl fishery.

Collection

and usage

Current There are currently 33 entities holding quota SFRs in the fishery. Only one midraatevessel is active.
entitlements

Current and
recent TACs,
quota trends
by method

Annual TACdor the SPRtonnes)for past 5 fishing seasons and current seas&=s eastern sub
area. W= western sufarea.*not targetted by midwater trawl @ no TAC

201112 201213 201314 201415 201516 201617
Jack mackerel E 4600 10100 9800 10230 18670 18670
Jack mackerel W 5000 5000 5000 5000 3600 3600
Redbait E 8600 6900 5000 5000 3310 3310
Redbait W 5000 5000 5000 5000 2880 2880
Blue mackerel E 2500 2600 2700 2660 2630 2630
Blue mackerel W 4200 6500 6500 6500 6200 6200
Australian sardine E* 400 200 270 1880 1880 1880
Yellowtail scad@ 200 - - - - -

Source: AFMA (2018YJoore and Mazur (2015); Moore and Skirtun (2013)

Current and
recent
fishery effort
trends by
method

Annualestimates of midwater trawl effort levels in the SPFor past 5 fishing seasons

YEAR EAST EAST WEST WEST
HOURS SHOTS HOURS SHOTS
201112 0 0 0 0
201213 0 0 0 0
201314 0 0 0 0
201415 31 14 19 11
201516 638 185 472 131

Source: AFMA data 2016
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Spatial Distribution of Effort since 2 April 2018B Activity off northern NSW is purse seine.
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Catch grids (andssociated regional catch limits) currently only apply to the Geelong Star through the Ves
Management Plan but would be reconsidered if another-mater trawl vessel was to enter the fishery. Grid
G117 (northeramost active grid on NSW coast) is farge seine only not MWT. There has been no MWT
activity in this grid, and there has been no purse seine activity outside this grid.

Current and
recent
fishery catch
trends by
method

Annualestimates of catches (tonnes) in the SPF by midwater trdet past 5 fishing seasons

201112 201213 201314 201415 201516
Jack mackerelE 0 0 0 311.018 631.6081
Jack mackerelW 0 0 0 634.330
Redbait E 0 0 0 2.058 216.580
Redbait W 0 0 0 1156.706
Blue mackerel E 0 0 0 202.566 2021.543
Blue mackereWW 0 0 0 979.433

Source: AFMA data 2016.

Since 2011 there has been little activity in the SPF (including the purse seine) until the entry of the factor|
freezer trawler at the end of the 2014 fishing yg&oore and Mazur 2015)
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Spatial distribution of catches since 2 Ap2015.

Australian Government
3" Australion Fisheries Management Authority
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Catch grids (and associated regional catch limits) currently only apply to the Geelong Star through the Vg
Management Plan but would be reconsidered if another-mater trawl vessel was to enter the fishery. Grid
G117 (northen-most active grid on NSW coast) is for purse seine only not MWT. There has been no MW
activity in this grid, and there has been no purse seine activity outside this grid.

Current and
recent value

The last gross value of production (G\fPthe SPF was estimated to be Srillion in 200208 (204¢15
dollars) 65% lower than in 20§66 ($3.6 million) due to a rapid decline in prices and production. Since the

Fishing gear
and methods

of fishery ($) | GVP has been confidential (<5 boafBattersonet al.2016) The net economic returns in 2007/8 were
considered to be loycurrent rates are uncertain due to lack of informatigrattersonet al. 2016)

Relationship | Historically, small pelagic species have been taken in significant quantities within both Commonwealth al

with other adjacent statemanaged waters, and in small quantities in the trawl sectors of the Southern and Eastern

fisheries Scalefish and Shark Fishery, the Eastern aadaBillfish Fishery, the Western Tuna and Billfish Fishery (cay

for bait) and the New South Wales Ocean Hauling Fighopre and Mazur 2015Estimates of take from the
recreational and Indigenous sectors are made from a national survey but not as reliable as those for com
sectors.

Almost all stocks are mijlarisdictional and are managed jointly by the Australian and relevant state
governments except for the western stock of Australian sardine which is managed by South Australia as
South Australian Sardine Fishery (SASF). The eastern stock of Austna@liage is cananaged by the
Australian, New South Wales, Victorian and Tasmanian governrtidotse and Mazur 2015)

Fishing gear

Midwater net configurationganvary greatlybut in general mesh size is large in the front of the netften up
to 20-30 m- andprogressively declines wardsthe codend One example of a net proposed for use in the SH
had a horizontal opening of 80 m and and vertical opening of 35 m (Expert Panel@btgarable to those
used in other Commonwealth midwater fishermsch asised forblue grenadier

Fisting method
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Midwater trawling involves towing a net behind a boat to catch fish. The net is connected to the boat by t
warp wires and the opening to the net is spread using two large boards known as otter boards. The net ig
off the bottom in depthdrom just off the bottom to near the surface. Midwater trawl nets are usually shape
like a cone or a funnel with a wide opening to catch fish and a narrow end called a codend where fish areg
collected (http://www.afma.gov.au/portfoliatem/trawling/).Geneally, acoustic technology in the form of ne
monitors is used to provide fishers information on position of the net in the water column, the opening/sp
of the net and the volume of fish entering the net. Modern factory freezer vessels pump the aatclhie

codend to storage tanks on the vessel for processing. During the pumping operation the bag and coden
trawl net are fully submerged to a depth of around 50 m which avoids attraction of birds to the floating co

Australian Government

S

Midwater Trawl

Australian Fisheries Management Authority

v

Sourcehttp://www.afma.gov.au/portfolic-item/trawling/

Fishing gear | Minimum codend mesh size is &m.

restrictions

Selectivity of | Midwater trawls target midwater fish agggations identified from echo sounders. Catches are usually almo
gear and exclusively thé&ey commerciaspecies but sometimes mixed with otHegy commerciaspecies and bycatch
fishing species.

methods

Spatial gear | The gear is generally set over the shelf and atbiegedge of the shelf where schools of fish are detected by
zone set acoustic sounder or sonar.

Depth range
gear set

The depth range of midvater trawling in the SPF is generally between 100 and 300 metregters up t370
meters deep.

How gear set

The geais set in the water column. Potentially the gear can come into contact with the bottom but this do|
not occur frequently thus minimal interaction witldlemersal habitats and species
(http://www.afma.gov.au/wp-content/uploads/2016/06/ATIA-SEMA&5-meetingminutes.pdf accessed 23
June 2016).

Area of gear
impact per
set or shot

Midwater nets usually only impact the actuahter columnandrarelycontacsthe seabed
(http://www.afma.gov.au/portfolioitem/trawling/ ).
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Capacity of | The largest shot recorded in logbhook oeds during the past 5 years was 120 t. The average size of catcheg
gear species) was 2#in the west and 48 t in the east (AFMA data 2016).

Effort per _— .

annum all Description effort per annum of all boats in fishery by shots or sets and hooks,alidooats

boats

YEAR EAST EAST WEST WEST
HOURS SHOTS HOURS SHOTS
201112 0 0 0 0
201213 0 0 0 0
201314 0 0 0 0
201415 31 14 19 11
201516 638 185 472 131
201617 na na na na

Source: AFMA data 2016

Lost gear and
ghost fishing

Commercial
species
issues

Issues

The gear is designddr midwateruse, and thusnaggingn the bottomresults in damage to the gear
Potentially the gear could be snagged when trialling new or unfamiliar gear. The gear is expensive and
economics provide an incentive to prevent gear losst@angcover lost gea

Uncertainty of stock structure

Jack mackerel the most weltknownspeciesan old study of eastern stock found a Wahlund effect that
indicates potentially genetically distinct spawning populations. Less is knolmeofackerel stock structure
and ndahing aboutredbaitstock structureg(Expert Panel on a Declared Fishing Activity 2014; Moore and Ma
2015)

Population/stock estimates

The western stocks of jack mackerel, blue mackerel, and all redbait stocks hahedneicent biomass
assessments but fishing effort has been so low as to present little risk of overfishing. Lack of time series
biomass surveys from which to derive abundance indices makes monitoring and assessment these pote
highly variable stdcs difficult.

Eastern redbait stocks were assessed by DEPM surv2g95 and 2006\eira et al. 2008lthoughcatches
have been lowsince that period No surveys for western stock of redbait have been condubtedhe status of
this stock is considered not overfish@attersoret al. 2016)

Eastern blue mackerel stocks were assessed by DER#Eysfrthe spawning area of in 20(Wardet al.
2015a) Results suggested a large spawning biomass although improved estimates of adult biological
parameters are still neede@Gmall Pelagic Fishery Scientific Panel 202&ijches have beebout 15% of
recommended Biologic&atch (RB(Pattersoret al. 2016).

Eastern jack mackerel stocks were assé$seDEPM in 201@Vardet al.2015b)and found to be consistent
with previous DEPMs. There have been no DEPMs for western stock therefore precautionary TAC$Late g
et al. 2014)Catches have been very small proportion of RBC in eitheasea(Department of Environment
2015; Moore and Mazur 2015; Pattersehal.2016)

Eastern Australian sardirstockswere assessed by DEPM in 2Q@ardet al. 2015a; Warcet al. 2015b)
Sardneis not considered &ey commerciaspecies by the midwater trawl method however catches from this
area and from Victorian, Tasmanian and New South Wales waters are deducted from the TAC. The west
stock is cemanaged by South and Western Australiag @o catches are permitted to be retained under a
Commonwealth licencAustalian Fisheries Management Authority 201BYycatch trigger limits of 100 tonne
per jurisdiction apply after which the waters to 130m will be closed for the duration of the season.

Byproduct
and bycatch
issues and
interactions

Since 2014, silver wareh@eriolella punctatarubyfishPlagiogeneion rubiginosunatchetPterygotrigla
polyommata frigate mackerehuxis thazard D 2 dzf Ri6iGtodaius dabldRAustralian bonitBarda
australis hapukuPolyprion oxygeneioblue grenadierMacruronus novaezelandiagere the byproduct
species Theycontributed0.32% ofthe retained catch an®.31% ofthe total caught(retained and discarded)
Silver warehou was themostretained byproduct speciesthough only contributed t®.2% of tte retained
catch (AFMA logbook data 2016)
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The discardedatch wasl.6 % oftotal caught (i.e. retained and discarded)t comprised73% key commercial
species (due to loss, downgrading) and 5% were byproduct species. The remadbimgeB2the bycatch
species predominanthpustralian sardinevhich is not a commercial species in the midwater trawl-Esiery:.
Protected species comprised 0.003%aial caught(retained and discarded).

Silver warehou is managed in the SESSF at Tier 1 (forl80debsorr2329 ) (Georgesoret al. 2015) The
current catches have been trending well below the RBCs for past few years and there appears to have b
nine-year run of lowethan average recruitment (SlopeRAG Meeting November 2@815. Grenadier is also
managed as Tier 1 in the SESH0DO0t in 201415 (Georgesoret al.2015) & 8796 in #1516 (AFMA 2016:
http://www.afma.gov.au/portfolio-item/blue-grenadier/ About 20% ofhe RBC was caught in 2015 season.

Protected
species
issues and
interactions

Two reports bytie Expert Panel on a Declared Commercial Fishing Activity found that 241 species of
threatened, endangered or protected species occur throughout the SPF but relatively few interact with fig
(Expert Panel on a Declared Fishing Activity 2014; 2@1&yiously, only a few interactions were recorded wi
Australian furseals, common dolphin but recent increased fishing effort in the SPF resulted in more repor
interactions(Australian furseals, common dolphin and albatross) (AFMA logbook data 2016). Mitigation
measures prescribed by théesseManagementlan (VMP)were immediately implemented. These measure
included prohibition of night fishing, additional electronic moning, 6 month bans in the event of further
mortalities of dolphinsThe VMPhow prescribed i NA 33 SNE f AYAGa 2F Y2NI I ¢
area closures and nesetting protocols, codes of practice, and physical mitigation measures syzhgers,
seal excludrsandbird bafflers

Protected species have been landed as bycatch in this fisghéng period 201€2016: migratory: shortfin mako
and conservation dependent species: southern bluefin tuna, blue warehou, eastern gefAfai\ 2Q6). The
shortfin mako, longfin makand porbeagle were listed as a migratory species under Part 13 of the EPBC 4
29 January 2010{tps://www.legislation.gov.au/Details/F2010L0003®llowing the inclusion of the species i
Appendix Il of the Convention of Migratory Species (an international agreement to which Australia is a
signatory). Interactions with the species and life status of discards must be recorded. There is a mandatg
requirement that live individuals are released unharmed and commercial fishers can only retain individua
are captured deadn(tp://www.environment.gov.au/biodiversity/threatened/species/pubs/7907Bting
advice.pdf).

Habitat
issues and
interactions

None identifiedin previous ERAEF assessmdte gear is designed to fish in the water column. In a rare ev|
that the gear does come into contawith the bottom, the impact on benthic habitats is likely to be minimal
compared to demersal trawling. The Department of Environment in their recent assessment of the SPF
(Department of Environment 201%)und the methods usd in the SPF mitigated any concerns of physical
habitat modification from fishing impacts raised by Marine Bioregional Plan for the Temperate East Marin
Region 2012 and the Marine Bioregional Plan for the Seugtst Marine Region 2012.

Community
issuesand
interactions

Small pelagic fish are a key functional link between the planktonic trophic levels and the higher predatorg
as SBT, marine mammals and seabirds in the southern marine ecosystem. The shared nature of this res|
ecological imparnce within the broader marine environment, and its trophic importance in supporting oth
more valuable fisheries, make the species of the SPF a valuable component of Australia's marine ecosys
needed further examination. The expansion of the dish in the mid2000s, resulted in several FRD@ded

studies on the SPF, including the role of the SPF fishes in the ecogistienan et al. 2011)This study used
ecosystem models in the eastern (EBS EwE) and the western (GAB EwE) subareas to investigate the dy
SPEfocussed foodwebs. These egstem models are based on dietary matrices that incorporate all current
knowledge of the species diets and congently, trophic relationships.

Further ecosystem modelling was undertaken in a study commissioned by the Marine Stewardship Coun
investigate the ecosystem effects of harvesting low trophic level species including jack mackerel, sardine
redbait, using the EBS and the ATLAMNEISodel{Smith et al. 2011)Atlantis was also used to model
scenarios with regard to biomass estimates of jack mackerel in the easterr{aten 2013pand revisions to
the SPF Haest StrategySmithetal. 2018) ! L2y (KS y2YAylF{iA2y 2F | a4
and the subsequent public furore, the Minister for Environment declared an interim ban while a panel wa:
established to investigate the potentiatesystem effects of vessel fishing activity. The Panel reviewed and
summarised all existing ecosystem modelling for the (ERpertPanel on a Declared Fishing Activity 2014)
Ecosystem and management strategy evaluation modelling studies suggested that the-speciés
exploitation rates in the SPF are unlikely to cause adverse impacts on the ecof@samini et al. 2010;
Johnson et al. 2010; Smith et al. 2011; Smith et al. 28#5)ugh centradplaced foragers such as the fur seals
and some seabirds that breed onshore angroximity to fishing grounds might be potentially at risk at critic
times. Until 2014 there has been little activity in the SPF and catches have been low presenting little risk
these species but the current VMP partially addresses this issueghritie RegionlaCatch limits and
allocations.
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The Department of Environment in their recent assessment of the[3&fartment of Environment 2015)
found the active management of the SPF mitigated any concerns raised by fishing impacts on the key ec
features in the area of the Small Pelagic Fishery identified by Marine BioreBiandior the Temperate East
Marine Region 2012 and the Marine Bioregional Plan for the Seett Marine Region 2012.

Discarding

Management
Objectives

Management: planned and those implemented

There is little discarding of tHeey commerciaspecies but bycatch species may be discar&ades of
discarding are <1.35%verall (AFMA data 201@)iscarding of bycaught species is prohibited while the gear
in the water (VMP Geelong Star 2016).

¢KS YIylF3aSYSyid 2o 2SKandgéniearlafakbhy sameas thedashefies Management
Act 1991

(1) The following objectives must be pursued by the Minister in the administration of this Act and by AF)
the performance of its functions:

(a) implementing efficient and cosgffective fisheries management on behalf of the
Commonwealth; and

(b) ensuring that the exploitation of fisheries resources and the carrying on of any related acti
are conducted in a manner consistent with the principles of @giohlly sustainable development (which
include the exercise of the precautionary principle), in particular the need to have regard to the impact of
fishing activities on nottarget species and the long term sustainability of the marine environment; and

(c) maximizing the net economic returns to the Australian community from the management o
Australian fisheries; and

(dSyadaNRy3 | O02dzyGloAtAGe G2 GKS FTAAKAYI A
management of fisheries resources; and

(e) achieving government targets in relation to the recovery of the costs of AFMA.

(2) In addition to the objectives mentioned in subsectid), or in sectiory8 of this Act, the Mirsiter,
AFMA and Joint Authorities are to have regard to the objectives of:

(a) ensuring, through proper conservation and management measures, that the living resourc
the AFZ are not endangered by oxexploitation; and
(b) achieving the optimum utilization of the living resources of the AFZ; and
(c) ensuring that conservation and management measures in the AFZ and the high seas imple
1 dzZa NI £ Al Qa 206f A3 (A 2 pisithatdgaRvBtiNdstistockS &y | G A2y £ | 3
(d) to the extent that Australia has obligations:
(i) under international law; or

(ii) under the Compliance Agreement or any other intgional agreement; in relation to
fishing activities by Australigitagged boats on the high seas that are additional to the obligations referred
paragraph(c) ensuring that Australia implements those firsientioned obligations; but must ensure, fas as
practicable, that measures adopted in pursuit of those objectives must not be inconsistent with the
preservation, conservation and protection of all species of whales.

Fishery
management
plan

Small Pelagic Fishery Management Plan 2009 was amen@®&d 4 and is still currerfAustralian Fishéss
Management Authority 2014b)

It outlines the management requirements and procedures for the fishery including:
1  specific ecosystem requirements

TAC

right to fish in the fishery

availability of SFRs

transfer and lease of SFRs

= =4 =4 -4 -4

obligations applying to holders of SFRs
1 directions not to engage in fishing.

In addition, the revised Small Pelagic Harvest Strategy 2008 (SREEt&)lian Fisheries Management
Authority 2015)escribes arrangements for harvesting target species and some byproduct species in line
the Commonwealth Fisheries Harvest Strategy Policy and Guidelines 2007. The objective of the HS is th
sustainable and profitable utilization of the Small Pel&igbhery in perpetuity through the implementation of
harvest strategy that maintains key commercial stocks at ecologically sustainable levels and, within this ¢
maximizes the net economic returns to the Australian community (see Enabling Proimedsether details).
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Input Operators are required to hold Commonwealth trawl entittements SFRs when midwater trawling for smal
controls pelagics in the area of other Commonwealth trawl fisheries.
Vessels >130 mre not permitted in theAustralian Fislnig Zone
Output . .
controls TAC for key commercial species
201112 201213 201314 201415 201516 201617
Jack mackerel E 4600 10100 9800 10230 18670 18670
Jack mackerel W 5000 5000 5000 5000 3600 3600
Redbait E 8600 6900 5000 5000 3310 3310
Redbait W 5000 5000 5000 5000 2880 2880
Blue mackerel E 2500 2600 2700 2660 2630 2630
Blue mackerel W 4200 6500 6500 6500 6200 6200
Australian sardine E 400 200 270 1880 1880 1880
Technical Mesh size in coénd is restricted to not less than 30 mm.
measures p— Areas Closed to Midwater Trawl IN: 66,134
B Indicative Map
Queensland
South Australia
New South
Until May 2016, all spatial colures that applied to the SESSF midwater trawl fishery dypdiefdultto the SPF
as a consequence of the requirement for SPF operators to also hold a SESSF cqseessiapbove.
Subsequentlya review of the clos@sfound thatthe majority of the closuresot relevant to this sublishery
given the depth and nature of species targeted being different to those in the SESSF, and subsequently
number of these closures were removed. The closures that remain includsustealiansealion closures,
Coopong dolphin closure in the Western sabbeaandthe Derwent Hunter Seamount closua# (implemented
via theVMB.
Additional restrictions were also applied: trawling was not permitted during hours of darkness nor for si
months in any management zoned in which there were a fatal interactions with dolphins (SPF (Closures)
Direction No. 1 2015) he night time fishing ban was subsequently removed.
Obligations with regard toeporti KS  OF LJGdzNBE 2F | F NNAa2yQa R23IFAAK
and evidence of benthic impacépplybut these have so far never occurred.
Regulations | The Fisheries Management Regulations 1992 prescribes detail on the management arrangemplemeinted

in Commonwealth fisheries. Specifically they cover; bans on vessels over 130 m, administration of and s
conditions for fishing concessions including VMS operation, carrying observers, processing fish, marine
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environment impacts, paymentsd fees, registers and administration and allocation of statutory fishing rig
(SFRs), discarding offal at sea (not attributed to this fishery). Additional regulations were introduced rega
navigation in closureg\dditional rules are contained inéhlManagement Plan and SFR conditions.

Under the EPBC Act 1999, interactions with a protected species must be reported within seven days of t
incident occurring to the Department of Environment. A Memorandum of Understanding between AFMA
the Departmet for the Reporting of Fisheries Interactions with Protected Species (Reporting MOU) strea
those reporting requirements (DoE 2015). AFMA reports its protected species interactions to the Departn
on a quarterly basis.

Amendments to the Internatidnt  al NAGAYS hNBFyAal A2y Q& LyGSNYyI
Pollution from Ships (MARPOL) Annex V which came into force on 1 January 2013 prohibit the dischargg
garbage, from all ships, into the sea (except as provided otherwise, spdeific circumstancesgarbagdsall
kinds of food wastes, domestic wastes and operational wastes, all plastics, cargos residues, incinerator g
cooking oil, fishing gear, and animal carcasses generated during the normal operation of the skadplard |
be disposed of continuously or periodically except those substances which are defined or listed in other
Anmnexes to the present Convention but not fish as a results of fishing or aquaculture activities.
https://www.amsa.gov.au/environment/regulations/garbageanagemeniplans/sample.asgFishing gear is
AyOf dzRSR Ay (KS RSFAYyAGAZY 2F WIFNDBIFIASQ F2NI (K
http://www.environment.gov.au/system/files/resources/d9456958b9401091b4-914efcdbae2f/files/tap
review-marine-debris.pdf Vessels of over 100 gross tayge or which carries over 15 persons must have a
Garbage Management Plan. Compliance by fishing vesgblshe requirements of MARPOL Annex V and
domestic marine pollution legislation on Commonwedlttensed Australian fishing boats is monitored thrbu
the observer program (AFMA). Almost 100% compliance has been observed amongst domestic vessels
20aSNIBSNBE NB 2y 02FNR 6W2ySaz mddno odzi GKAaA
representative. Fishers are encouraged to recosslof gear in vessel logbooks, however it is only compuls
for vessels operating in the Southern Ocean under the management of the Convention for the Conservat
Antarctic Marine Living Resources (CCAMLR).
http://www.environment.gov.au/system/files/resources/d9456958b93401091b4
914efcdbae2f/files/marinedebrisbackgroundpaper.pdf

Initiatives SPF Management Arrangements Booklet 20T&locuments all regulations. The SPF Bycatch and Discardi
and Workplans 2014L6 documents mandatory measures to minimize the risk of interactions with seabirds, se:
strategies and dolphins. An AFMapproved Vessélanagement Plan (VMP) is required for any vessel operating in thg
SPF midwater trawl sufishery. The current VMP documents and specifies mandatory mitigation measure
operational procedures currently applicable, and includes:
1 not discharging biologi¢anaterial into the water while fishing gear is in the water
1 clean net of stickers
1 quick deployment and retrieval of gear
1 use of marine mammal excluder devices
1 use of net bindings
1 deployment if least one type of physical mitigation measure over each ttaad warp and both types for
the net sonde cable
1 absence of dolphins when setting gear
1 observance of regional catch limits
1 observance of spatial exclusions
1 observer coverage for ten trips or first 12 months,
1 e-monitoring systems,
1 mandatory notification dprotected species interactions as prescribed.
The Management Arrangements and PMarereviewed annually to allow for improvement. Bycatch and
Discarding Workplans are reviewed every 6 months with a full assessment of the overall effectiveness of]
workplan actions in addressing the associated bycatch risks or discard reduction at 24 months.
Enabling Monitoring
processes The SPmanagement arrangement bookletquiresthat observer coverage target of at least 20% of effort in

the midwater trawl fishery. For new boats entering the fishery or existing boats moving into significantly n
areas, observer coverage must be at least the first 10 trips. The cueesibnof the VMP requires that:

9 an AFMA observer is on board at all times.
1 an AFMA approved-monitoring system is operating during all fishing activity.
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1 all interactions with listed and protected species are recorded A@gs or in the daily fishing log and
submitted to AFMA with the relevant fishing log sheets.

1 all interactions with protected species are reported to AFMA within 24 hours.

Assessment

Two DEPM surveys have been conducted during the past 5 years to establish spawning biomass in east
stocks of jak mackerel, blue mackerel and sardine but not of redbait. The last DEPM survey for redbait w

2005. The recent surveys have provided estimates of spawning biomass consistent with those conducte
earlier, and are the basis for the annual assessment ai@isetting processnder the SPF HS (see below).

Summary ofier framework from the current SPF Harvest Stratéiystralian Fisheries Management Authorit
2015)

The SPF HS applies to each zortbefishery and is used to develop advice on Recommended Biological
Catches (RBCs) and Total Allowable Catches (TACs) for each quota species. RBCs derived from the SP
to fish stocks throughout their range and to mortality resulting from all §yp&fishing. There is also capacity
establish finer scale spatial management within zones on the basis of new information about stock struct
practicalities of stock assessment. The current HS applies to:

1 Jack mackerels (Trachurus declivis, anahdrphyi,)

1 Blue mackerel (Scomber australasicus)
1 Redbait (Emmelichthys nitidus)
1 Australian sardine (Sardinops sagax) in Commsaith waters adjacent to NSW.

An Annual Fishery Assessment is required for the RBC setting processes under Tier hdTTéer22d
Atlantis. It covers the previous financial year (i.e. 1 July to 30 June). Progressive information available frg
season to date, if available, may also be considered. The Annual Fishery Assessment must include:

1 length frequency and otolit information from catches for each stock fished.
1 catch and effort data as well as annual information on the age structure of catch
1 spatial and temporal patterns of effort/catch, and

1 shouldaim to determine the likelihood of localised depletion or change in the size/age structure of the g
that cannot be adequately explained by reasons other than a decline in abundance.

Adequate sampling of catches for size/age data is required forgheiass/zone to remain at the Tier 1, Tier 2
level.

The tiered HS framework includes four tier levels with different information needs and harvest control rulg

w ¢ASNI mZ oF&SR 2y | ljdzydAadlriAagsS ai201 FaasSaa
certainty in RBC setting and allows the highest potential harvest rate
w ¢CASNIH LINBGARSE I YSRAdzY f S@St edentlardalbvisi b\Bey

potential harvest rate

w ¢ A &NWianti® p@ovides a lower levels of assessment based on an Annual Fishery Assessment and
- SPF modelling

w ¢CASNI o Aa GKS t2pSaid tS@St 27T ofoiher Sisnav¥Sayeinot mef. R
NBThe SPF HS is currently in review.

Tier 1 maximum exploitation rates

SPECIES WESTERN ZONE EASTERN ZONE MAXIMUM TIME AT TIER
WITHOUT A DEPM

Australian sardine N/A 20% 5 seasons

Blue mackerel 15% 15% 5 seasons

Jack mackerels 12% 12% 5 seasons

Redbait 10% 10% 5 seasons

SourceAustralian Fisheries Management Authority (2015)
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