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Executive summary

¢KS 4902f23A0Ftf wAal !'aasSaavySyid F2NI 9FFSOI
Marine and Atmospheric Research and the Australian Fisheries Manag&midatrity

(Hobday et al. 2007, 20118)his assessment of the ecological impacts of3bathern and
Eastern Scalefish and Shark (SES&Rmonwealth Trawbector CT$Danish seinsubfishery
was undertaken using the ERAEF method version@tB some dditional modifications
currently in final stages of development with AFRstralian Fisheries Management
Authority 2017) ThisrevisedERAEF provides a hierarchical framework for a comprehensive
assessment of the ecological risks arising from fishiith, mpacts assessed against fivew
ecological componentskey commercial and secondary commersiaécies; byproduct and
bycatch speciegqrotected species; habitats; and (ecological) communi{lERM GuideAFMA,
2017).

ERAEF proceeds through fourgsa of analysis: scoping; an expert judgembased Level 1
analysis (SICAScale Intensity Consequence Analysis); an empirically based Level 2 analysis
(PSA; Productivity Susceptibility Analysis); anthadetbased Level 3 analysis. This

hierarchical aproach provides a co#fficient way of screening hazards, with increasing time
and attention paid only to those hazards that are not eliminated at lower levels in the analysis.
Risk management responses may be identified at any level in the analysis.

Appication of the ERAEF methods to a fisheyresentsa set of screening or prioritization

steps that work towards a full quantitative ecological risk assessment. At the start of the
process, all components are assumed to be at risk. Each step, or latealjgdly screens out
issues that are of low concern. The Scoping stage screens out activities that do not occur in the
specificfishery. Level 1 screens out activities that are judged to have low impact, and
potentially screens out componentgth all lov impact scoresLevel 2 is a screening or
prioritization process for individual speciésgbitats,and communities at risk from direct

impacts of fishingusing either PSA or SAFEe Level 2 methods do not provide absolute
measures of risknstead,they combine information on productivity and exposure to fishing to
assess potential rigkthe term used at Level 2 is risk. Because of the precautionary approach
to uncertainty, therewill be more false positives than false negatives at Level 2, and the list of
hightrisk 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 requirerfimtestigation.
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 using Leveeouds, which do assess absolute
levels of risk.

This2012-2016 assessment of thEESSEommonwealth Trawlegtor CT$ Danish seinsub-
fisheryconsists othe following:

1 Scoping

1 Level 1 results for all component

1 Level 2 results for oneomponent

1 Residual risk analysis foighrisk PSA anéxtreme andor highriskbSAFE species

Ecological Risk Assessment for the Effects of Fighivig
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FisherySummary
Gear: Danish Seine

Area: Commonwealth Trawbector of theSouthern and Eastern Scalefish
and Shark Fishergouth from Barrenjoey Point, NSW, along the
southeasternAustralian coast, including Tasmania, and west to Cape
Jervis in South Australia

Depth range: 1-1216 m; mean: 54.9 m; median: 52 8% of shots 450m

Fleet size: 19vesselxf 18 vessels active in 2005

Effort: Average 9525shotsper year(792510876 cf 8000 shots per year
(previous assessment)

Landings: 10253.3 t

Discard rate: Tiger flathead (2014: 9%, 2015: 5%, 2016: 2%)

Eastern school whiting (2014: 5%, 2015: 204,6: 6%)

GCommercal species

(ERA classification) Tiger flatheadkey) andeastern school whitingsecondary

Management: Quota management systeacrossspecies/stocks

Observer program: AFMAObserver programcoverage: 0.9.53% over assessment
period

Ecological Units Assessed

TableES11. Ecological units assessed in 3dnd 2006

ECOLOGICAIOMPONENT 2018* 2006
Key/secondary commercial species 1 key; 1 secondary 6"

Byproduct and bycatch species 35 byproduct; 6 bycatch 31byproduct;116bycatch
Protected species 63 198

Habitats 20 demersal 2 pelagic 79 demersal*, delagic
Communities 16 demersal, 5 pelagié 11demersal, 2 pelagic

* these habitats are not comparabléth current assessment

#based omassessment peria®012-2016

~ corresponds to target species

Llikely that some of these records in deep water have been incorrectly attributed to Danish seine fishery

A total of266 species across the three ecological components were assessed in this ERAEF
compared to 31 species in 2006TableES11). Thedecreasean the number of protected

species between assessmentslig toonly includingspecies thatvere recorded as

interacting withthis subfishery (apart from expatingspecies recorded at a higher taxanomic
level i.e. genus, familgentified from AFMA logbook and/@bserver datdo include all

potential speciesvithin that taxon.

Ecological Risk Assessment for the EffeCEshing| ix



Level 1 Results and Summary

Threeecological components were eliminated at Level 1 (i.e. no components with risk scores
of 3 (moderatg or above)

Most hazards (fishing activities) were eliminated at Level 1 (i.e. ngpooents with risk scores
of 3 (moderate or above). Thosthat remainingwere:

9 Fishing (capture impacts dwo ecological componenidyprodud/bycatch and
habitatg

1 Hshing (noncapture impacts on onecological componenhabitat9
1 External hazardsom other fisheries (on all fiveomonents)

As a result of direct capture by fishing, the most vulnerablealbighspecieswhitefin swellshark
Cephaloscyllium albipinnuthat are mostly discarded (AFMAdbooks) were assessed at
moderate risk This waslue toits unknown population sizeHowever the family to which
whitefin swelsharksbelong Gcyliorhinidaehas arelatively high chance gfost-capture
survival ifreleased alivdout we considered this may not lgreat enough to reduce thieskto
this species without further evidence

The impact of fishing represented a moderate risk to habitats largely due to the concentration
of effort on the shelf where highly vulnerable fauoecursbut this actual impact is unknown
but could be relativelyow if fishing is conducted largely on soft sediments.

Significant external hazards included other fisheries in the region dimeakcological
components. Only external fisheries were rated at majoabove risk (scores 4) on
byproductbycatchand canmunities.

As a result of the SICA analysis, the components that were examined at Level 2 are those with
any consequence scores of 3 or above. These components were:

1 Byproduct/bycatch

Alevel 2 analysis for theabitat componentvas not possible ahis time (Table ES1.2).

Table ES2. Outcomes of assessments fecologicalcomponents conducted or *triggeredn 2018.

ECOLOGICAL COMPONENT 2018(CURRENT) 2006(PREVIOUS)
Key/secondary commercial species Level 1 Level 2
Byproduct and bycatch species Level 2 Level 2
Protected species Levell Level 2
Habitats Level 2 Level 2
Communities Levell Level 2

# not assessed at L2 in this assessment

* triggered but due to lack of methodology available in 2006 ¢bimponent was not assessed at L2 in the ERA process.
ASAFE analysis was also performed on sp@€ieg2010(Zhou et al. 2012Risk categories for L2 are not directly comparable
with 2018 assessment

Ecological Risk Assessment for the Effects of Fighixg



Level 2Resultsand Summary

PSA

Byproductspecies

A total of nineinvertebrate species werassessedsixat high risk andhree at medium risk.
Following a residual risk analysiave species remainedt high risk.-These wereuttlefishes
Sepia braggiSepiagrahami andSepiarosellg pale octopusOctopus palliduand Gould's
squidNototodarus gouldiTheSepiaspecies were added from the generic group c&dpia
spp.(Table EE3).

It is uncertan whether thehighriskscoresfor the Sepiaspecies should remain sinids
unknownwhich species contributed to the total of 14.@dtchbut if any one species

contributed to the entire catch and was low in abundance, then this removal might impact that
speciesBy contrastjf the catch was distributed across all specasyimpact is less likley to

be significant.

D 2 dzf R QhmsnatigrddioRformal assessmeit this fisheryor the Southern Squid Ji§$)

fishery, butthe SSJ assessment group consitiés species to be sustainable i.e. not overfished

and not subject to overfishing-urthermore, the trigger limit of 2000n the @mmonwealth

Trawl Sector (CTS) suggests that the catch of 24.5t@r30 F & {ljdzZARé A& | GGNRO
species) is not partidary significant by itself.

In the case of pale octopuctopus pallidusrery little was caught and discarded but if +%#
unidentified Octipodidae were attributed to this species ajigenthe lack of abundance
infomation, the risk remains that the population might be impacted.

Bycatch species

A total of 26 speciewere assessedincluding 15pecieghat were unassessable bSAFE
comprising three chondrichthyans and 12 teleo§tiseof the 15 speciesere high risKone
chondrichthyan andour teleosts) sevenspeciesvere mediumrisk,and threespeciesvere
low risk.Followingaresidual risk analys, three of thefive high riskspeciesverereduced to
medium risk andwo species redcuedtlowrisk, leaving none at high risk.

Ofthe 11 invertebrate species assessed, three were high risk, six medium risk and two low risk.
All three high risknvertebrateswere rediced to low risk following a residual risk analysis
becauseof low captures/interaction with thisubfishery, leaving none at high risk

bSAFE

Byproduct species

There were 26 byproduct speciassesseth the bSAFENd dl fell below the three reference
points (low risk).

Bycatch species

There were 155 speci@siginallyconsidereda bSAFBf which 15were urassessabldue to
missing biological attributes employedtimis method. Of the emaning 140 speciesone
species was assessatiextreme risk, none were higisk, one wasnediumrisk and 13 were
low risk.Catches oftie extreme risk specieshart-tail torpedo rayTetronarce nobilianavere

Ecological Risk Assessment for Bfeects of Fishing xi



very low during the assessment period and the visisreduced to bw. No species remined
at high risk.

Summary

Five invertebratespeciesemainedat high riskfollowing a residual risk analygigable EE3).

The threeSepiaspecieswere expandedrom agenericgroup O 2 RSgpiad LJIlsIEidentity is

uncertain missing attributes were higand consequently risk remained higPale octopus
Octopugpallidusis also highiskdue to the possibility that the unidentified Octopodidae might

be attributableto this speciescombined withunknown population staus. D 2 dzf RQa & lj dzA R
Nototodarus gouldhasno formal assessmemind while it isconsideedto be sustainableit

has a low productivity score and high susceptibility and perisapsiidbe more closely

examinedwith respect to potential riskkom cumulative fishing pressure from multiple

sectors

Table E$.3. High risk PSAr bSAFE species following a residual riBR)analysis in theSESSF Danish sesa-
fishery.x: risk score following RR analysfsunassessable in bSAFE. CH: chondrichthyan; TEL: teleost; INV:
invertebrate; MM: marine mammal; MB: marine birdNo. Missing: Number of missing attributes in PSA analysis.

Grey shaing: expanded speciefsom group code BC: bycatch; BP: byproduct; PS: Protstt

LEVEL 2 ERA TAXA No. MISSIN| SCIENTIFIC NAME COMMON NAME HIGH RISK
ANALYSI¢ CLASSIFICATI

BP INV 10 Sepidbraggi Quttlefish X
INV 5 Sepia grahami Cuttlefish X
PSA INV 5 Sepia rozella Rosecone cuttlefish X
INV 5 Octopus pallidus Paleoctopus X
INV 1 Nototodarus gouldi Gould's squidArrow X
squid

Ecological Risk Assessment for the Effects of Fighixig



1 Overview

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

1.1.1 The Hierarchicahpproach

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

at Level 1, through a more focused and seuantitative approaclat Level 2, to a highly
F20dzaSR | YR Fdz -l &SR &y (FALIUINEPHGIRK] .4) Vies Bifptodchis o ¢
efficient because many potential risks are screened out at Level 1, so that the more intensive

and guantitative analyses at Level 2 dantimately at Level 3) are limited to a subset of the

higher risk activities associated with fishing. It also leads to rapid identification efikigh

activities, which in turn can lead to immediate remedial action (risk management response).

The ERAEXpproach is also precautionary, in the sense that risks will be scored high in the
absence of information, evidence or logical argument to the contrary.

Ecological Risk Assessmémtthe Effects of Fishing 1



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)

——
[ =

Low/Medium
Risk

Figurel.l. Structure of the 3 level hierarchical ERAEF methodold®CAc Scale Intensity
Consequence Analysis; P§&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.

Concepual Model

The approach 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
(Levels 13). For the ERAEF approach, five general emaligpmponentsare evaluated,
corresponding to five areas of focus in evaluating impacts of fishing for strategic assessment
under EPBC legislation. The five revisechponentsre:

1 Key commercial species and secondary commercial species

Ecological Risk Assessment for the Effects of Fighiag



1 Byproduct and bycatch species

1 protected species (formerly referred to as threatened, endangered and Protécted
species or TEPS)

1 Habitats
1 Ecological communities

This conceptual mdel Figurel.2) progresses frorfisherycharacteristicsof the fishery or sub
fishery,- fishing activitiesassociated with fishing arekternal activitieswhich may impact
the five ecological components (target, byprodactd bycatch species, protected species,
habitats, and communities} effects of fishing and external activitiedich are thedirect
impacts of fishing and external activities; natural processes and resourdbat are affected
by the impacts of fishing and external activities;subcomponentsvhich are affected by
impacts to natural processes and resourcesgomponentswhich are affected by impacts to
the subcomponents. Impacts to the sttbmponents and amponents in turn affect
achievement of management objectives.

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

Step 2
Identification
of core and

operational
o
Sub-components objectives

Natural
Processes &
Resources

L I Risk
‘ Positive ‘ | Negative | Pathwray evaluation:
impact impact
‘ ¢ Levels 1-3

Direct impact
of fishing
activity
[y [y T T ‘T
Scoping
ishi Step 3:
Fishing extemal s>
activities activities Identification
Scoping
Step 1:
. Key aspects
Fishery a5
isti Fishery/sub-fisher | of fishery
characteristics | Y/ y

Figurel.2. Generic conceptual model used in ERAEF.

The external activities that may impact the fishery objectives are also identified at the Scoping
stage and ealuated at Level 1. This provides information on the additional impacts on the

2Noted LINR 0 SO0 SRE 0 ¢ AdiaKspecigs-covereddy tie EPECRMPINEA (S at NEiSOGSRE 060
refers only to those protected species that are threatened (vulnerasidangeredor critically endangered)

Ecological Risksaessment for the Effects of Fishihg3



ecological components being evaluated, even though management of the external activities is
outside the scope of management for that fishery.

The assessment of risk at each lles@nsiderssurrent 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 andliisislecision to proceed to
subsequent levels depends

9 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 thdawattmay
be unnecessary).

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 providing
expert judgment, fishenspecific 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

In the firg 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 backgrouneegssThree key
outputs are required from the scoping, each requiring stakeholder input.

1. Identification of units of analys{specieshabitats,and communities) potentially
impacted by fishery activities (Section 2.2.2; Scoping Documents S2A, S2B1,d52B2 an
S2C1, S2C2).

2. Selection of objectiveSection 2.2.3; Scoping Document S3). The primary objective to
be pursued for species assessed underBER#that of ensuring populations are
maintained at biomass levels above which recruitment failutidiédy, as stated in
Chapter 2 (ERM GuidaFMA2017). This is consistent with current legislation and
fisheries policies and represents a change from when the ERAEF was first developed
and there was less policy myislationrbasedguidance on sustainaliif objectives,

GAGK ail1SK2f RSNA +6tS (G2 OK22aSg@mMBY |
5A-C in Hobday et al. 2007).

3. Selection of activitie¢hazards) (Section 2.2.4; Scoping Document S4) that occur in the
subfishery is made using a chéist of potential activities provided. The checklist was
developed following extensiveview andallows repeatability between fisheries.
Additional activities raised by the stakeholders can be included in this checklist (and
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would feed back into the origal checklist). The background information and
consultation with the stakeholders is used to finalize the set of activities. Many
activities will be sefevident (e.g. fishing, which obviously occurs), but for others,
expert or anecdotal evidence may bequired.

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

The SICA analysis evaluates the risk to ecological components resulting from the stakeholder
agreed set of activities. Evaluation of the temporal and spatial scale, intensitgpsaionent,

unit of analysis, and credible scenario (consequence for a&suaiponent) should be prepared

by the draft fishenfERAEFeport author and reviewed at an appropriate stakeholder meeting
(e.g. Resource Assessment Group meeting). Due to the number of ast{uiti to 24) in each

of five components (resulting in up to 120 SICA elements), preparation before involving the full
set of stakeholders may allow time and attention to be focused on the uncertain or
controversial or high risk elements. Documenting taganale for each SICA element ahead of
time for the strawman scenarios is crucial to allow the workshop debate to focus on the right
portions of the logical progression that resulted in the consequence score.

SICA elements are scored onascaleofd to6 y S3f AIA6t S (2 SEGNBYSO dz
OFasSé¢ ILIWNRBI OK 6a4SS 9w! 9C aSiK2R&a 520dzySyid T2
potentially result in the elimination of activities (hazards) and in some cases whole

components. Any SICA elent that scores 2 or less is documented, but not considered further

for analysis or management response.

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

When the risk of an activity at Level 1 (SICA) on a species component is modédrigteeo

and no planned management interventions that would remove this risk are identified, an
assessment is required at Level 2 (to determine if the risk is real and provide further
information on the risk). The tools used to assess risk at Level 2utitse.g. all individual
speciesyithin any of the ecological species components (e.g. key/secondary commercial,
byproduct/bycatch, and protected species) to be effectively and comprehensively screened for
risk. The analysis units are identified at #mping stage. To date, Level 2 tools have been
designed to measure risk from direct impacts of fishing only (i.e. risk of overfishing, leading to
an overfished fishery), which in all assessments to date has been the hazard with the greatest
risks identifed at Level 1

In the period since the first ERAEF was implemented across Commonwealth fisheries, much of
the management focus has been on the assessment results associated with Level 2 and Level
2.5 or 3 risk assessment methods, which comprise spraititative or rapid simple

gquantitative methods (e.g. PSA and SAFE). This level has been subject to the greatest level of
change and improvement which are discussed in the following sections. Additional

8 Future iterations of the methodology will include PSAs modified éasare the risk due to other activities, such as gear loss.
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improvements are being developed for implementatiorthie near future (se€hapter 4.13f
AFMA ERM Guide, AFNB17).

Level 2 was originally designed to rely on a single risk assessment methodology, the
ProductivitySusceptibility Analysis (PSA) (&reapter 4.8.3f AFMA ERM Guide, AFNA17),
however a more quantitative method called the Sustainability Assessment for Fishing Effects
(SAFE) (seehapter 4.8.4f AFMA ERM Guide, AFNMA17) was developed early in the
implementation of the ERAEF and classed as a Level 2.5 or Level 3 tool.

Under the revised ERAEF:

1 DbSAFE has now been reclassified as the prefdreesdl 2 method (over PSA) where
sufficient spatial and biological data (to support bSAFE) are availafgeallythis has
been used for teleost and chondricthyan species.

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

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

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

1 Forhighriskspecies it is a management choice 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 ughe ERAEF assessment hierarchy or taking direct management action)
are outlined inChapter 5.%f the AFMA ERM Guide (AFR&17).

It is also recognised thaeveral RRAGA 2yt (22fasx AyOftdRAYy3a &a2YS
assessment tools that are used to inform harvest strategies, 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 abbgentify uncertanty more precisely

PSA (Productivity Susceptibility Analysis)

Details of the PSA method are described in the accompanying ERAEF Methods Decument
summarised in Section 4.8.3 of the AFMA ERM Guide (ZBWA. Stakeholders can provide
input and suggesbins on appropriate attributes, 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 resourees $cientific

experts) without initial stakeholder involvement. Stakeholder input is required after
preliminary attribute values are obtained. In particular, where information is missing, expert

2

2LIAYA2Y OFly 0S dzaSR (2 RSalive@sSmaiekrsr enadpie(lif a NBIF a2y | 0o

species attribute values for annual fecundity have been categorized amiedwim,or high

on the set (<5, %00, >500), estimates for species with no data can still be made. Also,

estimated fecundity of a broadcaspawnirg fish species with unknown fecundity is still likely

to be greater than the high fecundity category (>500). Susceptibility attribute estimates, such

a GaFNIOGA2Yy FftADS 6KSy fFyRSRéZ OFy |taz2z oS
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scientific observers-eedback to stakeholders 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

decisims regarding Level 3 analysis 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 sequiantitative nature of a Level 2 PSA

assessment. For examplertain management arrangements which mitigate the risks posed

by a fishery, as well as additional information concerning levels of direct mortality, may not be
easilyconsideredn assessments. To overcome this, Residual risk analyses (RRA) are used to
consider additional 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 speci@sustil ahigh-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 developetétow) to assist 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 détation of residuatisk,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
severalconditions which underpin the redual risk 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. Ay planned 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 "attribute”
scores for a particular species. Only afilthe guidelhes have been applied to a
particular species, should the overall risk category bealeulated. This will ensure
consistency, as well as facilitating the application of multiple guidelines.

1 Unless there is clear and substantiated information to suppppiying 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
precautionary 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 analyses
must6 S R20dzYSYyiSR Ay aGwSaARdzZrf wAa|l wSLR2NIAE
Level 2 risk assessment report). These will be publically available documents.
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SAFE (Sustainability Assessment for Fishing Effects)

The SAFE method developed)iit into 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
appropriatelymodel spatial availability aspects when sufficient data are available.

bSAFE
Relative to the PSA approach, the bSAFE approach (Zhou and GriffithZ2008f al. 200,7
201):

1 is a more quantitative approach (analogous to stock assessmentgaingirovide
absolute 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 RSA
9 canaccount for cumulative risk and

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

Like PSA, the bSAFE method is a transparent, relatagty, and costeffective process for
screening large numbers of speciestigk andis far less demanding of data and much simpler
to apply than a typical quantitative stock assessment.

As such it is recommended that bSAfeHIsed as the preferred Level 2 assessmentftocdll
fish species and some invertebrates and reptiles ¢egne sea snakes) with sufficient data.

In estimating fishing mortality, bSAFE utilises much of the same information as the PSA, to
estimate:

1 Spatial overlap between species distributiand fishing effort distribution,

9 Catchability resulting from thprobability of encountering the geand size
dependent selectivitynd

1 Postcapture mortality.

The fishing mortality is essentially the fraction of overlap between fished area and the species
distribution area within the jurisdiction, adjusted by catbiidy and postcapture 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 based @maple surplus production model:

1 Fumsy ¢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 mortaliiSM) at Bsw Similar to target species MSY.

1 Fumcinstantaneous fishing mortality rate that corresponds to the limit biomagss B
whereBuwm is a assumed to be half of the biomass that supports a maximum
sustainable fishing mortality (0.5Bw)
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1 Fcrasn ¢ 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 fistonglity-
basedreference points and as such doallow 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 variatian in the estimation of the scores for each axis.

It is recommended that species assessed as being potentially at high risk under bSAFE are then
progressed to analysis by eSAFE wharmnarrow uncertainties around the risk (but is more
time and resourcentensive than bSAFE).

Assumptions and issues to be aware of:

1 Comparisons of PSA and SAFE analyses for the same fisheries and species support the
claim that the PSA method generally avoids false negatives but can result in many false
positives. Limited tedtg of SAFE results against full quantitative stock assessments
suggestsi K & GKSNB Aa tSaa oAl aé Ay GKS YSGK2
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).

1 Although the bSAFE analyses provide direct estimates of uncertainty in both the
exploitation rate and associated reference points, they aredagdicit about
uncertainties arising from key assumptions in the method, including spatial
distribution and movement of stocks.

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

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

1 The SAFE methodology makes greatsuasptions than Tier 1 stock assessments in
coming to its F estimates (due to a lack of the data relative to that used in a Tier 1
assessment) and it is not capable of measuring risk of a stock being already overfished
(so the type of risk it measures re¢gtonly to overfishing, which may then lead to
future overfished state). The limitations of SAFE with respect to measuring overfished
risks are the same essentially as for PSA.

4ERA Technical Working Group, September 2015
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eSAFE

Enhanced SAFE (eSAFE) appears, based on calibration with Level 3 atsegsprevide

improved estimates of fishing mortality relative to the base SAFE (bSAFE) method. The eSAFE
requires more spatially explicit data and takes more analysis time than bSAFE, and so might
only be used to further assess species that were idetids at high risk using bSAFE (and

which have not had further direct management action taken). The eSAFE enhances the bSAFE
method by estimating varying fish density across their distribution range as well as species

and gearspecific cath efficiency dr each species.

1.1.6 Level 3

This stage of the risk assessmerfuily quantitativeand relies on irdepth scientific studies on
the units identified as at medium or greater risk in the Level 2. It will be both timelatad
intensive Individual stakeholders are engaged as required in a more intensive and directed
fashion. Results arergsented to the stakeholder group and feedback incorporated, but live
modification is not considered likely.

1.1.7 Conclusion and final risk assessment report

The conclusion of the stakeholder consultation prodeasresuliedin a final risk assessment
report for the individual fishery according to the ERAEF methods. It is envisaged that the
completed assessment will be adopted by the fishery management gnodipised by AFMA

for a range of management purposes, including to address the requirements of the EPBC Act
as evaluated by Department of the Environment &rkergy

1.1.8 Subsequent risk assessment iterations for a fishery

The frequency at which each fishery mtevise and update the risk assessment is not fully
prescribed. As new information arises or management changes occur, the risks can be re
evaluated, and documented as before. The fishery management group or AFMA may take
ownership of this process, or saiific 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
independent experts familiar with the process.

Fishery reassessments for byproduct and bycatch species undeER&EF will be undertaken
every five yearsor sooner if triggered by rassessment triggers. Tlige-yeartimeframe is
based orseveralfactors including:

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

5Based on a recommendation by the ERA Technical Working Group, September 2015.
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1 Alignment with other management and accreditation processes.
I The cost of reassessments.

1 The review period for Fisheries Magement Strategy (FMS).

For byproduct and bycatch species, in the periods between schefluiegearERA reviews

AFMA will develop and monitor a set of fishery indicators and triggers, on an annuatdasis,
detect any changes (increase or decreasdhe 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 RAG comment/advice during that process. Pending outcomes of that
review, and RAG advicBFMAcan,if necessary, request a species specific or full fishery re
assessment (i.e. prior to the scheduledagsessment dates).

The ERA TWG (September 2015) identified five key indicators upon which such triggers could
be based, these being changas i

1 Geartype/use

1 Mitigation measures (use or type)
1 Area fished

9 Catch or interaction rate

9 Fishing effort

Where possible, the triggers should look to take into account additional sources of risk from
interacting nonCommonwealth fisheries. In addition, ihaajor 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 management change coming into effect. In considering each indicator
and trigger level, the RAG should calesithe following:

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

1 The trigger level chosen should not be overly sensitive to the normalameual
variance that is typical of the indicator and independent of fishing pressure, assuming
such variance is unlikely to relate tegnificant 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 opinion) considers might potentially represent a significant change in the risk
posed by ke fishery.

8In contrast to key and secondary commercial species managed videféict limits under Harvest Strategies, which depending
on species and Harvest Strategy, can basgessed any time between 1 and 5 years.
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1 The trigger level could represent an absolute change (number/level) in an indicator or
a percentage change in an indicator.

1 ¢KS w! D akK2dzZ R O2YyaARSNI 6KSGKSNI I a0GSYLI2NIf €
trigger (i.e. the trigger is breachedy2ars in a row) to further reduce the likelihood of
natural population variance or data errors triggering eagsessment unnecessarily.

The final set of indicators and triggers will be developed for each fishery by AFMA in
consultation with its fishery R& (or for fisheries lacking a RAG, the ERA TWG), in association
with the next planned reassessment (se€able8 in AFMA ERM Guide, AFMA 2017). A RAG
may choose a subset of these indicators #ighers orinclude an additional

indicator/trigger(s), based on consideration of the availability and reliability of data upon
which to base any of the above indicators/triggers, however justification of this must be
provided.

Research is currently underway to develop specific guidarnd@A&s 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 to refine indicators and triggers using the existing PSA and
SAFE methods to test which attrilwstthe end risk scores are most sensitive to (ERA TWG
2015). The RAG will record both the final set of indicators and triggers chosen, and a
justification for those, in the RAG minutes. Once the final set of indicators and triggers is
determined for a Bhery, they will require implementation within the FMS and a monitoring

and review process.

”ERA TWG recommendation, September 2015

Ecological Risk Assessment for the Effects of Fighibg



2 Results

The focus of analysis is the fishery as identified by the responsible management authority. The
assessment area is defined by the fishery management jurisdiction within the Australian
Fisheries Zone (AFZ). The fishery may also be divided infitskebiesbased orfishing

method and/or spatial coverage. These digheries should be clearly identified and described
during the scoping stage. Portions of the scoping and analysis at Level 1 and beyond are
specific to a particular sufishery. The fishery isgroup of people carrying out certain

activities as defined under a management plan. Depending on the jurisdiction, the fishery/sub
fishery may include any combination of commercial, recreational, and/or indigenous fishers.

The results presented below afer the SESSF Danish sesub-fishery of theSouthern and
Eastern Scalefish and Shark Fishery (SE®8f)onwealth Trawl Sect¢CT$ A full

description of the ERAEF method is provided in the methodology document (Hobday et al
2007, Hobday et al. 2014). This fishery report contains figures and tables with numbers that
correspond to this methodology document. Thus, table and figure numbers within this fishery
ERAEF report are not sequential, as not all figures and tables are relevant to the fishery risk
assessment results.

2.1 Stakeholder Engagement

Table2.1. Summary Document SD1. Summary of stakeholder involvement forfshery: SESSF
Danish seinesub-fishery.

FISHERY ERA REPOI TYPE OF DATE OF COMPOSITION OF SUMMARY OF OUTCOME
STAGE STAKEHOLDER STAKEHOLDER STAKEHOLDER GROUP
INTERACTION INTERACTION (NAMES OR ROLES)
Scoping Phone calls and email: Various Dan Corri€AFMA) Giverny  Discussiomf species list and
Rodger{AFMA) David Scoping
Schubert (AFMA Observer)
Draft final report Submitted to AFMA May 2018 Dan Corrie (AFMA) -
Draft final report SHRAG meeting Sep 2018,Nov.  Dan Corri€AFMA) RAG Discussiorof species listLevel
2018 membersand invited 1 and 2 and residual risk
participants analysis results presented
Draft final report Submitted to AFMA March 2019 Dan Corrie (AFMA) -
Updated methodology Submitted to AFMA;  August 2019 SESSFRAG Supplement on updated
report Presentation of methodologypresented
updated methodology
results
Updated methodology Presentation of results October 2019 SERAG Updated methodology
report at SERAG meeting accepted
Updated methodology - Februarny2020 SEMAC Additional consultation on
report report
Finalreport Submitted to AFMA April 2021 Dan Corrie (AFMA) Final report submitted
Final report Submitted to AFMA June2021 Dan Corrie (AFMA) Final report submitted
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2.2 Scoping

The aim in the Scoping stage is to develop a profile of the fishery being assessed. This provides information
needed at stakeholder meetings and to complete Levels 1 and 2. The focus of analysis is the fishery, which
may be divided into sufisheriesbasedon fishing method and/or spatial coverage. Scoping involves six

steps:

Step 1 Document the general fishery characteristics

Step2DSYSNI GAy3 adzyAd 2F | yI fadd&cmiénitidbA a G a4 63 LISOA S
Step 3 Selection of objectives
Step 4 Hazad identification
Step 5Bibliography
Step 6 Decision rules to move to Level 1
2.2.1 General Fishery Characteristics (Step 1).
The information used to complete this stepameT N2 Y | NI y3S 2F R20dzyYSy i a

Management Plan, Assessment Reports, Bycatch Action Plans, and angetatiant background
documents.

Scoping Document S1 General Fishery Characteristics

Fishery NameSouthern and Eastn Scalefish an8hark FisherfCommnwealth Trawl Sectoe Danish
seinesubfishery

Assessmentate: April 2018

AssessorAFMA andauthors of this repor{CSIRO)

Table2.2. General fisherycharacteristics

GENERAEISHERY CHARACTERISTICS
Fishery Name | Southern and Eastern Scalefish and Shark Fishery

Subfisheries In 2003 four Commonwealth fisheries in the southern region were amalgamated into the Southern and Eastern S
and Shark Fishery (SESSF) undenanon set of management objectives. The component sectors of the SESSF ar

Commonwealth Trawl Sector (previously South East Trawl Fishery (SETF))

1  Otter trawl
1 Danish seine

Gillnet Hook and Trap Sector

Scalefish Hook demersal longline
Scalefish Hook auto-longline
Scalefish Hook dropline
Scalefish trap

Shark gillnet

1  Shark Hook demersal longline

= =4 =a —a A

Great Australian Bight Trawl Sector

East Coast Deepwater Trawl Sector

Subfisheries This report covers ththe Danish seine trawl method in tt@ommonwealth Trawl Sector (CTS) of the Southern and
assessed Eastern Scalefish and Shark Fishery (SESSF).
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Start date/

: ¢KS 5lyAakK {SAyS 2LISNIiSa Ay GKS INBI 2F (KS /¢{=
history fishery in 1915. Beveen 1915 and 1950, the fishery was dominated by steam trawlers operating on the continental
shelf in waters off New South Wales, fishing mainly for flathead and then jackass morwong and redfish.
The Danish seine fishery started in th@30s andvas the main method of catching tiger flathead during the 1950s ar|
1960s. But during the 1970s otter board trawlers became the main type of boat used, as the Fishery expanded
southwards and outwards to wers deeper than 200 metres, consequently Danish seine fishery contradtedishery
underwent a structural adjustment in 2007 where 8 of the 18 concessions were removed from the. fi3weigh seine
fleet based predominantly out of Lakes Entrance in eastern Vicibnianain target species artger flathead and
school whiting.
Geographic
extent of
fishery Commonwealth Trawl Sector
oy Atz New South Wales 'WDN(:?/ RS
wored] ’j -
g . Victoria —4:;
ig aTbe
A $ Es
\;‘ Tosmania | Tasman Sea
] Southern L.
Ocean
) %
The Commonwealth Trawl Sector extends south from Barrenjoey Point, NSWile@ogtheasterrAustralian coast,
including Tasmania, and west to Cape Jervis in South Australia.
Regions or There are distincstatistical reportingzonesin the SESSF (see Figure below)
Zones within
the fishery
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Excerpt from Sporcic and Haddon (2017).

Fishing season

Fishing occurs throughout the year. The fishing season for all sectors of the SESSF is from 1 May to 30 April eac

Key/secondary
commercial
species and
stock status

The SESSF isnallti-species fishery that catches over 100 species of commercial value. For the purposes of this ar|
the key and secondary species for the Danish seine sector have been defined as the species (or species groups
contribute a significant propoiton of the total landed catch. For the Danish seine sector of the SESSF these are tig
flathead and eastern school whiting.

A full list of primary and secondary species and their stock status is include@péandix A.

Bait collection
and usage

Not appicable.

Current
entitlements
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Concession holders by fishing season and number of vessels.

NO. OF VCW NO. OF SFR NO. OF VCW NO. OF NO. OF NO. ORNACTIVE
CONCESSIOI CONCESSIOI PERMITS TRAWL BOA1 ACTIVE CONCESSIONS*
HOLDERS* HOLDERS* SFRS DANISH
SEINE
VESSELS**
2008/09 20 53 23 59 22 21
2009/10 21 53 23 59 21 21
2010/11 22 53 23 59 20 21
2011/12 21 53 23 59 21 21
2012/13 20 52 22 57 20 18
2013/14 24 51 22 57 22 18
2014/15 19 52 21 57 18 17
2015/16 18 52 21 57 19 17
2016/17 17 56 21 57 19 17

*All permits andStatutory Fishing RightSFRscan be used for either otter board or Danish seine methdfilstorian
Coastal Waters{CW permits are more often used for Danish seine. Includes permits that were not nominated to &
vessel.

**\VCW and CTS SFR boats. Danish seine operators only.

*** Number of trawl boat concessions (VCW and SFRs) minus number of active trawl and Danish seine vessels.
SFRs have the potential to be used for otter trawl or Danish seine methods.

Currert and Quotasexist for the main species and Total Allowable Catches (TACs) apply to all fishing methods in the SESSF.
recent TACS, | quotasare included in these figures.

quota trends by

method

Agreed Total Allowable Catch (t) for main shagliota species in the SESSF for assessment period and current. Fis
season01 May to 30 April.

AGREED TAC

QUOTA  2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15|2015/16 2016/17 | 2017/18
SPECIES

Alfonsino | 500 500 |500 750 750 1125 1017 1016 1017 1017
Bight

Redfish 2000 2000 |1653 1556 2334 2358 2358 2358 800 800
Blue Eye

Trevalla | 560 560 |428 326 387 388 335 335 410 458
Blue

Grenadier | 4088 4700 | 4700 4700 4998 5208 6800 8796 8810 8765
Blue

Warehou | 365 183 |183 133 118 118 118 118 118 118
Deepwater

Flathead | 1400 1400 |1100 1650 1560 1150 1150 1150 1150 1128
Deepwater

shark

(eastern) |50 75 85 85 80 85 47 47 47 46
Deepwater

shark

(western) |50 63 95 143 215 215 215 215 215 215
Elephant

Fish 94 94 65 89 89 109 109 163 92 114
Flathead |2850 2850 | 2750 2750 2741 2750 2878 2860 2882 2712
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Gemfish

(Eastern) |100 100 |100 100 100 100 100 100 100 100
Gemfish

(Western) | 167 125 |109 94 141 199 199 183 247 199
Gummy

Shark 1717.2 1717.2 (1717 1717 1714 1836 1836 1836 1836 1774
Jackass

Morwong | 560 450 |450 450 565 568 568 598 474 513
John Dory | 190 190 |221 221 220 221 221 169 167 175
Mirror

Dory 634 718 |718 718 1077 1616 808 437 325 235
Ocean

Perch 500 400 |300 300 230 195 195 166 190 190
Orange

Roughy

(Albany

and

Esperance] 25 50 |50 50 50 50 50 50 50 50
Orange

Roughy

(Cascade

Plateau) | 600 500 |500 500 500 500 500 500 500 500
Orange

Roughy

(Eastern) |25 25 |25 25 25 25 25 465 465 465
Orange

Roughy

(Southern) | 25 35 |35 35 35 35 35 66 66 66
Orange

Roughy

(Western) | 50 60 |60 60 60 60 60 60 60 60
Oreodory |150 188 |188 113 111 132 132 128 128 128
Pink Ling | 1080 800 |1200 1200 996 834 996 980 1144 1154
Redfish 850 678 |551 276 275 276 138 100 100 100
Ribaldo 165 165 |131 168 167 168 252 355 355 355
Royal Red

Prawn 400 400 |400 303 302.5 |303 344 386 387 384
Saw Shark| 312 312 | 255 226 226 339 459 482 433 442
School

Shark 240 240 |216 176 150 215 215 215 215 215
School

Whiting 750 1125 |844 641 640 809 809 747 868 986
Silver

Trevally |296 360 |360 540 677 781 615 602 588 613
Silver

Warehou | 3227 3000 |2566 2566 2541 2329 2329 2417 1209 605
Smooth

oreodory

(Cascade

Plateau) |80 100 |150 150 150 150 150 150 150 150
Smooth

oreodory

(other) 40 30 |45 45 23 23 23 23 90 90
Source: AFMA

Species Oreo include Spikey, Warty, Black and ROugh

Current and recent TACs for key and secondary spedfiepercentageof TAC caught are providéadAppendix B

Ecological Risk Assessment for the Effects of Fighihg



Current and
recent fishery
effort trends by
method

Trawl effort (hours trawled and number of shots) decreased in 2007 with the structural adjustment of the SESSF
sawseveralvessels leave the fishery. Since then, hours trawled have shown a decreasing trend however number
shots has remained relatly stable.

Danish seine effort (total hours and number of shots) since the last ERA assessment.

YEAR 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Hours 3,536 3,879 4,114 3,806 3,647 2,514 2,121 2,025 596 461
trawled
No. of 6,688 | 7,383 | 7,649 | 8,133 | 7,925 | 8,876 | 9,912 | 10,876 | 10,038 | 8,465
shots
Source: AFMA logbook database.
140°E 145°E 150°E
36°S 36°S
Victoria
39°S 1 39°S
J
Relative fishing intensity, 201 6—]7 g
~ (shots/km?) >
Low (<0.2)
42°S N +42°8
Medium (0.2-0.6)
I High (0.6-1.28) 7
Total area of waters fished in 2016-17 (1° cell) - ‘
7] Management area (same as Commonwealth trawl SE-I.:TOI')_ ‘?‘ -
L1 State waters : 0 10 200 300 00
140°E 145°E 150°E

SourceABARE®atterson et al(2017).

Current and
recent fishery
catch trends by
method

The main caught species by Danish seine were tiger flathead and easkerol whiting.

Total catch (t) of the main species caught by Danish seine.

Tiger flathead | 1158.6 | 1310.6 | 1220.2 | 1237.8 | 1234.4| 1105.4 | 1269.9 | 1418.0 | 1463.7 | 1087.9
Eastern 420.7 | 4269 | 3235 | 298.3 | 448.0 | 458.7 | 699.4 | 654.2 | 646.2 | 597.8
school whiting

All other 2222 | 217.9 | 1844 | 2079 | 175.6 | 172.1 | 206.6 | 224.8 | 2919 | 198.3

Source: AFMA

Current and
recent value of

The current and recent value for this sfishery isconfidential and withheld in this report. See ABARES Fishery Stat
Report 2017 (Patterson et al. 2017).

fishery ($)

Relationship ) . . . .

with other Nontrawl fisheries operate in same area as the CTS and take many of the same species. Recreational catches n
fisheries significant for some species (e.g. flathead and silver trevally).

The following fisheries operate in the area coved by this fishery, either under Commonwealth jurisdiction or Joint
jurisdiction between the Commonwealth and States:

1 Bass Straight Central ZoBeallop Fishery
1  East Coast Tuna and Billfish Fishery

1  Small Pelagic Fishery

Ecological Risk Assessment for the Effects ofrigighil8



Fishing
methods and
gear

1 Southern Bluefin Tuna Fishery
1  Southern/ Western Tuna and Billfish Fishery
1 Southern Squid Jig Fishery
The following fisheries operate under Queensland jurisdiction in waters adjaderthe ECDWZ of this fishery:
1  East Coast Trawl Fishery
1  Subtropical Inshore Finfish Fishery
The following fisheries operate under New South Wales jurisdiction in waters overlapping or adjacent to this fishe
1  Abalone Fishery
1 Fish Trawl Fishery
1  Lobster Fishery
1 Ocean Haul Fishery
1  Ocean Trap and Line Fishery
The following fisheries operate under Victorian jurisdiction in waters overlapping or adjacent to this fishery:
1  Abalone Fishery
1 Rock Lobster Fishery
1  Victorian Inshore Prawn Trawl Fishery
1  Victaian Scallop Fishery
1  Ocean Access Fishery

The following fisheries operate under Tasmania jurisdiction in waters overlapping or adjacent to the south east tr
south east non trawl and southern shark sectors of this fishery:

1  Abalone Fishery
1  Rock Lobsterishery
1 Scalefish Fishery
1  Tasmania Scallop Fishery
1  Giant Crab Fishery
The following fisheries operate under South Australian jurisdiction in waters overlapping or adjacent to this fishen

1  Marine Scalefish Fishery
1  Rock Lobster Fishery

GEAR

Demersal trawling is the term used to describe the fishing method where gear is deployed with one end of a weig
rope attached to an anchor buoy. As the vessel sweeps in a large circle the rope is deployed sinking to the bottor
followed by the Danish seine net and another weighted rope until the vessel returns to the anchor buoy. Once a f
circle has been made the gear is towed for approximately 30 minutes until the ropes come together.

The towing operation thegeasesand the net isvinched back onto the vessel scooping up fish that have been herd
into its path by the ropes coming together on the bottom.

The operation takes approximately 1 hour and 20 minutes.

Ecological Risk Assessment for the Effects of Fighith@



Danish Seine

*
Marker buoy = :

SourceAFMA

Fishing gear
restrictions

SESSF operators are only permitted to fish using the gear/methods specified on their boat statutory fishing right
fishing permit.

Mesh requirementg, Danish seine gear in the Southern and Eastern Scalefish and Shark Fishery must not h
net mesh size less than 38 mm at any part of the net, and the mesh net mlessthan or equal to 165 mm in
width.

Source: AFMA Managementrangements Booklet 2017

Selectivity of

Mesh size is restricted to a minimum of 38 mm. This optimises the catch and allows undersized target-tardaton

fishing |
methods species to escape.

Spatial ?ear Fishing with Danish seirieaw! occurs #ng the continental shelf, shelf break, and continental slope.
zone se

Depth range
gear set

Danish seine trawling occurs in depths ranging from depths from a few metres down to 250 m.

The depth range within the assessment period i4216 m. Theverage depth fished is 54.9 m. Also, 99% of shots <
150 m.

How gear set

Gear is deployed with one end of a weighted rope attached to an anchor buoy. As the vessel sweeps in a large c
rope is deployed sinking to the bottom, followed by the Banseine net and another weighted rope until the vessel
returns to the anchor buoy. Once a full circle has been made the gear is towed for approximately 30 minutes unti
ropes come together.

The towing operation thegeasesand the net is winched baaato the vessel scooping up fish that have been herde
into its path by the ropes coming together on the bottom.

Area of gear
impact per set

This varies considerably as a function of tow duration, towjpeed,and net width.

or shot

Capacity of o . . . . . . . .

gear Net size is not recorded for Danish seine trawling. It is possible that a requirement to collect this information coul
added to observer duties, however the data is not currently collected.

Effort per See Current and recefishery effort trends by method.

annum all

boats

Lost gear and
ghost fishing

Key/secondary
commercial
species issues
and
Interactions

ISSUES

Whole or parts of nets are occasionally lost however no quantitative data is available. Gear retrieval depends on
circumstances however ghost fishing is not considered to be a significantwighuéis gear.

Stock assessments are in place for each of the commercial species under quota in the SESSF. The status of For
relevant to the Commonwealth Trawl Sector, an overview of stock status and fishing mortality is availablebr tieS
Fishery Status Report 20(Hatterson et al. 2017)

The South East Resource Assessment Group identified the need to update thstandierg of key species biology
(growth, age at maturity etc). This is currently a research priority on the SESSF Research Statement.

The South East Resource Assessment Group have raised questions relating to the stock structure of flathead in
Tasmania and eastern school whiting on the east coast of Australia. If or how these stocks are split requires furth
investigation.
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http://data.daff.gov.au/data/warehouse/9aam/fsrXXd9abm_/fsr17d9abm_20170929/09_FishStatus2017CwthTrawlScalefishHook_1.1.0.pdf
http://data.daff.gov.au/data/warehouse/9aam/fsrXXd9abm_/fsr17d9abm_20170929/09_FishStatus2017CwthTrawlScalefishHook_1.1.0.pdf

TheResource Assessment group have also identified the need to better describe NSW state catches of whiting. 4
assumed ratio is currently used to estimate catches of stout and eastern school whiting based on the location of

Byproduct and
bycatch isses
and
interactions

There are currently no identified significant byproduct or bycatch related issues for Danish seine.

Protected
species issues
and
interactions

As part of the previous ERA, it was estimated that 201 protected species occur withireghef dne Commonwealth
Trawl Sector. However, Danish seine operators interact with very few of these. Operators are required to report a
interactions with protected species in their logbooks and AFMA reports quarterly to the Department of Environme
Energy.

The highest number of interactions within the reference period occurred with syngnathids and seals.

Recorded wildlife interactions from the AFMA Logbook database for the period 2026 inclusive. A: alive; D: dead

2012 2013 2014 2015 @ 2016
SCIENTIFIC NAM COMMON A D A DA D A D A D
NAME
41131000 Otariidae- Seal 3 6 3 6 |1 4 3|1 5 12 20
undifferentiated (unclassified)
37282000 Syngnathidae Seahorses ang 70 0 70
undifferentiated pipefish
37010001 Isurus oxyrinchus Shortfin Mako 2 2 1 1 0 6
40041000 Procellariidae Petrels, Prions 2 1 2 1
undifferentiated and
Shearwaters
41131003  Arctocephalus Australian Fur 5 1 1 4 7 4
pusillus doriferus  Seal

Source: AFMA and AFMA Wildlife Interaction Reports http://www.afma.gov.au/sustainarilityonment/protected
speciesmanagement/protecteespeciesinteractionreports/

Habitat issues
and

Due to the nature of Danish seine and #yecies targeted, there are interactions with the seabed as part of fishing.
Removal, modification or disturbance of seabed flora and fauna by these methods does occur.

Management
objectives

interactions
However there are substantial closures in place which afford protection to large aRither et al(2016) showed that
on average approximately 7% of the available trawl grounds betweenl®00 m are trawled annually.
Community By removing one species or size range of the population, in addition to changes to the community from which it ig
Issues removed, there is a possibility that food web dynamics may change, for example increased prey populations,
gnd . displacement by competing species,predators having to find alternative food sources. Removals of particular spe
interactions do drive changes to the ecosystem. For example, Klaer (2001) reported increases in the catch of some species b
trawlers between 1918 antl957 anddecreases of othespecies.
Discarding

MANAGEMENT: PLANNED AND THOSE IMPLEMENTED

The level of discarding varies based on which area of the fishery a vessel is operating in and which species they
targeting.

Fishing on the continental shelf for mixed species means operators will catetargst species includg undersized
(non-marketable) target species. Discard rates in Danish seine are generally low for quota species, but high for n
quota species.

The objectives of the Southern aB@stern Scalefish and Shark Fishery Management Plan 2003 (updated 4 May 2
are as follows:

a) toimplement efficient and costffective fisheries management of the fishery on behalf of the
Commonwealth;

b) to ensure that the exploitation of the resources bgtfishery and the carrying on of any related activities a
conducted in a manner consistent with the principles of ecologically sustainable development and the
exercise of the precautionary principle and, in particular, the need to have regard to tleetimifishing
activities on nortarget species and the loAgrm sustainability of the marine environment;

c) to maximise economic efficiency in the exploitation of scalefish and shark resources within the fishery;

d 2 Syadz2NBE ! Ca! Q& linQ Dauszy dnd to thd Audirdlianic@mmiinkySn tHe mnanKgeme
of the resources of the fishery;

e) toreach Government targets for the recovery of the costs of AFMA in relation to the fishery;

f)  to ensure, through proper conservation and management, that ¥iadiresources of the fishery are not
endangered by oveexploitation;
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g) to ensure the best use of the living resources of the fishery;
hy G2 SyadaNB GKFG O2yaSNBFGA2y YR YFyF3aSySyid YS§
under international greements that deal with fish stocks, and other relevant international agreements;

i)  toensure, as far as practicable, that measures adopted in pursuit of these objectives are not inconsiste
with the preservation, conservation and protection of all whspecies.

Fishery The SESSF, which includes the CTS, is managed un8euthern and Eastern Scalefish and Shark Fishery Manage
management | pjan 2003 The 2017 SESSF Management Arrangements Booklet describes the current arrangenspetsie8or
plan species groups in the CTS have Total Allowable Catches (TACs) set which are allocated to fishers as quota Stat

Fishing Rights.

The management plan incorporates under a single umbrella at least seven fisheries (i.e. Commonwealth (8kark)
sector; Commonwealth Scalefish hook sector; Commonwealth Shark hook sector; Commonwealth South East Tr
sector (i.e. Danish seine and otter trawl); GAB Trawl sector; Trap sector and East Coast Deepwater Trawl sector,
overlapping fishing entitlemnts, gear types and capture species. Managing the four fisheries under a single
management plan provides the opportunity to manage the combined effects of the fishery on the ecosystem, incl
target species, bycatch and the broader environment.

Otherrelevant managemendocumentsare:
AFMA 2016 Southern and Eastern Scalefish and Shark Fishery Five Year Strategic Researci2B82h 2016

https://www.afma.gov.au/sites/default/files/uploads/2017/06/SESBive Y earStrategicResearcHlan2016-
2020.pdf?acsf_files_redirect

AFMA 2017 Southern and Eastern Scalefish and Shark Fishery Management Arrangements Booklet:
www.afma.gov.au/wpcontert/uploads/2014/08/SESSHManagemertArrangementsBooklet2017.pdf
Commonwealth Trawbector Bycatch and Discard Workplan:

https://www.afma.gov.au/sites/default/files/uploads/2014/11/Bycatednd-DiscardingWorkplanCTS
2014.pdf?acsf_files_redirect

DdzZARS (2 ! Ca! Qa 902f23A0Ft wA&al alyl3aSYSyid wnmtyY
https://www.afma.gov.au/sites/default/files/uploads/2017/08/Fin&RMGuide_June€017.pdf

Southern and Eastern Scalefish and Shark Fishery Management Plan 2003 (updated 4 May 2016):
www.legislation.gov.au/Series/F2005B02463

Stock rebuilding strategies for conservation dependent species:

a. School shark rebuilding strategy
b.  Upper Slope dogfish Management Strategy

www.afma.gov.au/sustainabilitgnvironment/protectedspeciesmanagementistrategies/

Input controls | A yessel must have a boat Statutory Fishing Right (SFR) allowing a vessel to trawl. This SFR will entitle a vessel
trawl gear in a specific area of water.

Other input controls include minimum mesh size to prevent the capture of juvenile fish@sutes. Gear requirements
are detailed earlier in this report.

Closures are legislated under tBeuthern and Eastern Scalefish and Shark Fishery and Small Pelagic Fishery (Clg
Direction 2016Southern and Eastern Scalefish and Shark Fishery (GloBinextion No. 11 201Southern and Eastern
Scalefish and Shark Fishery (Closures) Direction No. 63titBern and Eastern Scalefish and Shark Fishery (Closu
Direction No. 2 2018nd under SFR conditionsgpendix G.

Australia's Soutfeast Commowealth Marine Reserves Network stretches from the far south coast of New South W
around Tasmania and Victoria and west to Kangaroo Island off South Australia. The reserves cover an area of 3¢
kn? with a depth of 40 m 4600 m. The network inclesd 14 Commonwealth Marine Reserves, ranging in size from 4
to 162 000 kr Zoning and maps for each of the 14 marine reserves are available from the Department of Enviro
and Energy websitédnttp://www.environment.gov.au/topics/marine/maringeserves/southeast

The Temperate East Network covers 383 352&nd includes 8 marine parks. The network includes important offsh
reef habitat at Elizabeth and Middletore&s, Lord Howe Island and at Norfolk Island. Several significant seamount|
ridges run parallel to the coast in this region. Zoning and maps for each of the 8 marine parks are available from
Department of Environment and Energy websit&p://www.environment.gov.au/topics/marine/marine
reserves/temperatesast

Output controls | a|lthe major target and byproduct species in the CTS of the SESSF are managed otad@upta is issued in the forn|

2F Wjdz2zdlQ {Cwa FYR Iy 2LINI{i2N) YdzAld K2fR 020K GKS§
Quota SFRs are tradable among sectors.

There are also trip limits in place for some byproduct spedippéndx D).

Technical A holder must not take flathead less than 280 millimetres in length when measured from the point of the snout to
measures tip of the tail. Additional technical measures are discussed in other sections.
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https://www.afma.gov.au/sites/default/files/uploads/2017/06/SESSF-Five-Year-Strategic-Research-Plan-2016-2020.pdf?acsf_files_redirect
https://www.afma.gov.au/sites/default/files/uploads/2017/06/SESSF-Five-Year-Strategic-Research-Plan-2016-2020.pdf?acsf_files_redirect
http://www.afma.gov.au/wp-content/uploads/2014/08/SESSF-Management-Arrangements-Booklet-2017.pdf
https://www.afma.gov.au/sites/default/files/uploads/2014/11/Bycatch-and-Discarding-Workplan-CTS-2014.pdf?acsf_files_redirect
https://www.afma.gov.au/sites/default/files/uploads/2014/11/Bycatch-and-Discarding-Workplan-CTS-2014.pdf?acsf_files_redirect
https://www.afma.gov.au/sites/default/files/uploads/2017/08/Final-ERM-Guide_June-2017.pdf
http://www.legislation.gov.au/Series/F2005B02463
http://www.environment.gov.au/topics/marine/marine-reserves/south-east
http://www.environment.gov.au/topics/marine/marine-reserves/temperate-east
http://www.environment.gov.au/topics/marine/marine-reserves/temperate-east

Regulations TheFisheries Management Regulations 19@8scribes detail on the management arrangements implemented in
Commonwealth fisherieSpecificallythey cover; bans on vessels over 130 m, administration of and standard cond
for fishing concessions includiMiMS operation, carrying observers, processing fish, marine environment impacts,
payments and fees, registers and administration and allocation of SFRs, discarding offal at sea (not attributed to
fishery). Additional regulations were introduced regaginavigation in closures. Additional rules are contained in the
Management Plan and SFR conditions.

Under theEnvironment Protection and Biodiversity Conservation Act (BPBC Act 1999), interactions with a protect
species must be reported within saw days of the incident occurring to the Department of the Environment and Ene
A Memorandum of Understanding between AFMA and the Department for the Reporting of Fisheries Interactions
Protected Species streamlines those reporting requirement®§2eporting MOU). AFMA reports its protected speci
interactions to the Department of the Environment and Energy on a quarterly basis.

' YSYRYSyiGa (2 GKS LYGSNYLFdGA2ylf alNAGAYS hNBEIFYyA&L
Ships (MARPOL) Annex V which came into force on 1 January 2013 prohibit the discharge of all garbage, from al
into the sea (except as provided otherwise, under specific circumstances). Fishers are encouraged to record loss
in vesseloghooks however,it is only compulsory for vessels operating in the Southern Ocean under the managem
the Convention for the Conservation of Antarctic Marine Living Resources (CCAMLR).

Initiatives, The SESSF Management Arrangem&uoklet 2017 documents all management requirements. Bycatch and Discal

§trate?ies and | workplans document planned actions to minimize the risk of interactions with byeaitfthe marine environment
incentives
The Plans are updated every two years to ensure that they aredkegent. These Plans outline some actions that ha

been incorporated in management arrangements. The SESSF CTS Bycatch and Discard Workplan is available &
www.afma.gov.au/sustainabilitgnvironment/bycatchdiscarding/bycatckdiscardworkplans/

Another initiative is thendustrycodes of conduct include:
- Industry Code of Practice for Responsible Fishing 2006
- Industry Code of Practice f&esponsible Fishing reducing seal interactions 2007
- Industry Code of Practice for minimising catches of snapper in waters adjacent to Victoria

Enabling AFMA is responsible for data collection and monitoring in this fishery. Commonwealth scientific logbooks have bg
processes compulsory in the south east trawl sector since 1985, and electronic logbooks will be compulsory for all full time t
operators as of 1 Ma2018. Prior to 1997, shark and ntsawl operators completed State logbooks. This data has be
collated and is used in assessments.

Landings are also recorded through the quota monitoring system by catch disposal records. The collectidarafthge
data for scalefish was conducted by State agencies and often sporadic or duplicated prior to 1991. The Central A
Facility (CAF) was established in 1991 to conduct age estimation for these fisheries.

Fish Ageing Services now provides ageing servicéisefonain quota species in the SESSF. The Integrated Scientific
Monitoring Program (ISMP) was implemented in 1997 to replace the Scientific Monitoring Program in the South E
Trawl Fishery. It provides pebiased and at sea monitoring in the sowghst trawl, south east nostrawl and Great
Australian Bight trawl sectors of this fishery. ISMP provides important information on discardspmanercial species
and norquota commercial species.

Fishery independent trawl surveys (FIS) have been carried oet 20@6. They were origitigplanned as a yearly
summer and winter surveyiowever,have beercarried during the winter of every second year in the Great Australial
Bight Trawl and Commonwealth Trawl Sector. These sumigy# provide an independent abutance index, as well as
other important biological and environmental data, some of which are used in current stock assessments.

The assessment group structure comprises:
1  SESSF Resource Assessment Group (SES$iRR&&ssment group for the whole SESSF)
1  South East Resource Assessment Group (formerly Shelf and Slope RAG)
1  Shark Resource Assessment Group (SharkRAG)
1  Great Australian Bight Assessment Group (GABRAG)

SERAG, SharkRAG and GABRAG are responsible for undertaking stock assessments for a spéeies kayd for
reporting on the status of those species to SESSFAG.

SERAG is responsible for the assessment of scalefish species and SharkRAG is responsible for assessments of
species taken by all sectors of the SESSF. GABRAG is responsibéssonerst of a suite of species taken in the GAB
trawl sector of the SESSF.

Summary of SESSF Harvest Strategy including assessments and harvest ndagol

TIER REFERENCE = REFERENCE INFORMATION CONTROL RULE
LEVEL POINT POINT REQUIREMENTS
FUNCTION
Tier 1 Bro Limit Catch, effort, discards, <Bo: No targeted fishing, rebuild
age, length, relative strategy required

abundance, biomass
information from:

- Logbooks
-ISMP
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-FIS

Bss HCR inflection As above <Bss: TACs are set at levels that allow
stock to rebuild to target

Bus Target As above <Bis: Rebuild towards B
> Bg: Fish at ks
Tier 3 Fo Limit Catch, discards, age, <Ro: No targeted fishing, rebuild
length, information from:  strategy required
- Logbooksand CDRs
-ISMP
Fao MSYProxy As above <Ro: TACs are set at levels that allow
stock to rebuild to target
Fas Target As above <Rs: Rebuild towards &
>R Fish at ks
Tier4 | CPUk Limit Catch, effort, discards <CPU#: Notargeted fishing, rebuild
information from: strategy required
- Logbooks
-ISMP
CPUk MSY Proxy As above <CPUR: TACs are set at levels that
allow stock to rebuild to target
CPUks Target As above <CPUE: Rebuild towards CPWE
>CPUR: Fish at s
Other Relevant to the CTS, Offshore Constitutional Settlements (OCS) are in place between the Commonwealth and th
initiatives or of New South Wales, Victoria, Tasmania and South Australia. These OCS agreements define who has jurisdictio
agreements which speciestock andputs trip limits in place where necessary.

In addition, there areseveralnational and international initiatives in place which impact management of the fishery.
These include:

Oceans Policy 1998
National Plan of Action for th€onservation and Management of Sharks 2012
United Nations Convention Law of the Sea
FAO Code of Conduct for Responsible Fisheries
United Nations Fish Stocks Agreement
Declaration of the Harvest Operations of the Southern and Eastern Scalefish and Steamkds an approve
wildlife trade operation, February 2016
Environment Protection and Biodiversity Conservation Act 1999
Stock rebuilding strategies for conservation dependent species:

a. Orange roughy rebuilding strategy
Eastern gemfish rebuilding strategy
Redfish rebuilding strategy
Blue warehou rebuilding strategy
School shark rebuilding strategy

f.  Upper Slope dogfish Management Strategy

1 Bycatch and discarding work plafies each sector of the fishery

DATA

Logbook data Catch and effort data and all interactions with protected species are recordedbotéy-shotbasis in Daily Logbooks
Data has been compiled into a centralised database by AFM/#s apdlated annually to CSIRO Oceans and AtmospH

=a =4 =4 —a —a-A
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Electronic logbookge-logs) are an electronic alternative to submitting traditional paper logbooksg&allow data to be
received by AFMA in near real time, closer to actual fishing events. Fkéay 2018 it will be compulsory for all trawl
vessels that have fished motiean 50 days in the current or previous fishing season to have transitionedbtgse

Observer data | The purpose of the Observer Program is to provide fisheries managers, research organizations, environmental a
the fishingindustry,and the wider community with independent, reliableerified,and accurate information on the
fishing catch, efforaind practice of a wide range of boats operating inside, and periodically outside, the AFZ.

AFMA observers are highly experienced in fishery observer work in Australia. They:
1  collect data on independent boat activity and catch data (not recorded in offigjaboks)

1 collect data and samples for research programs, supporting marine management and other issues rele
environmental awareness and fisheries management

1 monitor compliance of the boat with its fishing concession.
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Observer data is collateéd AFMA's centralised database and data have been made available outside AFMA in the
of observer trip reports and as raw data.

Observer coverage (%) in the CTS Danish seinéfishbry by fishing season.

SESSF FISHING SEASOI NUMBER OF BOAT DAY¢ NUMBIR OF OBSERVED OBSERVER COVERAGE
DAYS

201011 1554 22 142
201112 1572 24 1.53
201213 1561 14 0.90
201314 1694 24 142
201415 1970 22 1.12
201516 2127 20 0.94
201617 2006 25 1.25
Other data Additional data is obtained via Fishéngependent Surveys every second year in the CTS.

The Southern and Eastern Scalefish and Shark Fishery Five Year Strategic ResearchZafd gOEBA 2016)
identifies the research priorities for the fishery over the next five years to assist with tiseipaf the management
objectives for the SESSF and to enable the effective implementation and appraisal of management arrangement

Legislative Declaration of the Harvest Operations of the Southern and Eastern Scalefishaakd=Bhery as an approved wildlife
instruments trade operation, February 2016

and directions | www.environment.gov.au/biodiversity/wildliférade/trading/commercial/operations

Environment Protection and Biodiversity Conservation Act 1999
www.legislation.gov.au/Series/C2004A00485

FAO Code of Conduct for Responsible Fisheries

www.fao.org/docrep/005/v9878e/v9878e00.htm

National Plan of Action for the Conservation and Management of Sharks Z8Harkplan 2. Licensed from the
Commonwealth of Australia under a Creative Commons Attribution 3.0 Australizckic
http://www.daff.gov.au/sharkplan2/

Oceans Policy 1998 ommonwealth of Australia 1998, ISBN 0 642 54592 8.

Southern and Eastern Scalefish and Shark Fishery and Small PelagiEisbergs) Direction 2016
Southern and Eastern Scalefish and Shark Fishery (Closures) Direction No. 6 2013

Southern and Eastern Scalefish and Shark Fishery (Closures) Direction No. 11 2013

Southern and Eastern Scalefish and Shark Fishery (Closurespbect?2 2015

Southern and Eastern Scalefish and Shark Fishery Management Plan 2003

United Nations Convention Law of the Sea
http://www.un.org/depts/los/convention agreements/texts/unclos/unclos_e.pdf

United Nations Fish Stocks Agreement.
http://www.un.org/Depts/los/convention_agreements/texts/fish_stocksgr@ement/CONF164_37.htm

Management AFMA 2016 Southern and Eastern Scalefish and Shark Fishery Five Year Strategic Research P@a®016
lans

P https://www.afma.gov.au/sites/default/files/uploads/2017/06/SESBive Y earStrategicResearcklan2016-

2020.pdf?acsf_files_redirect

Commonwealth Trawl Sector Bycatch and Discard Workplan

https://www.afma.gov.au/sites/default/files/uploads/2014/11/Bycatednd-DiscardingWorkplanCTS
2014.pdf?acsf_filesedirect

DdzZARS (2 ! Ca! Qa 902t 23A0Ft wraal alyl3aSYSyid uwnmrty
https://www.afma.gov.au/sites/default/files/uploads/2017/08/Findd RMGuide_June017.pdf

Southern and Eastern Scalefish and Shark Fishery Management Plan 2003:
https://www.legislation.gov.au/Series/F2005B02463

Stock rebuilding strategies for conservation dependent species

Orangeroughy rebuilding strategy

Eastern gemfish rebuilding strategy

Redfish rebuilding strategy

Blue warehou rebuilding strategy

School shark rebuilding strategy
Upper Slope dogfish Management Strategy

~o oo o

http://www.afma.gov.au/sustainabilityenvironment/protectedspeciesmanagemenistrategies/
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http://www.environment.gov.au/biodiversity/wildlife-trade/trading/commercial/operations
http://www.legislation.gov.au/Series/C2004A00485
http://www.fao.org/docrep/005/v9878e/v9878e00.htm
http://www.daff.gov.au/sharkplan2/
http://www.un.org/depts/los/convention_agreements/texts/unclos/unclos_e.pdf
http://www.un.org/Depts/los/convention_agreements/texts/fish_stocks_agreement/CONF164_37.htm
https://www.afma.gov.au/sites/default/files/uploads/2017/06/SESSF-Five-Year-Strategic-Research-Plan-2016-2020.pdf?acsf_files_redirect
https://www.afma.gov.au/sites/default/files/uploads/2017/06/SESSF-Five-Year-Strategic-Research-Plan-2016-2020.pdf?acsf_files_redirect
https://www.afma.gov.au/sites/default/files/uploads/2014/11/Bycatch-and-Discarding-Workplan-CTS-2014.pdf?acsf_files_redirect
https://www.afma.gov.au/sites/default/files/uploads/2014/11/Bycatch-and-Discarding-Workplan-CTS-2014.pdf?acsf_files_redirect
https://www.afma.gov.au/sites/default/files/uploads/2017/08/Final-ERM-Guide_June-2017.pdf
https://www.legislation.gov.au/Series/F2005B02463

2.2.2 Unit of Analysis Lists (Step 2)

The units of analysis for the sdilshery are listed by component:

1 Species Componentkey commecial and secondary commercialproductbycatch
and protected species components. [Scoping document S2A Species]
HabitatComponenthabitat types. [Scoping document S28nhd S2BBabitats]
Community Component: community types. [Scoping documenl $2@ S2C2
Communities]

= =

Ecological Units Assessed

Keycommercial and secondary species: 1(C1);1(C2)

Byproduct and bycatch species: 35 (BP); 86 (BC)
Protectedspecies: 63

Habitats: 22 20 demersal, pelagig
Communities: 21 (16 demersal 5 pelagic)
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Scoping Document S2&pecies

Each species identified during the scopim@dded to the ERAEF database used to run the Level 2 analyses. A CAAB code (Code for Australian Aquatic
Biota) is required to input the information. The CAAB codes for each species may be fotipd/atww. cmar.csiro.au/caab/

Key commercialsecondary commercial species

1 Key commercial specieslefined in the Harvest Strategy Policy (HSP) Guidelines as a species that is, or has been, specifically targeted and is, or
has been, a significant component of a fishery.
1 Secondary commercial spectesommercial species that, while not specificallygieted, are commonly caught and generally retained, and
O2YLINR &S | aA3ayAFAOLIY(H O2YLRYSyild 2F I FAEAKSNEQa OFGO0OK FyR S02y2YAO0

Table2.3. Key commercia(C1)and secondary commercidC2)speciedist for the SESSPanish seinesub-fishery. AFMA: refers to AFMAogbook and/or Observer
data.

ROLE IN TAXA NAME FAMILY NAME CAAB CODE SCIENTIFIC NAME COMMON NAME SOURCE
FISHERY

C1 Teleost Platycephalidae 37296001 Platycephalus richardsoni Tiger flathead AFMA

c2 Teleost Sillaginidae 37330014 Sillago flindersi Eastern school whiting AFMA. Apportioned 37330000 to this specie
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Byproduct species

List the byproduct species of thelsfishery.Byproductspeciegefers toanyspecies that are retained for sale but comprise a minor component of the
fishery catch and economic return. Byproduct are considered to be commercial species under the CPHFEX[€I0xa obtained by reviewingvailable
fishery literaturewhere applicable (i.esharks skates and rays: Last and Stevens 2009; Last et al.,ZMA Logbook data and AFMAd@erverdata.

Table2.4. Byproduct (BP)speciedist for the SESSPanish seine sulfishery. AFMA: refers to AFMA Logbook and/@bserver data.

ROLE IN TAXA NAME FAMILY NAME CAAB CODE SCIENTIFIC NAME COMMON NAME SOURCE

FISHERY

BP Invertebrate Sepiidae 23607002 Sepia cultrata Cuttlefish Added from Sepia sp{BP) recorded in logbooks

BP Invertebrate Sepiidae 23607005 Sepia novaehollandiae Cuttlefish Added from Sepia spp (BP) recorded in logbooks

BP Invertebrate Sepiidae 23607014 Sepia braggi Cuttlefish Added from Sepia spp (BP) recorded in logbooks

BP Invertebrate Sepiidae 23607021 Sepia hedleyi Cuttlefish Added from Sepia spp (BP) recorded in logbooks

BP Invertebrate Sepiidae 23607010 Sepia rozella Rosecone culttlefish Added from Sepia spp (BP) recorded in logbooks

BP Invertebrate Sepiidae 23607036 Sepia grahami Cuttlefish Added from Sepia spp (BP) recorded in logbooks

BP Invertebrate Loliginidae 23617005 Sepioteuthis australis Southern calamari AFMA. Changed from BC after apportioning "Squids" catch

BP Invertebrate Ommastrephidae 23636004 Nototodarus gouldi Gould's squid AFMA

BP Invertebrate Octopodidae 23659004 Octopus pallidus Pale octopus AFMA. Apportioned Octopodidae to this species. This species changed from B
BP.

BP Chondrichthyan Triakidae 37017001 Mustelus antarcticus Gummy shark AFMA. Apportioned 37017000 to this species.

BP Chondrichthyan Pristiophoridae 37023001 Pristiophorus nudipinnis Southern sawshark AFMA. Changed from BC after apportioning "sawsharks" catch

BP Chondrichthyan Pristiophoridae 37023002 Pristiophorus cirratus Common sawshark AFMA. Apportioned sawsharks to this species.

BP Chondrichthyan Squatinidae 37024001 Squatina australis Australian angelshark AFMA. Apportioned Angelsharks (370240€#tch to this species.

BP Chondrichthyan Rajidae 37031003 Dentiraja cerva White-spotted skate Now Dentiraja cervaApportioned skates group code to this species and 5 other|
species. Also apportioned "skates and rays" and 37990030 (Rajiformes) to this|
species.

BP Chondrichthyan Rajidae 37031005 Dentiraja confusa Skate sp A Now Dentiraja confusaUpdated from Dipturus confusus in 2016. Apportioned
skates group code to this species and 5 other species. Also, apportioned 3799
(Rajiformes) to thispecies.
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ROLE IN TAXA NAME FAMILY NAME CAAB CODE SCIENTIFIC NAME COMMON NAME SOURCE

FISHERY

BP Chondrichthyan Rajidae 37031006 Spiniraja whitleyi Melbourne skate Apportioned skates group code to this species and 5 other species. Also
apportioned "skates and rays" and 37990030 (Rajiformes) to this species.

BP Chondrichthyan Rajidae 37031007 Dentiraja lemprieri Thornback skate Apportioned skates group code to this species and 5 other species. Also
apportioned "skates and rays" and 37990030 (Rajiformes) to this species.

BP Chondrichthyan Arhynchobatidae 37031009 Pavoraja nitida Peacock skate BP (species added as in depth range within fishery area apportioned added frg
Skates37031000). Also, apportioned 37990030 (Rajiformes) to this species.

BP Chondrichthyan Rajidae 37031028 Dipturus canutus Grey skate Apportioned skates group code to this species and 5 other species. Also
apportioned "skates and rays" and 37990030 (Rajiformes) to this species.

BP Chondrichthyan Myliobatidae 37039001 Myliobatis australis Southern eagle ray AFMA

BP Chondrichthyan Callorhinchidae 37043001 Callorhinchus milii Elephantfish AFMA

BP Teleost Ophidiidae 37228002 Genypterus blacodes Pink ling AFMA. Apportioned 37228999 (now 3722896bhidiidae- undifferentiated) to
this species.

BP Teleost Zeidae 37264003 Zenopsis nebulosus Mirror dory AFMA

BP Teleost Zeidae 37264004 Zeus faber John dory AFMA

BP Teleost Triglidae 37288001 Chelidonichthys kumu Red gurnard AFMA. Apportioned from 37288000 and 37990084.

BP Teleost Triglidae 37288006 Pterygotrigla polyommata Latchet AFMA

BP Teleost Triglidae 37288007 Lepidotrigla modesta Cocky gurnard AFMA. Apportioned Lepidotrigla spp (Butterfly gurnard (mixedjhioand two
other L. spp. ERA classification for this species changed from BC to BP.

BP Teleost Sparidae 37353001 Chrysophrys auratus Snapper AFMA

BP Teleost Mullidae 37355001 Upeneichthys lineatus Bluestriped goatfish AFMA. Apportioned "Mullidae" to this species.

BP Teleost Cheilodactylidae 37377003 Nemadactylus macropterus Jackass morwong AFMA

BP Teleost Scombridae 37441001 Scomber australasicus Blue mackerel AFMA. Changed from BC to BP. Added 3744(Sddmbida)

BP Teleost Centrolophidae 37445005 Seriolella brama Blue warehou AFMA

BP Teleost Monacanthidae 37465006 Nelusetta ayraudi Ocean jacket AFMA. Apportioned Moncanthidae/Balistidae catch to this species.

BP Chondrichthyan Dasyatidae 37035001 Bathytoshia brevicaudata Shorttail stingray Apportioned "skates and rays" to this spp. No change from BC. Also, apportion
"Dasyatidae: 37035000 to this species.

BP Chondrichthyan Dasyatidae 37035002 Bathytoshia lata Thorntail stingray Apportioned "skates and rays" to this spp. Also, apportioned "Dasyatidae:

37035000 to this species.
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Bycatch (discard) species

Bycatch specieare species that are not retained (i.e. are discarded, and includes catch that does not reach the deck of the vessél bahethieless
is killed (or effected) as a result of the interaction with the fishing gear) and as such make no contributienatuthof the fishery. The term bycatch
doesnot include discards of commercial species. Bycatch species are divided, for management purposes, into:

1 Generabycatch specie@.e. species of fish, sharks, invertebrates, etc. that are never retained for sale).

Table2.5. Bycatch (BC) species list for the SEBSHRish seine sulishery. AFMA: refers to AFMA Logbook and/@bserverdata.

ROLE IN TAXA NAME

FISHERY

BC

Invertebrate

FAMILY NAME

Pectinidae

CAAB CODE

23270006

SCIENTIFIC NAME

Mimachlamys asperrima

COMMON NAME

Doughboy scallop

SOURCE ‘

AFMA

BC Invertebrate Volutidae 24207001 Livonia mammilla False bailer shell AFMA Apportioned "shells" to this species and 24207072

BC Invertebrate Volutidae 24207072 Melo miltonis Southern bailer shell AFMA. Apportioned "shells" to this species and 24207001

BC Invertebrate Asterodiscididae 25128001 Asterodiscides truncatus Firebrick seastar AFMA

BC Invertebrate Penaeidae 28711052 Melicertus plebejus Eastern king prawn AFMA

BC Invertebrate Solenoceridae 28714005 Haliporoides sibogae Royal red prawn AFMA

BC Invertebrate Palinuridae 28820001 Jasus edwardsii Southernrocklobster AFMA

BC Invertebrate Scyllaridae 28821003 Ibacus novemdentatus Balmain bug AFMA. Apportioned 28821000 to this species and to eastern Balmg
bug.

BC Invertebrate Scyllaridae 28821004 Ibacus peronii Eastern Balmain bug AFMA. Apportioned 28821000 to this species and to Balmain bug.

BC Invertebrate Polybiidae 28911003 Ovalipes australiensis Common sand crab AFMA

BC Invertebrate Menippidae 28915002 Pseudocarcinus gigas Giant crab AFMA

BC Chondrichthyan Hexanchidae 37005001 Heptranchias perlo Sharpnose sevengill shark AFMA. Apportioned 37005000 to this species and two other species

BC Chondrichthyan Hexanchidae 37005002 Notorynchus cepedianus Broadnose shark AFMA. Apportioned 37005000 to ttipecies and two other species.

BC Chondrichthyan Hexanchidae 37005005 Hexanchus griseus Bluntnose sixgill shark Added this species from Hexanchidae (37005000). Also apportione(
hexanchidae to existing 2 species within list

BC Chondrichthyan Heterodontidae 37007001 Heterodontus portusjacksoni Port Jackson shark AFMA

BC Chondrichthyan Alopiidae 37012001 Alopias vulpinus Thresher shark Added from 37012901

BC Chondrichthyan Alopiidae 37012002 Alopias superciliosus Bigeye thresher Added from 37012901
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ROLE IN TAXA NAME FAMILY NAME CAAB CODE SCIENTIFIC NAME COMMON NAME SOURCE

FISHERY

BC Chondrichthyan Parascyllidae 37013002 Parascyllium collare Collared carpetshark Apportion 37013000 to this species and one other existing species
within list. Also added 4 new species that occur under @A&\Byroup
code

BC Chondrichthyan Orectolobidae 37013003 Orectolobus maculatus Spotted wobbegong Added from 37013000

BC Chondrichthyan Parascyllidae 37013004 Parascyllium variolatum Varied carpetshark Added from 37013000

BC Chondrichthyan Parascyllidae 37013005 Parascyllium ferrugineum Rusty carpetshark Apportion 3701300 to this species and one other exissipecies within
list. Also added 4 new species that occur under this group CAAB co

BC Chondrichthyan Stegostomatidae 37013006 Stegostoma fasciatum Zebra shark Added from 37013000

BC Chondrichthyan Orectolobidae 37013020 Orectolobus halei Gulf wobbegong Added from 37013000

BC Chondrichthyan Scyliorhinidae 37015001 Cephaloscyllium laticeps Draughtboard shark AFMA. Apportioned 37015906 to this species. Also, apportioned
37015000 to this species.

BC Chondrichthyan Scyliorhinidae 37015003 Asymbolus vincenti Gulf catshark Apportioned 37015000 to this species. No change to ERA classifica

BC Chondrichthyan Scyliorhinidae 37015013 Cephaloscyllium albipinnum  Whitefin swellshark AFMA Apportioned 37015906 to this species. Also, apportioned
37015000 to this species.

BC Chondrichthyan Scyliorhinidae 37015024 Asymbolus rubiginosus Orange spotted catshark Apportioned 37015000 to this species. No change to ERA classifical

BC Chondrichthyan Scyliorhinidae 37015027 Asymbolus analis Australian spotted catshark Apportioned 37015000 to this species. No change to ERA classifical

BC Chondrichthyan  Triakidae 37017008 Galeorhinus galeus School shark AFMA. Apportione®7017000 to this species. No change to ERA
classification.

BC Chondrichthyan Carcharhinidae 37018001 Carcharhinus brachyurus Bronze whaler AFMA

BC Chondrichthyan Carcharhinidae 37018021 Carcharhinus leucas Bull shark AFMA

BC Chondrichthyan Carcharhinidae 37018022 Galeocerdo cuvier Tiger shark AFMA

BC Chondrichthyan Sphyrnidae 37019004 Sphyrna zygaena Smooth hammerhead AFMA

BC Chondrichthyan Squalidae 37020006 Squalus megalops Piked spurdog AFMA. Apportione®7020000, 37020901, 37020923 and 37990071 {
this species.

BC Chondrichthyan Squalidae 37020008 Squalus acanthias Whitespotted spurdog Apportioned 37020000, 37020901, 37020923 and 37990071 to this
species.

BC Chondrichthyan Squalidae 37020048 Squalus chloroculus Greeneye spurdog AFMA. Apportioned 37020000, 37020901, 37020923 and 37990071
this species.

BC Chondrichthyan Squatinidae 37024004 Squatina albipunctata Squatina sp A AFMA. Apportioned Angelsharks (37024000) catch tosthesies.

BC Chondrichthyan Trygonorrhinidae 37027001 Aptychotrema vincentiana ~ Western shovelnose ray AFMA
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ROLE IN TAXA NAME FAMILY NAME CAAB CODE SCIENTIFIC NAME COMMON NAME SOURCE

FISHERY

BC Chondrichthyan Trygonorrhinidae 37027006 Trygonorrhina fasciata Eastern fiddler ray AFMA. Apportioned 37027906 to this species ansiotathern fiddler
ray.

BC Chondrichthyan Trygonorrhinidae 37027011 Trygonorrhina dumerilii Southern fiddler ray Agportioned 37027906 to this species and to eastern fiddler ray.

BC Chondrichthyan Narcinidae 37028002 Narcine tasmaniensis Tasmaniamumbfish AFMA

BC Chondrichthyan  Torpedinidae 37028003 Tetronarce nobiliana Shorttail torpedo ray AFMA

BC Chondrichthyan Urolophidae 37038001 Urolophus bucculentus Sandyback stingaree Apportioned "skates and rays" to this species.

BC Chondrichthyan Urolophidae 37038002 Urolophus cruciatus Crossback stingaree Apportioned "skates and rays" to this species.

BC Chondrichthyan Urolophidae 37038004 Urolophus paucimaculatus ~ Sparsely spottedtingaree Apportioned "skates and rays" to trépecies.

BC Chondrichthyan Urolophidae 37038005 Urolophus sufflavus Yellowback stingaree Apportioned "skates and rays" to this species.

BC Chondrichthyan Urolophidae 37038006 Trygonoptera testacea Common stingaree Apportioned "skates and rays" this species.

BC Chondrichthyan Urolophidae 37038007 Urolophus viridis Greenback stingaree Apportioned "skates and rays" to this species.

BC Teleost Congridae 37067001 Conger wilsoni Eastern conger Added from 37067000

BC Teleost Congridae 37067007 Conger verreauxi Southern conger Added from 37067001

BC Teleost Clupeidae 37085002 Sardinops sagax Australian sardine AFMA

BC Teleost Aulopidae 37117001 Aulopus purpurissatus Sergeant baker AFMA

BC Teleost Synodontidae 37118002 Trachinocephalus trachinus  Snakefish AFMA

BC Teleost Paraulopidae 37120001 Paraulopus nigripinnis Blacktip cucumberfish AFMA

BC Teleost Gonorynchidae 37141001 Gonorynchus greyi Beaked salmon AFMA

BC Teleost Plotosidae 37192001 Cnidoglanisnacrocephalus  Estuary cobbler AFMA

BC Teleost Ogcocephalidae 37212001 Halieutaea brevicauda Shortfin seabat AFMA

BC Teleost Moridae 37224003 Pseudophycis barbata Bearded rock cod AFMA. Apportioned 37224900 catch to this species and 4 sheries.

BC Teleost Moridae 37224005 Lotella rhacina Largetooth beardie Added species from 37224900

BC Teleost Moridae 37224006 Pseudophycis bachus Red cod AFMA. Apportioned 37224900 catch to this species and 4 other spe

BC Teleost Moridae 37224011 Pseudophycis breviuscula  Bastard red cod Added species from 37224900

BC Teleost Moridae 37224023 Lotella phycis Slender beardie Added species fror87224900

BC Teleost Macruronidae 37227001 Macruronus novaezelandiae Blue grenadier AFMA

BC Teleost Ophidiidae 37228008 Genypterus tigerinus Rock ling AFMA. Apportioned 37228999 (now 3722896bhidiidae-
undifferentiated) to this species.

BC Teleost Carapidae 37229003 Echiodon rendahli Messmate fish AFMA
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ROLE IN TAXA NAME FAMILY NAME CAAB CODE SCIENTIFIC NAME COMMON NAME SOURCE

FISHERY

BC Teleost Macrouridae 37232001 Coelorinchus australis Southern whiptail Apportioned 37232000 to this species.

BC Teleost Berycidae 37258002 Beryx splendens Alfonsino AFMA

BC Teleost Berycidae 37258003 Centroberyx affinis Redfish AFMA

BC Teleost Berycidae 37258004 Centroberyx gerrardi Bight redfish AFMA

BC Teleost Cyttidae 37264001 Cyttus traversi King dory AFMA

BC Teleost Cyttidae 37264002 Cyttus australis Silver dory AFMA

BC Teleost Cyttidae 37264005 Cyttus novaezealandiae New Zealand dory AFMA

BC Teleost Zeidae 37264010 Cyttopsis rosea Rosy dory AFMA

BC Teleost Oreosomatidae 37266001 Neocyttus rhomboidalis Spikey oreodory AFMA

BC Teleost Oreosomatidae 37266005 Allocyttus niger Black oreodory AFMA

BC Teleost Lampridae 37268001 Lampris guttatus Opah Added from 37268900

BC Teleost Fistulariidae 37278001 Fistularia commersonii Smooth flutemouth Added from 37278000, as no species within list to accoatth

BC Teleost Fistulariidae 37278002 Fistularia petimba Rough flutemouth Added from 37278000, as no species within list to account catch

BC Teleost Macroramphosidae 37279002 Macroramphosus scolopax  Common bellowsfish AFMA. Apportioned catcliom 37279000.

BC Teleost Sebastidae 37287001 Helicolenus percoides Reef ocean perch AFMA

BC Teleost Neosebastidae 37287005 Neosebastes scorpaenoides Common gurnard perch AFMA

BC Teleost Neosebastidae 37287006 Neosebastes thetidis Thetis fish AFMA

BC Teleost Neosebastidae 37287007 Maxillicosta scabriceps Little gurnard perch Apportioned from 37288000 and 37990084.

BC Teleost Scorpaenidae 37287008 Scorpaena papillosa Southern red scorpionfish Apportioned 37287904 and 37990084 to this species.

BC Teleost Tetrarogidae 37287048 Centropogon australis Eastern fortescue AFMA

BC Teleost Sebastidae 37287093 Helicolenus barathri Bigeye ocean perch AFMA

BC Teleost Triglidae 37288002 Lepidotrigla papilio Spiny gurnard Added from 37990084

BC Teleost Triglidae 37288003 Lepidotrigla vanessa Butterfly gurnard ApportionedLepidotriglaspp (Butterfly gurnard (mixed)) to this and
two other L.spp. Also, apportioned from 37288000 and 37990084.

BC Teleost Triglidae 37288005 Pterygotrigla andertoni Painted latchet AFMA

BC Teleost Triglidae 37288008 Lepidotrigla mulhalli Roundsnout gurnard ApportionedLepidotriglaspp (Butterfly gurnard (mixed)) to this and
two other L.spp. Also, apportioned from 37288000 and 37990084.

BC Teleost Peristediidae 37288012 Satyrichthys cf moluccense  Blackfin armour gurnard AFMA Apportioned 37288000 and 37990084.
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ROLE IN TAXA NAME FAMILY NAME CAAB CODE SCIENTIFIC NAME COMMON NAME SOURCE

FISHERY

BC Teleost Triglidae 37288032 Lepidotrigla argus Eye gurnard Added from 37990085

BC Teleost Platycephalidae 37296002 Platycephalus conatus Deepwater flathead AFMA

BC Teleost Platycephalidae 37296003 Platycephalus bassensis Southern sand flathead AFMA

BC Teleost Platycephalidae 37296004 Platycephalus fuscus Dusky flathead AFMA

BC Teleost Platycephalidae 37296007 Platycephalus Bluespotted flathead AFMA

caeruleopunctatus

BC Teleost Platycephalidae 37296035 Platycephalus aurimaculatus Toothy flathead AFMA

BC Teleost Platycephalidae 37296036 Platycephalus longispinis Longspine flathead AFMA

BC Teleost Platycephalidae 37296037 Platycephalus speculator Southern bluespottedlathead AFMA

BC Teleost Platycephalidae 37296038 Platycephalus marmoratus  Marbled flathead AFMA

BC Teleost Hoplichthyidae 37297001 Hoplichthys haswelli Deepsea flathead AFMA

BC Teleost Serranidae 37311001 Lepidoperca pulchella Eastern orange perch AFMA

BC Teleost Serranidae 37311002 Caesioperca lepidoptera Butterfly perch AFMA

BC Teleost Serranidae 37311003 Caesioperca rasor Barber perch AFMA

BC Teleost Polyprionidae 37311006 Polyprion oxygeneios Hapuku AFMA

BC Teleost Serranidae 37311022 Epinephelus rivulatus Chinaman rockcod Apportioned 2658 kg to this species (from 37311901) and one other
species. This code also includgsinephelugenus.

BC Teleost Acropomatidae 37311053 Apogonops anomalus Threespinedcardinalfish AFMA

BC Teleost Serranidae 37311077 Epinephelus daemelii Black rockcod Apportioned 2658 kg to this species (from 37311901) and one other
species. This code also includgsinephelugenus.

BC Teleost Sillaginidae 37330001 Sillaginodes punctata King George whiting AFMA. Apportioned 37330000 to this species.

BC Teleost Sillaginidae 37330002 Sillago bassensis Southern school whiting Added from 37330000

BC Teleost Sillaginidae 37330005 Sillago robusta Stout whiting Added from 37330003

BC Teleost Sillaginidae 37330010 Sillago ciliata Sand whiting Added from 37330001

BC Teleost Sillaginidae 37330015 Sillago maculata Trumpeter whiting Added from 37330002

BC Teleost Carangidae 37337002 Trachurus declivis Common Jack mackerel AFMA

BC Teleost Carangidae 37337003 Trachurus novaezelandiae  Yellowtail scad AFMA

BC Teleost Carangidae 37337006 Seriola lalandi Yellowtail kingfish AFMA
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ROLE IN TAXA NAME FAMILY NAME CAAB CODE SCIENTIFIC NAME COMMON NAME SOURCE ‘

HERY Teleost Carangidae 37337062 Pseudocaranx georgianus  Silver trevally AFMA

BC Teleost Arripidae 37344002 Arripis trutta Eastern Australian salmon Added from 37344900

BC Teleost Arripidae 37344004 Arripis truttaceus Western Australian salmon Added from 37344900

BC Teleost Gerreidae 37349001 Parequula melbournensis Silverbelly Added 37349000.

BC Teleost Mullidae 37355029 Upeneichthys viamingii Bluespotted goatfish Apportioned Mullidae to this species.

BC Teleost Pentacerotidae 37367002 Paristiopterus labiosus Giant boarfish AFMA. Apportioned Boarfishes to tligecies and three other species
BC Teleost Pentacerotidae 37367003 Pentaceropsis recurvirostris  Longsnout boarfish ‘,IAV:E:/TA“SL

BC Teleost Pentacerotidae 37367004 Pentaceros decacanthus Bigspine boarfish AFMA

BC Teleost Pentacerotidae 37367005 Zanclistius elevatus Blackspot boarfish AFMA

BC Teleost Oplegnathidae 37369002 Oplegnathus woodwardi Knifejaw AFMA

BC Teleost Cheilodactylidae 37377002 Nemadactylus douglasii Grey morwong AFMA

BC Teleost Cheilodactylidae 37377004 Nemadactylus valenciennesi Blue morwong AFMA

BC Teleost Latridae 37378001 Latris lineata Striped trumpeter AFMA. Apportioned 37378900 to this species.
BC Teleost Latridae 37378002 Latridopsis forsteri Bastardirumpeter AFMA. Apportioned 37378900 to this species.
BC Teleost Sphyraenidae 37382002 Sphyraena novaehollandiae Snook BC. Added from 37382901

BC Teleost Odacidae 37385009 Haletta semifasciata Blue weed whiting AFMA

BC Teleost Pinguipedidae 37390001 Parapercis allporti Barred grubfish AFMA

BC Teleost Uranoscopidae 37400001 Xenocephalus armatus Bulldog stargazer AFMA

BC Teleost Uranoscopidae 37400003 Kathetostoma laeve Common stargazer AFMA

BC Teleost Uranoscopidae 37400018 Kathetostoma canaster Speckled stargazer AFMA

BC Teleost Callionymidae 37427001 Foetorepus calauropomus ~ Common stinkfish AFMA

BC Teleost Gempylidae 37439001 Thyrsites atun Barracouta AFMA. Apportioned hyrsitespp. To this species.
BC Teleost Gempylidae 37439002 Rexea solandri Gemfish AFMA

BC Teleost Trichiuridae 37440002 Lepidopus caudatus Frostfish AFMA. Apportioned 3744000 to this species.
BC Teleost Centrolophidae 37445001 Hyperoglyphantarctica Blueeye trevalla AFMA

BC Teleost Centrolophidae 37445006 Seriolella punctata Silver warehou AFMA
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ROLE IN TAXA NAME FAMILY NAME CAAB CODE SCIENTIFIC NAME COMMON NAME SOURCE

FISHERY

BC Teleost Bothidae 37460001 Lophonectes gallus Crested flounder Apportioned 37990009 to this species and 3 other species.

BC Teleost Paralichthyidae 37460009 Pseudorhombus arsius Largetooth flounder Apportioned 37990009 to this species and 3 other species.

BC Teleost Pleuronectidae 37461001 Ammotretisrostratus Longsnout flounder Apportioned 37990009 to this species and 3 other species.

BC Teleost Pleuronectidae 37461003 Rhombosolea tapirina Greenback flounder Apportioned 37990009 to this species and 3 other species.

BC Teleost Soleidae 37462010 Zebrias scalaris Manyband sole Apportioned catch of 3799015 to this species and two other new
species (family Soleidae; 37462017).

BC Teleost Soleidae 37462017 Brachirus nigra Black sole Added species from 37990015 (Cynogloddidae and Soleidae).
Apportioned catch from 37990015 to this species and 37462010.

BC Teleost Monacanthidae 37465002 Acanthaluteres vittiger Toothbrush leatherjacket Apportioned Moncanthidae/Balistidae catch to this species.

BC Teleost Monacanthidae 37465003 Eubalichthys mosaicus Mosaic leatherjacket Apportioned Moncanthidae/Balistidae catch to this species.

BC Teleost Monacanthidae 37465005 Meuschenia scaber Velvet leatherjacket Apportioned Moncanthidae/Balistidae catch to this species.

BC Teleost Monacanthidae 37465007 Scobinichthys granulatus Rough leatherjackets Apportioned Moncanthidae/Balistidae catch to this species.

BC Teleost Monacanthidae 37465034 Eubalichthys gunnii Gunn's leatherjacket Apportioned Moncanthidae/Balistidae catch to this species.

BC Teleost Monacanthidae 37465036 Meuschenidreycineti Sixspine leatherjacket Apportioned Moncanthidae/Balistidae catch to this species.

BC Teleost Monacanthidae 37465037 Thamnaconus degeni Bluefin leatherjacket Apportioned Moncanthidae/Balistidae catch to this species.

BC Teleost Ostraciidae 37466001 Aracana ornata Ornate cowfish AFMA

BC Teleost Ostraciidae 37466002 Anoplocapros inermis Eastern smooth boxfish AFMA

BC Teleost Ostraciidae 37466003 Aracana aurita Shaw's cowfish AFMA

BC Teleost Ostraciidae 37466004 Lactoria cornuta Longhorn cowfish AFMA

BC Teleost Tetraodontidae 37467001 Contusus richei Barred toadfish Apportioned 37467000 to this species and two others.

BC Teleost Tetraodontidae 37467005 Arothron firmamentum Starry toado Apportioned 37467000 to this species and two others.

BC Teleost Tetraodontidae 37467044 Contusus brevicaudus Pricklytoadfish Apportioned 37467000 to this species and two others.

BC Teleost Diodontidae 37469001 Diodon nicthemerus Globefish AFMA

BC Teleost Diodontidae 37469002 Allomycterus pilatus Deepwater burrfish AFMA

BC Teleost Diodontidae 37469013 Dicotylichthys punctulatus ~ Threebarred porcupinefish AFMA

BC Teleost Molidae 37470001 Mola ramsayi Short sunfish AFMA
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Protected species

A protected speciéd refers toall species listed/covered under the EPBC Act 1999, which inehadected® species (listed threatened species i.e.
vulnerable, endangered or critically endangered), cetaceans, listed migratory species and listed marine species.

Protected species that occur in the area of the fishery.Protected species are oftguoorly listed by fisheries due to low frequency of direct

interaction. Both direct (capture) and indirect (e.g. food source captured) interaction are considered in the ERAEF appsbaciprotected species

has been generatefbr this subfishery andncluded in the PSAnd SAFE (chondrichthyarsgecies listThis list was initially provided by AFMA which

was further validated and reviewed using informationERBC Act List of Threatened Fawehsite;http://www.environment.gov.au/cgi
bin/sprat/public/publicthreatenedlist.pand available literature on protected species occurrence and distribution such as Expert Panel on a Declared
Commercial Fishing ActivityQ24); marine birds: Menkhorst et §2017) Reid et al. (2002jnarine mammals: Woinarskt al.(2014), Jefferson et.al
(2015); teleosts: Atlas of Living Australia Fishimagp//fish.ala.org.aul, CAABttp://www.cmar.csiro.au/caab/index.htm) Fishes of Australia
http://fishesofaustralia.net.au). Species from higher order family categories that were considered to have potential to interact with fishery (based on
geographic rangandproven/perceived susceptibility to the fishing gear/methods and examples from other similar fisheriesthergsbe) were also
included.

Table2.6. Protected speciegPS)ist for the SESSBanish seine sulishery. AFMA: refers to AFMA Logbook and/@bserver data.

ROLE IN TAXA FAMILY NAME CAAB CODE SCIENTIEINAME COMMON NAME SOURCE(S)

FISHERY

PS Chondrichthyan Lamnidae 37010001 Isurus oxyrinchus Shortfin mako AFMA

PS Teleost Solenostomidae 37281002 Solenostomus paradoxus Harlequin ghost pipefish, Ornate ghost pipefic Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282001 Phycodurus eques Leafy seadragon Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282002 Phyllopteryx taeniolatus Weedy seadragon, Common seadragon Expanded fronSyngnathidae undifferentiated
PS Teleost Syngnathidae 37282008 Urocampus carinirostris Hairy pipefish Expanded from Syngnathidaendifferentiated

P¢KS GSNY GLINPUSOGSRE aLISOASE NBTFSNB (2 alLlSO0OASa fAaldRR ydHSRSBNR abtyrRNILINR0(18S QilikKSR 94t LIS O AISG oM
past Commonwealth Government (including AFMA) documents.

Bb23S GLINPAGSOUIKSRAYFfE L0 NBFTSNR (2 Fff aLSOASa O2FSNBR ceéedspecdes that are/ thréaténiéd (wuldegtatile, 6 KA £ S Gt
endangered or critically endangered).
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ROLE IN TAXA FAMILY NAME CAAB CODE SCIENTIEINAME COMMON NAME SOURCE(S)

FISHERY

PS Teleost Syngnathidae 37282009 Lissocampus runa Javelin pipefish Expanded fronByngnathidae undifferentiated
PS Teleost Syngnathidae 37282010 Hippocampus bleekeri pot bellied seahorse Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282011 Histiogamphelus briggsii Briggs' crested pipefish, Brigggefish Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282012 Hypselognathus rostratus Knifesnouted pipefish Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282013 Leptoichthys fistularius Brushtail pipefish Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282014 Kaupus costatus Deepbodied pipefish Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282015 Mitotichthys semistriatus Haltbanded pipefish Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282016 Lissocampus caudalis Australian smooth pipefish, Smooth pipefish Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282017 Stigmatopora argus Spotted pipefish Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282018 Stigmatopora nigra Wide-bodied pipefish, Black pipefish Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282019 Stipecampus cristatus Ringbacked pipefish Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282021 Pugnaso curtirostris Pugnosed pipefish Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282022 Mitotichthys mollisoni Mollison's pipefish Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282023 Vanacampus phillipi Port Phillip pipefish Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282024 Vanacampus poecilolaemus Australian longsnout pipefish, longnouted Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282025 Mitotichthys tuckeri 'lI)'IL‘JJceIISrhs pipefish Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282026 Hippocampus breviceps Shorthead seahorse, Shesnouted seahorse  Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282029 Solegnathus spinosissimus Spiny pipehorse AFMA

PS Teleost Syngnathidae 37282055 Cosmocampus howensis Lord Howe pipefish Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282061 Festucalex cinctus Girdled pipefish Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282064 Filicampus tigris Tiger pipefish Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282071 Heraldia nocturna Upsidedown pipefish Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282075 Hippichthys penicillus Beady pipefish, Steeposed pipefish Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282083 Kimblaeus bassensis Trawl pipefish, Kimbla pipefish Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282085 Maroubra perserrata Sawtooth pipefish Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282095 Notiocampus ruber Red pipefish Expanded from Syngnathidaendifferentiated
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ROLE IN TAXA FAMILY NAME CAAB CODE SCIENTIEINAME COMMON NAME SOURCE(S)

FISHERY

PS Teleost Syngnathidae 37282102 Vanacampus margaritifer Mother-of-pearl pipefish Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282105 Hippocampus minotaur Bullneck seahorse Expanded fronsyngnathidae undifferentiated
PS Teleost Syngnathidae 37282120 Hippocampus abdominalis Bigbellied / southern potbellied seahorse Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282127 Idiotropiscis lumnitzeri Sydney'pygmy pipehorse Expanded from Syngnathidaendifferentiated
PS Teleost Syngnathidae 37282130 Heraldia sp. fin Kuiter, 2009] Western upsidedown pipefish Expanded from Syngnathidaendifferentiated
PS Marine bird Procellariidae 40041004 Fulmarus glacialoides Southern fulmar Expanded from Procellaridagindifferentiated
PS Marine bird Procellariidae 40041005 Halobaena caerulea Blue petrel Expanded from Procellarida@indifferentiated
PS Marine bird Procellariidae 40041007 Macronectes giganteus Southern gianpetrel Expanded from Procellaridaeindifferentiated
PS Marine bird Procellariidae 40041008 Macronectes halli Northern giantpetrel Expanded from Procellaridaeindifferentiated
PS Marine bird Procellariidae 40041009 Pachyptila belcheri Slendetbilled prion Expanded from Procellaridaeindifferentiated
PS Marine bird Procellariidae 40041011 Pachyptila desolata Antarctic prion Expanded from Procellaridaeindifferentiated
PS Marine bird Procellariidae 40041012 Pachyptila salvini Salvin's prion Expanded from Procellaridaeindifferentiated
PS Marine bird Procellariidae 40041013 Pachyptila turtur Fairy prion Expanded from Procellaridagindifferentiated
PS Marine bird Procellariidae 40041017 Pelecanoides urinatrix Common divingpetrel Expanded from Procellarida@indifferentiated
PS Marine bird Procellariidae 40041018 Procellaria aequinoctialis White-chinned Petrel Expanded from Procellaridagindifferentiated
PS Marine bird Procellariidae 40041019 Procellaria cinerea Grey Petrel Expanded from Procellarida@indifferentiated
PS Marine bird Procellariidae 40041028 Pterodroma inexpectata Mottled petrel Expanded from Procellarida@indifferentiated
PS Marine bird Procellariidae 40041029 Pterodroma lessonii White-headed petrel Expanded from Procellarida@indifferentiated
PS Marine bird Procellariidae 40041030 Pterodroma leucoptera Gould's petrel Expanded fronfProcellaridae undifferentiated
PS Marine bird Procellariidae 40041031 Pterodroma macroptera GreatWinged Petrel Expanded from Procellaridaeindifferentiated
PS Marine bird Procellariidae 40041032 Pterodroma mollis Softplumaged petrel Expanded from Procellaridagindifferentiated
PS Marine bird Procellariidae 40041035 Pterodroma solandri Providence petrel Expanded from Procellaridaeindifferentiated
PS Marine bird Procellariidae 40041036 Puffinus assimilis Little shearwater Expanded from Procellaridaeindifferentiated
PS Marine bird Procellariidae 40041037 Puffinus bulleri Buller's shearwater Expanded from Procellaridaeindifferentiated
PS Marine bird Procellariidae 40041038 Puffinus carneipes Fleshfooted shearwater Expanded from Procellaridaeindifferentiated
PS Marine bird Procellariidae 40041040 Puffinus gavia Fluttering shearwater Expanded from Procellarida@indifferentiated
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ROLE IN TAXA FAMILY NAME CAAB CODE SCIENTIEINAME COMMON NAME SOURCE(S)

FISHERY

PS Marine bird Procellariidae 40041042 Puffinusgriseus Sooty shearwater Expanded from Procellarida@indifferentiated
PS Marine bird Procellariidae 40041043 Puffinus huttoni Hutton's shearwater Expanded from Procellaridaeindifferentiated
PS Marine bird Procellariidae 40041045 Puffinuspacificus Wedgetailed shearwater Expanded from Procellaridagindifferentiated
PS Marine bird Procellariidae 40041047 Puffinus tenuirostris Short Tailed shearwater AFMA

PS Marine mammal  Otariidae 41131001 Arctocephalus forsteri Longnosed fur seal AFMA

PS Marine mammal  Otariidae 41131003 Arctocephalus pusillus doriferus  Australian fur seal AFMA
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Scoping Document S2B1. Benthic Habitats

Since the previous assessments over a decade ago, there has been consiemednieh and
habitat identification and modelling of demersal habitats around Australia and specifically in
the SESSF region (HobdayleR811a; Pitcher et al. 2015; Pitcher et al. 2016; Williams et al.
2009; 20104, bc 2011). This has culminatedRitcher et al(2016) in an FRD@inded project,
redefined much of the Australian seafloor based on mgsale surrogates collated from data
from biological surveys, environmental dapaptected area/fishery closurdata. The

temporal range of the fishery effort data of Pitcher et(@016 was flom 1985-~2012is
immediately prior to this currenaissessment period and was considered very relevant. The
new data and methodologsre not directly mappable to the original anagsbut these
assessments are more comprehensive than the previmes and will therefore be used in
preference to the oginal scoping of habitats.

Although thenew assessment was conducted for the trawl fisheries, the identification of
vulnerable habitts within assemblages is also relevant when assessing other fishing methods
in the region By overlaying the fisheffpotprint over the assemblage distribution mgpve
identified those containing vulnerdé habitats that may be at particular rigkor theDanish
seinefishery,we used the SET otter trawl regién
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Figure2.1).
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The most vulnerable types of habitats were identified in Williams et al. 2011 and Pitcher et al.
2016 and their locations were identified ByWilliams (CSIRO) (peceamm 19 Feb 2018) as
follows:

1 Subcropping friable sandstone supporting sponge gardens (in SET assemblage 20)
1 Relict stalked crinoid on shelf breaks (in SET assemblage 2)

1 Bryozoans on shelf edge (in SET assemblages 4, 14, 9)

1 Treeforming octocorals and black coratssteep yper-slope banks (in SET
assemblage 2, 8).

I Habitat¢forming benthos (in GAB assemblage 8)

The lack of evidence to prove direct impact fr@anish seininimpedesfurther analysis.
Furthermore using the more recent assessments by Pitcher et al. 2016 ydwedid to be
incorporated into the ERAEF protocol. Consequently the SICA is preliminary and further
assessment at Level 2 is not possible at this time.
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Figure2.1. Map of the SESSF otter trandgion showing the 20 assemblagealerived by Pitcher et al.
2016(Excerptfrom Pitcher et al 2016). Each of the assemblages are now used as proxies &bitat in
the assessment.
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The previas ERAEF assessment of Branishseinefishery Wayteat al. 20®) found that the
outer shelf habitats were most at risk. High risk habitats on the outer shelf were hard bottom
types covered with erect or delicate epifauna and soft bottom habitavered with large,
erect or delicate pifauna (Williams et al. 20118pifauna were sponges, crinoids, octocorals,
sedimentary animals or mixed fauna (Williams ef@ll1). The effort data for thédanish seine
fishery indicated that the greatest concentrationfaghingwasin the easten Bass Straipn
whole continental sheldff Gippslandaround to Ederand on the outer shelf/shelf break of
Canyons and east of Flinders Island. These amaslate to primarily SETassemblage$8, 20
andpotentially 2(Table2.7). Asemblages 20 andcdntain vulnerable habitat$ishingalso
200dzNNBR ¢Sal 2 Fintéthefwasiyi Rass Straihiyi Asgenbldgds 12 and
7 but at lower intensitythan inthe east Pitcher et al(2016) did not characterise any
vulnerablehabitats in thoseassemblages.

Table2.7. Benthic habitats that occur within the jurisdictional boundary of th 8 ESSBanish seine
subishery. The details of these aemblages were not available at the time of assessmeWthile
records suggestDanish seineperations occurredacrosssomeof theseassemblage¢shaded)it was
not possible to determine eactly the overlap with these assemblages.
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8 Treeforming octocorals and black corals in steep upglepe banks
9 Bryozoans on shelf edge
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Scoping Document S2B2. Pelagic Habitats

Table2.8. Pelagic habitats for theSESSPBanish seinesub-fishery. Shading denotes habitats occurring
within the jurisdictional boundary of the fisheryBolded text refers to pelagic habitats where fishing

effort has occurred.

ERAEF PELAGIC HABITAT TYF DEPTH COMMENTS SOURCE
PELAGIC (M)
HABITAT
NO.
P1 Eastern Pelagic 0¢ 200 ERA pelagibabitat database based
Province- Coastal on pelagic communities definitions
P2 Eastern Pelagic Provinc 0¢> 600 this is a compilation of the ERA pelagic habitat database based
- Oceanic range covered by Oceanic on pelagic communities definitions
Community (1) and (2)
P3 Heard/ McDonald 0->1000 this is a compilation of the ERA pelagic habitat database based
Islands Pelagic range covered by Oceanic on pelagic communities definitions
Provinces Oceanic Community (1) and (2)
P4 North Eastern Pelagic  0¢> 600 this is a compilation of the ERA pelagic habitat database based
Province- Oceanic range covered by Oceanic on pelagic communities definitions
Community (1) and (2)
P5 Northern Pelagic 0¢ 200 ERA pelagic habitat database based
Province- Coastal on pelagiccommunities definitions
P6 North Western Pelagic 0¢> 800 this is a compilation of the ERA pelagic habitat database based
Province- Oceanic range covered by Oceanic on pelagic communities definitions
Community (1) and (2)
P7 Southern Pelagic 0¢ 200 this is a compilation of the ERA pelagic habitat database based
Province- Coastal range covered by Coastal on pelagic communities definitions
pelagic Tas and GAB
P8 Southern Pelagic 0¢>600 this is a compilation of the ERA pelagic habitat database based
Province- Oceanic range covered by Oceanic on pelagic communities definitions
Communities (1, 2 and 3)
P9 Southern Pelagic 0¢>600 this is a compilation of the ERA pelagic habitat database based
Province- Seamount range covered by Seamount  on pelagic communities definitions
Oceanic Oceanic Communities (1), (2),
and (3)
P10 Western Pelagic 0¢200 ERA pelagic habitat database based
Province- Coastal on pelagic communities definitions
P11 Western Pelagic 0¢>400 this is a compilation of the ERA pelagic habitat database based
Province- Oceanic range covered by Oceanic on pelagic communities definitions
Community (1) and (2)
P12 Eastern Pelagierovince 0¢>600 this is a compilation of the ERA pelagic habitat database based
- Seamount Oceanic range covered by Seamount  on pelagic communities definitions
Oceanic Communities (1) and
@
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ERAEF PELAGIC HABITAT TYF DEPTH COMMENTS SOURCE

PELAGIC M)

HABITAT

NO.

P13 Heard/ McDonald 0-1000 this is a the same as ERA pelagic habitat database based
Islands Pelagic community Heard Plateau0  on pelagic communities definitions
Provinces Plateau 1000m

P14 North Eastern Pelagic  0¢ 200 ERA pelagic habitat database based
Province- Coastal on pelagic communitiedefinitions

P15 North Eastern Pelagic  0¢> 600 this is a compilation of the ERA pelagic habitat database based
Province- Plateau range covered by the on pelagic communities definitions

Northeastern Seamount
Oceanic (1) and (2)

P16 North EasterrPelagic 0¢>600 ERA pelagic habitat database based
Province- Seamount on pelagic communities definitions
Oceanic

P17 Macquarie Island 0¢ 250 ERA pelagic habitat database based
Pelagic Province on pelagic communities definitions
Oceanic

P18 Macquarie Island 0-> this is a compilation of the ERA pelagic habitat database based
Pelagic Province 1500 range covered by Oceanic on pelagic communities definitions
Coastal Community (1) and (2)
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Scoping Document S2Chemersal Communities

In ERAEF, communities are defined as the set of species assemblages that occupy the large scale provinces and biech&®eatifonal
bioregionalisation studies. The biota includes mobile fauna, both vertebrate and invertebrdatexcludes sessile organisms such as corals that are
largely structural and are used to identify benthic habitats. The same community lists are used for all fisheries, wihbldudse as relevant for a
particular fishery being identifiedased on he spatial overlap with effort in the fishery. The spatial boundaries for demersal communities are based on
IMCRA boundaries for the shelf, and on slope bioregionalisations for the slope (IMCRA 1998; Last et al. 2005). Therstmies har the pelagi
communities are based on pelagic bioregionalisations and on oceanography (Condie et al. 2003; Lyne and Hayes 2004} feglmrspecific
modifications to these boundaries are described in detail in Hobday et al. (2007) and briefly outlinedbiotiimees to the community Tables below.

Table2.9. Demersal communities that underlie the pelagic communities in which fishing actigitgured in the SESSPanish seinesub-fishery (x). Shaded cells
indicate all communities within the provinceBold crosses refer to communities where fishiagtuallyocaurred in the SESSPanish seinesub-fishery.
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DEMERSAL COMMUNITY
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1Four inner shelf communities occur in the Timor Transition (Arafura, Groote, Cape York and Gulf of Carpentaria) aneéthteslficommunities occur in the Southern (Eyre, Eucla and
South West Coast). At Macquariedanerandouter shelves (250m), ancupper and midslope communities combined (26000m). At Heard/McDonald Kouter and upper slope
plateau communities combined to form four communities: Shell Bank, inner and outer Heard Plate&@(b®0and Western BanksOQ@500m),>mid and upper plateau communities
combined into 3 trough (Western, North Eastern and South Eastern), southern slope and North Eastern plateau commurli0@®H&NE 3 groups at Heard Is: Deep Shell Bank
(>1000m), Southern and North E&astwer slope/abyssalGreat Barrier Reef in the North Eastern Province and TransitiohRodley Shoals in North Western Transition.
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Scoping Document S2C2. Pelagic Communities

Table2.10. Pelagic communities in which fishing gty occurs in theSESSBanish seinesub-fishery (black; x). Shaded cells indicate all communities that exist in the
province.

PELAGIC COMMUNITY

z
z 72
= w
'_ |_
(/) (/)
< L
w =
R =
= =
o o
(@] (@]
z z

MCDONALD IS2

Coastal pelagic -200m2 X X
Oceanic (1) @ 600m

Oceanic (2) >600m

Seamount oceanic (1)d600m
Seamount oceanic (£00¢3000m

Oceanic (1) @ 200m X
Oceanic (2) 20600m X
Oceanic (3) >600m X

Seamount oceanic (1)@@200m
Seamount oceanic (2) 2@3600m
Seamount oceanic (3) 6§8000m
Oceanic (1) @00m

Oceanic (2) >400m

Oceanic (1) @00m

Oceanic (2) >800m

Plateau (1) 600m

Plateau (2) >600m

Heard Plateau-1000n?

Oceanic (1)1000m

Oceanic (2) >1000m

Oceanic (1)1600m

Oceanic (2) >1600m

1 Northern Province has five coastal pelagic zones (NWS, Bonaparte, Arafura, Gulf and East Cape York) and Southern Rrovimcesd$as, GAB)At Macquarids: coastal pelagic
zone to 250m3 At Heard and McDonald Is: coastal pelagic zone broadened to cover entire plateau to maximum of 1000 m.
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Timor Transition

,,:North East Transition

North Western > = \ ™ cane Provi
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al Eastern

South Western--
Transition

' South Eastern
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.. Southern——""""
Western Tasmanian
Transition

~-Central Bass

Tasmanian

(b)

;- North Eastern

- Southern <

Figure2.2 (a) Demersal communities around mainland Australia based on bioregionalisation schema.
Some inshore (110 m) communities comprise more than one community e.g. Timor Transition
comprises 4 distinct communitiegb) Australian pelagic provinces. Hatched areas indicate coastal
epipelagic zones overlying the shelf. Offshore (oceanic) provinces comprise two or more overlaying
pelagic zones as indicated in Table 2.10. Seamounts (black) and plateaux (light green) are illustrated in
their demersal or pelagic provinces.
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2.2.3 ldentification of objectives for components and sutomponents(Step
3)

Objectives are identified for each sfishery for the five ecological components (target,
bycatch/byproductprotected specieshabitats, anccommunities) and stlsomponents, and

are clearly documented. It is important to identify objectives that managers, the fishing

industry, and other stakeholders can agree on, and that scientists can quantify and assess. The
criteria for selecting ecologicaperational objectives for risk assessment are that they:

1 be biologically relevant;

1 have an unambiguous operational definition;

1 be accessible to prediction and measurement; and
1

that the quantities they relate to be exposed to the hazards.

For fisheries that have completed Ecological Sustainable Development (ESD) reports, use can
be made of the operational objectives stated in those reports.

9F OK W2LISNIXGA2y It 202S004A @8opingDacunent §adideR | 2
suggestd examples of operational objectives and indicators. Where operational objectives are
already agreed for a fishery (Existing Management Objecti&O$, those should be used

(e.g. Strategic Assessment Reports). The objectives need not be apadijed, with regard

to numbers or fractions of removal/impact, but should indicate that an impact in the sub
component is of concern/interest to the stftshery. The rationale for including or discarding

an operational objective is a crucial part of ttadle and must explain why the particular

objective has or has not been selected for in the (sub) fishery. Only the operational objectives
selected for inclusion in the (sub) fishery are used for Level 1 andlgsisl ¢ SICA Document
L1.7).
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Scoping Bcument S3Components and sueomponents dentification of objectives

Table2.11. Components and sutsomponents identification ofoperational dbjectivesand rationale.
Operational objectives thaare eliminated are shaded outeEMO: ExistindlanagementObjective;

AMO: Existing AFMManagementObjective

COMPONENT

and secondary
commercial
species

Key Commercial

CORE
OBJECTIVE

Avoid
recruitment
failure of the
key/secondary
commercial
species

Avoid negative
consequences
for species or
population sub
components

SUB
COMPONEN

1. Population
size

EXAMPLE
OPERATIONAL
OBJECTIVES

1.1 Notrend in

biomass

1.2 Maintain
biomass above
a specified level

1.3 Maintain
catch at
specified level

1.4 Species do
not approach
extinction or
become extinct

EXAMPLE
INDICATORS

Biomass,
numbers,
density, CPUE,
yield

RATIONALE

1.1 Increases in biomass of tkey/secondary
commericalspecies would be acceptable.

1.2.To ensure that population at acceptable
leve by the assessment

1.3.TACevels are specified.

1.4. This is a general objective for all AFMA
fisheriesas per Fisheries Management Act
1991 (objective (b))

In general these objectives underlie the
sustainable management of the Fishery, for
both targd bait and target species.

2. Geographic

2.1 Geographic

Presence of

2.1Not currently monitored. No specific

range range of the population management objective based on the
population, in across the geographic range of key/secondary
terms of size known commercial species.
and continuity | distribution
does not range
change outside
acceptable
bounds
3. Genetic 3.1 Genetic Frequency of 3.1Not currently monitored. No specific
structure diversity does genotypes in management objective based on the
not change the population, | geographic range of key/secondary
outside effective commercial species.
acceptable population size
bounds (Ne), number of
spawning units
4. 4.1 Biomass, 4.1Covered in general by 1.2 EMO and AM(
Agelsizelsex | Agelsizelsex numbers or . .
structure structure does | relative The size range apeciessuggests that the
not change proportion in flsherylls not targeting recruitment or
outside age/size/sex spawning grounds.
acceptable classes
bounds (e.g.
more than X%
from reference | Bjomass of
structure) spawners
Mean size, sex
ratio
5l 5.1 Fecundity of| Egg production | 5.1 Covered by 1.2 EMO and AMO.
Reproductive | the population | of population Reproductive capacity in terms of egg
capacity does not production may be easier to monitor via
change outside changes in Age/siZsex structure.
ggzi‘()j?k():}g_ ’;Z‘:Si?:nce of | 5.2 Covered by 1.2 EMO and AMO. May be

more than X%
of reference
population
fecundity)

easier to monitor via changes in Age/size/se;
structure in the fishery.
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COMPONENT CORE

OBJECTIVE

SUB
COMPONEN

EXAMPLE
OPERATIONAL

EXAMPLE
INDICATORS

RATIONALE

OBJECTIVES

2 Recruitment
to the
population does
not change
outside
acceptable
bounds

6. Behaviour | 6.1 Behaviour | Presence of 6.1. Changet behaviourthat are deleterious
/movement and movement | population to the species and populations are to be
patterns of the | across space, avoided.
population do movement
not change patterns within Covered by 1.2 EMO and AMO.
outside the population
acceptable (e.g. attraction
bounds to bait, lights)
Byproduct and | Avoid 1.Population | 1.1 Notrend in | Biomass, 1.1 Increases in biomass of the
Bycatch recruitment size biomass numbers, bycath/byproductspecies would be
failure of the . density, CPUE, | acceptable.
byproduct and 1.2 Species do yield .
bycatchspecies not approach 1.2. To ensure that population at acceptable

Avoid negative
consequences
for species or
population sub
components

extinction or
become extinct

1.3 Maintain
biomass above
a specified level

1.4 Maintain
catch at
specified level

level by the assessmer@overed by EMO and
AMO that ensures the fishery does not
threaten bycatch species.

1.3. TA levels are specifieBMO/AMO-
annualreviews of all information on bycatch
species with the aim of developing species
ALISOATAO 080 GOK T AY
LINPGAaAAZYAaQ G2 tAYAD
stocks in localised areas.

1.4. This is a general objective for all AFMA
fisheries as peFisheries Management Act
1991 (objective (b)Maintaining
bycatch/byproduct levels not a specific
objective. The protection of bycatch by TACs
based on precautionary principles is the
LINEFSNNBR YSiK2R®
enforced if bycatch exceedgt limits.

aa

2. Geographic
range

2.1 Geographic
range of the
population, in
terms of size
and continuity

Presence of
population
across space

2.1Not currently monitored. No specific
management objective based on the
geographic range of byproduct/bycatch
speciesNo specific management objective
based on the geographic range of

does not bycatch/byproduct species.
change outside
acceptable
bounds
3. Genetic 3.1 Genetic Frequency of 3.1Not currently monitored. No reference
structure diversity does genotypes in levels established. No specific management
not change the population, | objective based on the genetic structure of
outside effective bycatch species.
acceptable population size
bounds (Ne), number of

spawningunits
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COMPONENT CORE SUB EXAMPLE EXAMPLE RATIONALE
OBJECTIVE COMPONENT OPERATIONAL INDICATORS
OBJECTIVES
4. 4.1 Biomass, 4.1EMO¢ move on provisions require that if
Agelsizelsex | Agelsizelsex numbers or bycatch inany one haul exceeds set limits
structure structure does | relative then the vessel must not use théshing
not change proportion in method within 5 nm of that site for at least 5
outside age/size/sex days.
acceptable classes
bounds (e.g. .
more thanX% | Biomass of
from reference | SPAWNErs
structure) Mean size, sex
ratio
5 5.1 Fecundity of| Egg production | 5.1. S@2y R G(KS 3ISySNI f |
Reproductive | the population | of population is conducted in a manner that does not
capacity does not threaten stocks of byproduct / bycatch
change outside Abundance of | 53554 §a¢ 5 NBLINE RdzO{ A
acceptable Lo L currently measured for bycatch/byproduct
bounds (e.g. species and is largely covered by other
more than X% objectives.
of reference
population
fecundity)
Recruitment to
the population
doesnot
change outside
acceptable
bounds
6. Behaviour | 6.1 Behaviour | Presence of 6.1 Trawling does not appear to attract
/movement and movement | population bycatch spcies or alter their behaviour and
patterns of the | across space, movement patterns, resulting in the attractiol
population do movement of species to fishing grounds.
not change patterns within
outside the population
acceptable (e.g. attraction
bounds to bait, lights)
Protected Avoid 1. Population | 1.1 Species do | Biomass, 1.1 EMO The fishery is conducted in a
species recruitment size not further numbers, manner that avoids mortality of, or injuries to|
failure of approach density, CPUE, | endangered, threatened or protected speciey
protected extinction or yield - — . .
species become extinct 1.2 A positive trend in biomass is desirable fi

Avoid negative
consequences
for protected
species or
population sub
comporents

Avoid negative
impacts on the
population from
fishing

1.2 No trend in
biomass

1.3 Maintain
biomass above
a specified level

1.4 Maintain
catch at
specified level

protected species.

1.3 Maintenance opfrotected speciebiomass
above specified levels not currently a fishery,
operational objective.

Mén ¢KS +0628S 9ah ai
mortality/injury to protected species

2. Geographic
range

2.1 Geographic
range of the
population, in
terms of size
and continuity
does not
change outside
acceptable
bounds

Presence of
population
across space,
i.e. the
SouthernOcean

2.1Change in geographic range obtected
species may have serious consequences e.¢
population fragmentatin and/or forcing
species into sutpptimal areas.

3. Genetic
structure

3.1 Genetic
diversity does

Frequency of
genotypes in

3.1 Becauseopulation size of ptected
species is often smafprotected speciesre
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COMPONENT CORE

OBJECTIVE

SUB
COMPONEN

EXAMPLE
OPERATIONAL

OBJECTIVES

not change

EXAMPLE
INDICATORS

the population,

RATIONALE

sensitive to loss of genetic diversity. Genetic

outside effective monitoring may be an effective approach to
acceptable population size | measure possible fishery impacts.
bounds (Ne), number of
spawning units
4. 4.1 Biomass, 4.1 Monitoring the age/size/sex structure of
Agelsizelsex | Agelsizelsex numbers or protected species populations is a useful
structure structuredoes relative management tool allowing the identification
not change proportion in of possible fishery impacts and that cress
outside age/size/sex section of the population most at risk.
acceptable classes
bounds (e.g. .
more than X% | Biomass of
from reference | SPAWNErs
structure) Mean size, sex
ratio
5l 5.1 Fecundity of| Egg production | 5.1The reproductive capacity pfotected
Reproductive | the populaion of population species is of concern tais fishery because
capacity does not potential fishery induced changes in
change outside Abun_dance of reproductive ability (e.g. reduction in prey
acceptable recruits items may critically affect seabird brooding
bounds (e.g. success) may have immediategatt on the
more than X% population size of ptected sgecies.
of reference
population
fecundity)
Recruitment to
the population
does not
change outside
acceptable
bounds
6. Behaviour | 6.1 Behaviour Presence of 6.1 Trawlingoperations may attracprotected
/movement and movement | population species and alter behaviour and movement
patterns of the | across space, patterns, resulting in the habituation of
population do movement protected species to fishing vesselkhe
not change patterns within | overall effect may be to prevent juveniles
outside the population | from learning to fend for themselves
acceptable (e.g. attraction | thereforeA y ONB I aAy3 G(KS |
bounds to bait, lights) fishing vessels. Subsequently this could
substantially increase the risk of
injury/mortality by collision, entrapment or
entanglement with a vessel or fishing gear.
7.Hshery 7.1 Survival Survival rate of | 7.1, 7.2, EMQ@ The fishery igonducted in a
interactions after species after manner that avoids mortality of, or injuries to|
interactions is interactions endangered, threatened or protected species
maximised Includes the prohibition on discarding offal
) (bycatch, fish processing waste, unwanted
7.2 Interactions | | dead fish), gear restrictions and reduced
do nqt affect interactions, lighting levels taninimise interactions ad
:22 \r;f[k))l:“btl{ic?r: biomass or attraction of the vessel tonptected species.
or its ability to | NUMPers in
recover population
Habitats Avoid negatie 1. Water 1.1 Water Water 1.1 EMO control the discharge or discarding
impacts on quality quality does not| chemistry, waste (fish offal) and limit lighting on the
quality of change outside | noise levels, vessels. MARPOLgwations prohibit
environment acceptable debris levels, discharge of oils, discarding of plastics.
bounds turbidity levels,
pollutant
concentrations,
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COMPONENT

(6{0]3{=
OBJECTIVE

EXAMPLE
OPERATIONAL
OBJECTIVES

EXAMPLE
INDICATORS

RATIONALE

Avoid reduction
in the amount
and quality of
habitat

light pollution
from artificial
light

2. Air quality | 2.1 Air quality Air chemistry, 2.1Not currently perceived as an important
does not noise levels, habitat subcomponent,seiningoperations
change outside | visual pollution, | not believed to strongly influence air quality.
acceptable pollutant
bounds concentrations,

light pollution
from artificial
light

3. Substrate | 3.1 Sediment Sediment 3.1EMOg The fishery is conducted, in a

quality quality does not| chemistry, manner that minimises the impact of fishing
change outside | stability, operations on benthic habitat
acceptable particle size,
bounds debris,

pollutant
concentrations

4. Habitat 4.1 Relative Extent and area| 4.1Seiningactivitiesmayresult in changes to

types abundance of of habitat the local habitat types on fishing grounds.
habitat types types, % cover, .
does not vary spatial pattern, The current MPA and conservatlon_ areas
outside landscape scale reserve I_arge areas of the knavhabitat types
acceptable from fishing disturbance.
bounds

5. Habitat 5.1 Size, shape | Size structure, | 5.1Seiningactivities may result in local

structure and | and condition species disruption to pelagic and benthic processes.

function of habitat types | composition
does not vary and
outside morphology of
acceptable biotic habitats
bounds
Communities Avoid negative | 1. Species 1.1 Species Species 1.1 EMQ, The fishery is conducted, in a
impacts on the | composition | composition of | presence/absen| manner that minimises the impact of fishing
composition/fu communities ce, species operations on the ecosystem generally.
nction/distributi does not vay numbers or
on/structure of outside biomass
the community acceptable (relative or
bounds absolute)
Richness
Diversity indices
Evenness
indices

2. Functional | 2.1 Functional | Number of HOmM ¢KS LINBaSyOSklod

group group functiond IANR dzZLJIQ YSYOSNBE Yleé 7

composition | composition groups, species | however in terms of maintenance of
does not per functional ecosystem processes it is importahat the
change outside | group aggregate effect of a functional group is
acceptable maintained.
bounds (e.9.

autotrophs,
filter feeders,
herbivores,
omnivores,
carnivores)

3. 3.1 Community | Geographic 3.1 Demersal trawling operations have

Distribution range does not | range of the unknown impacts on the benthos in the

of the vary outside community, fishing grounds. The current MPA and

community continuity of
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COMPONENT CORE

OBJECTIVE

SUB
COMPONEN

EXAMPLE
OPERATIONAL

OBJECTIVES

acceptable

EXAMPLE
INDICATORS

range,

RATIONALE

conservation areas reserve large areas of thy

bounds patchiness known habitat types from fishp disturbance.
4. 4.1 Community | Size spectra of | 4.1 Trawling activities for key/secondary
Trophic/size | size the community | commercial species have the potential to
structure spectra/trophic ber of remove a significant component of the
structure does | Number o predator functional group. Increased
not vary outside ogtaves,/ abundance of the prey groups may then alloy
acceptable Blombas§ h shifts in relative abundance of higheophic
bounds NUMDEr IN €ach | oy organisms.
size class
Mean trophic
level
Number of
trophic levels
5. Bie and 5.1 Cycles do Indicators of 5.1 Trawling operations not perceived to hay
geochemical | not vary outside| cycles, salinity, | a detectable effect on bio and gdeemical
cycles acceptable carbon, cycles but other activities might e.g.
bounds nitrogen, aquaculture.

phosphorus flux
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2.2.4 Hazard ldentification (Step 4)

Hazards are the activities undertaken in the process of fishing, and any external activities,
which have the pantial to lead to harm.

The effects of fishery/subishery specific hazards are identifiadder the following categories:
1 capture

1 direct impact without capture

1 addition/movement of biological material
1 addition of non biological material

T disturbance of physical processes

1 externd hazards

These fishing and external activities are scored on a presence/absence basis for each
fishery/subfishery. An activity is scored as a zero if it does not occur and as a one if it does
occur. The rationale for the scoring is also documented taidand must include if/how the
activity occurs and how the hazard ynianpact on organisms/habitat.

Scoping Document S4. Hazard ldentification Scoring Sheet

The belowtable is completed once for each sfibhery.SeeTable2.13 provides a set of
examples of fishing activities for the effects of fishing to be used as a guédsisi in scoring
the hazards.

Fishery mame Southern Eastern Shark aBdalefish FishernC{T SSector)

Subfishery rame Danish seine

Date completedApril 2018

Table2.12. Hazard identification, score and rationale(s) for tliBESSPanish seinesub-fishery.

DIRECT IMPACT OF | FISHING ACTIVITY SCORE DOCUMENTATION OF RATIONALE
FISHING (0/1)
Capture Bait collection 0 Not required by this fishermethod.

Fishing 1 Actual fishing, i.e. capture of species resulting from deploymen
and retrieval ofgillnet including key commercial, bycatch,
byproduct and protected species caught but not landed.

Incidental behaviour 0 Activities such as recreational fishing at permitted or occur
rarely.

Direct impact without | Bait collection 0 Not required for this fishery method.
capture
P Fishing 1 Fishirgis most likely to impact benthic habitats and animals as
gear contacts seafloor. Unknown mortality on fesfising from net
escapement. Birds, seals and dolphins may also interact with ¢
at times resulting in injury or mortality.

Incidental behaviour 0 Activities such as recreational fishing are not permitted or occu

rarely.
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DIRECT IMPACT OF

FISHING

FISHING ACTIVITY

DOCUMENTATION OF RATIONALE

Gear loss 1 Major gearloss reported rarelyand noinformation on minor
components but likely to occur.

Anchoring/mooring 0 Does not occur.

Navigation/steaming 1 Steaming/navigation téishing groundsmay result in collisions
(e.g. seabirds or whales vessel interactions), seabird collisions
with nighttime lights/navigation lights.

Addition/ movement Translocation of specieg 0 No bait usedand vessel travel relativejonstrainedandno
of biological material known reports

On board processing 0 Does not occur.

Discarding catch 1 Discarding is common.

Stock enhancement 0 Does not occur.

Provisioning 0 Does not occur.

Organic waste disposal | 1 If uncontaminated, food wastes may be discharged into the se
while the fishing vessel is in transit, if the waste is discharged
subject to locatiorspecific conditions. MARPOL regulations via
Protection of the Sea (Prevention of Pollution from Ships) Act
1983 prohibits food waste if contaminated by any other garbag
types.

Addition of non Debris 0 MARPOL regulations via Protection of the Sea (Prevention of

biological material Pollution from Ships) Act 1983 prohibits rubbish generated dur
general fishing vessel operations to be discharged at sea. Rub
must be collected onboard and disposed of ashore.

Chemical pollution 0 MARPOL regulations via Protection of the Sea (Prevention of
Pollution from Ships) Act 1983 prohibits domestic andrational
waste discharge from vessels. Leakage of substances such a:
oil, bilge discharges, natural decay of antifouling agents may o
in normal course of operations.

Exhaust 1 Vessel introduces exhaust into the environment.

Gear loss 1 Major gear losses of whole nets rare and usually retrieved. no
information on minor components loss

Navigation/steaming 1 Vesse$ navigae to and from fishing groundsitroducesnoise and
visual stimuli into the environment. Depth soundessfoustic net
positioning systems have potential to disturb marine species.

Activity/presence on 1 Vessel introduces noise and visual stimuli into the environmen

water

Disturb physical Bait collection 0 Bait not required by fishery.
processes . . - -

Fishing 1 Fishingmay disturb seabed sediments and structure.

Boat launching 0 Not applicable. Vessels in fishery come from designated ports.

Anchoring/mooring 0 Does not occur

Navigation/steaming 1 Fishingoperations involve navigating to and from fishing groung
Navigation/steaming introduces noiseater turbulenceto
environment. Depth sounders/ acoustic net positioning system
have potential to disturb marine species.

External Hazards Other capture fishery 1 Other SESSHsheries operating in thgillnet jurisdictionsCTS
(specify the paicular methods otter trawl; GHATQgillnet, Scalefish Hook demersal longling
example within each auto-longline, dropline; trapShark demersal lorigk; Great
activity area) Australian Bight Trawl. Also overlappioga fisheries SBT, ETBF
squidjig; Bass Strait scallopecreationa) andstate fisheries.
Aquaculture 1 Mollusc(oyster/abalong aquaculturemore broadly along the

eastern seaboard. &y changehe water chemistry by adding
nutrients and attract predators to the local regions.
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DIRECT IMPACT OF
FISHING

FISHING ACTIVITY SCORE DOCUMENTATION OF RATIONALE
(0/1)

Coastal development 1 Sewage discharge, agricultural runoff, pollution from pearrtsl
coastal townsould impact shelf fisheries and may affect
breeding grounds and nurseareas for some of the species in th
fishery.

Other extractive 1 Ongoing development and expansion of oil and gas pipelines,

activities and gas exploration and extraction drilling, and seismic survey
further oil and gas exploratioaccurs across southern Australia
(notably Bass Strait).

Other nonextractive 1 Major coastal shipping activifyom SydMelb-Adelaideincluding

activities defence. 8bmarine cable¢Basslinkpccurs in the fishery.

Other anthropogenic 1 Tourist activities and charter fishing occurs in the fishery.

activities

Ecological Risk Assessment for the Effects of Fighisg



Table2.13. Examples of fishing activitie@odified from Fletcher et al. 2002).

DIRECT IMPACT FISHING ACTIVITY

OF FISHING

Capture

Activities that result in the capture or removal of organisms. This includpsccmortality due to organisms being caught labpping out prior to the

EXAMPLES OF ACTIVITIES INCLUDE

IS NR& NBIGNASOIE 6ADPSd ¢KSE& NB OFdaAKG odzi y2d fFyRSRO

Bait collection

Capture of organisms due to bait gear deployment, retrieval and bait fishing. This includes organisms caught but not landed.

Fishing

Capture oforganisms due to gear deployment, retrieval and actual fishing. This includes organisms caught but not landed.

Incidental behaviour

[ FLIGdzNE 2F 2NBIFyYyAaYa RdzS (2 ONBg 0SKI BA2dz2NI Ay OA RS yclew fay (in2 or 5k fish vihite
anchored, or perform other harvesting activities, including anyJaased harvesting that occurs when crew are camping in their down time.

Direct impact,
without capture

This includes any activities that may resultlirect impacts (damage or mortality) to organisms without actual capture.

Bait collection

Direct impacts (damage or mortality) to organisms due to interactions (excluding capture) with bait gear during deplostmevd) and bait fishing. This
includesRI YIF 3Sk Y2NIi F f Ade (2 2NBFyAaYa (KNP dzAK , Epdgmagefnodrialiykoibenthic $péciesh$ gehrd
Y2@Ay3d 20SN) GKSYZ 2NBAlFyAavYa GKFEG KAG ySGa odzi | NByQid O dAKG®

Fishing

Direct impacts (damage or mortality) to organisms due to interactions (excluding capture) with fishing gear during depl@trieeat and fishing. This
includesRI YIF 3Sk Y2 NI f Ade (2 2NBFyAaYa G(§KNBdZAK O dgmagefndrialiykoibenthic $pécieshP gehrd
moving over them, organisms that hit nets but are not caught.

Incidentalbehaviour

Direct impacts (damage or mortality) without capture, to organisms due to behaviour incidental to primary fishing adti#tigsa A 6 f @ Ay (K
time; e.g. the use of firearms on scavenging species, damage/mortality to organisms teomigbt with the gear that the crew use to fish during their
down time. This does not include impacts on predator species of removing their prey through fishing.

Gear loss

Direct impacts (damage or mortality), without capture on organisms due to geth#sabeen lost from the fishing boat. This includes damage/mortality
species when the lost gear contacts them or if species swallow the lost gear.

Anchoring/mooring

Direct impact (damage or mortality) that occurs and when anchoring or mooringn€hideés damage/mortality due to physical contact of the anchor,
chain or rope with organisms, e.g. An anchor damaging live coral.

Navigation/steaming

Direct impact (damage or mortality) without capture may occur while vessels are navigasiteaoring. This includes collisions with marine organisms
birds.

Addition/
movement of
biological
material

Any activities that result in the addition or movement of biological material to the ecosystem of the fishery.

Translocation of specidboat
movements, reballasting)

The translocation and introduction of species to the area of the fishery, through transportation of any life stage. Tprtraan occur through
movement on boat hulls or in ballast water as boats move throughout therfysbr from outside areas into the fishery.
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DIRECT IMPACT FISHING ACTIVITY

OF FISHING

On board processing

EXAMPLES OF ACTIVITIES INCLUDE

The discarding of unwanted sections of target after on board processing introduces or moves biological material, e.gaheéaglitlipg, retaining fins but
discarding trunks.

Discardig catch

The discarding of unwanted organisms from the catch can introduce or move biological material. This includes indivadgetsapict byproduct species
due to damage (e.g. shark or marine mammal predation), size, high grading and catch limitsclAdies discarding of all nertained bycatch species.
This also includes discarding of catch resulting from incidental fishing by the crew. The discards could be alive or dead.

Stock enhancement

The addition of larvae, juveniles or adults to fighery or ecosystem to increase the stock or catches.

Provisioning

The use of bait or berley in the fishery.

Organic waste disposal

The disposal of organic wastes (e.g. food scraps, sewage) from the boats.

Addition of non
biological
material

Any acivities that result in norbiological material being added to the ecosystem of the fishery, this includes physical debris, chemicals (in the air an
water), lost gear, noise and visual stimuli.

Debris

Non-biological material may be introduced in the form of debris from fishing vessels or mother ships. This includes delhis fisiimg process: e.g.
cardboard thrown over from bait boxes, straps and netting bags lost.

Debris from norfishing activites can also contribute to this e @ew rubbishg discarding plastics or other rubbish. Discarding at sea is regulated by
MARPOLwhich forbids the discarding of plastics.

Chemical pollution

Chemicals can be introduced to water, sediment atrdosphere through: oil spills, detergents other cleaning agents, any chemicals used during prod
or fishing activities.

Exhaust

Exhaust can be introduced to the atmosphere and water through operation of fishing vessels

Gear loss

The loss of geawill result in the addition of noibiological material, this includes hooks, line, sinkers, nets, otter boards, light sticks, buoys etc.

Navigation/steaming

The navigation and steaming of vessels will introduce noise and visual stimuli itovinenment.
Boat collisions and/or sinking of vessels.
Echesounding may introduce noise that may disrupt some species (e.g. whales, orange roughy)

Activity /presence on water

The activity or presence of fishing vessels on the water will noiseiandl stimuli into the environment.

Disturb physical
processes

Any activities that will disturb physical processes, particularly processes related to water movement or sediment anddtaate $a.g. boulders, rocky
reef) processes.

Baitcollection

Bait collection may disturb physical processes if the gear contacts sedfttorbing sediment, or if the gear disrupts water flow patterns.

Fishing

Fishing activities may disturb physical processes if the gear contacts sedifitwbing ®diment, or if the gear disrupts water flow patterns.

Boat launching

Boat launching may disturb physical processes, particularly in the intertidal regions, if dredging is required, or theeliraigged across substrate. This
would also includéoreshore impacts where fishers drive along beaches to reach fishing locations and launch boats.
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DIRECT IMPACT FISHING ACTIVITY

OF FISHING

EXAMPLES OF ACTIVITIES INCLUDE

Impacts of boat launching that occurs within established marinas are outside the scope of this assessment.

Anchoring/mooring

Anchoring/mooring may affect thghysical processes in the area that anchors and anchor chains contact the seafloor.

Navigation/steaming

Navigation /steaming may affect the physical processes on the benthos and the pelagic by turbulent action of propelleesf@mmeion.

External hazards

Any outside activities that will result in an impact on the component in the same location and period that the fishergspEnat particular activity as we|
as the mechanism for external hazards should be specified.

Other capture Bhery Take or habitat impact by other commercialdigenousor recreational fisheries operating in the same region as the fishery under examination
methods
Aquaculture Capture of feed species for aquaculture. Impacts of cages on the benthosregiba

Coastal development

Sewage discharge, ocean dumping, agricultural runoff

Other extractive activities

Oil and gas pipelines, drilling, seismic activity

Other nonextractive
activities

Defense, shipping lanes, dumping of munitissiymarine cables

Other anthropogenic
activities

Recreational activities, such as scuba diving leading to coral damage, power boats colliding with whales, dugongs, turtles.
Shipping, oil spills
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2.2.5 Bibliography (Step 5)

All references used in the scoping assessnagatincluded in the References section.

Key documents can be found on the AFMA web pagenat.afma.gov.awand include the
following:

1 Management Plan and Regulation Guidelines
1 Bycatch Action Plans
1 Data Summary Repast(Logbook andlt3erver)

Other publications that provided information include
1 ABARESBishery Status Reports
i Strategic Plans

2.2.6 Decision rules to move to Level(Step 6)

Any hazards that are identified at Step 4 Hazard Identification as occurringfishibey are

carried brward for analysis at Level [h this case, 18 activities out of 32 possible activities
were identified as occurring in this sdiilshery, comprised of 12 internal and six external
activities. Thus, a total of 18 activitpmponent senarios were considered at Level 1. This
resulted in 89 (excluding the key commercial x direct impact by capture activity) scenarios (of
160 possible) to be developed and evaluated using the unit lists (Key commercial/secondary,
byproduct/bycatch, protectd species, habitats, communities).
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2.3 Level 1 Scale, Intensity and Consequence Analysis (SICA)

Level 1 aimsa identify which hazards lead to a significant impact on any species, habitat or
community. Analysis at Level 1 is for whole componekag/6econdary commerciabycatch

and byproductprotected species; habitat; and communities), not individual €ainponents.
{AyOS [S@St m Aa dzaSR YlFIAyfe Fa F NIYLAR aONBSyAy
ensure that elements screened out as low risk (either activities or components) are genuinely
low risk. Analysis at Level 1 for each component is accomplished by considering the most
vulnerable sulcomponent and the most vulnerable unit of analysis (e.g. most vulnerable
species, habitat type or community). This is known as credible scenario eval{Ritibard
Stocklosa esystems Pty Ltd (March 2003) Review of CSIRO Risk Assessment Methodology:
ecological risk assessment for the effects of fishing) in conventional risk assessment. In
addition, where judgments about risk are uncertain, the highest lef/gkk that is still

regarded as plausible is chosen. For this reason, the measures of risk produced at Level 1
cannot be regarded as absolute.

At Level 1 each fishery/stfishery is assessed using a scale, intensity and consequence
analysis (SICA). SligApplied to the component as a whole by choosing the most vulnerable
sub-component (linked to an operational objective) and most vulnerable unit of analysis. The
rationale for these choices must be documented in detail. These steps are outlined below.
Sale, intensity, and consequence analysis (SICA) consists of thirteen steps. The first ten steps
are performed for each activity and component, and correspond to the columns of the SICA
table. The final three steps summarise the results for each component.

Stepl. Record the hazard identification score (absence (0) presence (1) scetified at $ep 3 at
the scoping level (Scoping Document S3) onto the SICA table

Step 2. Score spatial scale of the activity
Step 3. Score temporal scale of the activi
Step 4. Choose the sulsomponent most likely to be affected by activity

Step 5. Choose the most vulnerable unit of analysis for the component e.g. species, habitat type or
community assemblage

Step 6. Select the most appropriate operational objective

Step 7. Score the intensity of the activity for that sidomponent

Step 8. Score the consequence resulting from the intensity for that sub component
Step 9. Record confidence/uncertainty for the consesnce scores

Step 10Document rationale for each of the above steps

Step 11Summary of SICA results

Step 12Evaluation/discussion of Level 1

Step 13Components to be examined at Level 2
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2.3.1 Record the hazard identification score (absence fjo¢sence (1) scores)
identified at step 3 in the scoping level onto the SICA Document (Step 1)

Record the hazard identification score absence (0) presence (1) identified at Step 3 at the
scoping level onto the SICA shektseparate sheet will be requirddr each component
(key/secondary commercigbycatch and byproduct, artotected species, habitaand
communities). Only those activities that scored a 1 (presence) will be analysed at.Level 1

2.3.2 Score spatial scale of activity (Step 2)

The greatest spatlaxtent must be used for determining the spatial scale score for each
identified hazard. For example, if fishing (e.g. capture by longline) takes place within an area of
200 nm by 300 nm, then the spatial scale is scored as 4. The score is then requmddobo

SICA Document and the rationale documented.

Table2.14. Spatial scale score of activity

10-100 NM 100-500 NM 500-1000 NM >1000 NM

Maps and graphs may be used to supplement the information (e.g. sketches of the distribution
of the activity relative to the distribution of the component) and additional notes describing

the nature of the activity should be provided. The spatial scaleesabStep 2 is not used

directly, but the analysis is used in making judgments about level of intensity at Step 7.
Obviously, two activities can score the same with regard to spatial scale, but the intensity of
each can differ vastly. The reasons for fftere are recorded in the rationat®lumn of the

SICA spreadsheet.

2.3.3 Score temporal scale of activity (Step 3)

The highest frequency must be used for determining the temporal scale score for each
identified hazard. If the fishing activity occurs daily, thmporal scale is scored as 6. If oil
spillage occurs about once per year, then the temporal scale of that hazard scores a 3. The
score is then recorded onto the SICA Document and the rationale documented.

Table2.15. Temporal scale score of activity

DECADAL EVERY SEVERA ANNUAL QUARTERLY WEEKLY DAILY
(1 DAY EVERY 1 YEARS (1-100 DAYS PEF (100200 DAYS (200300 DAYS  (300-365 DAYS

YEARS OR SO) (1 DAY EVERY YEAR) PER YEAR) PER YEAR) PERYEAR)
SEVERAL YEAR!

It may be more logical for some activities to consider the aggregate number of days that an
FOGAGAGE 200dzNE® C2NJ SEI YLIX 6By 10bsatsidiisy the OG A OA G &
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same 1B days of the year, the scoredslf the same 10 boats each spend 30 +owerlapping

days fishing, the temporal scale of the activity is a sum of 300 days, indicating that a score of 6
is appropriate. In the case where the activity occurs over many taysnly every 10 years,

the number of days by the number of years in the cycle is used to determine the score. For
example, 100 days of an activity every 10 years averages to 10 days every year, so that a score
of 3 is appropriate.

The temporal scale so® at Step 3 is not used directly, but the analysis is used in making
judgments about level of intensity at Step 7. Obviously, two activities can score the same with
regard to temporal scale, but the intensity of each can differ vastly. The reasons ferdtes

are recorded in the rationale column.

2.3.4 Choose the sultomponent most likely to be affected by activity (Step
4)

The most vulnerable sutomponent must be used for analysis of each identified hazard. This

selection must be made on the basis of exp&te KA I KSald LR ISYyGALFf NARA&A] F2N
2F FTAAKAYIQ YR WFAAKAY3 | OU0BNILEY S0 ORI HARY 2 -
the SICA Document. The justification is recorded in the rationale column.

2.3.5 Choose the unit of analysis most liketo be affected by activity and to
have highest consequence score (Step 5)

¢KS Y2al QdzZ ySNIrofS WdzyAlG 2F ylLfedaraQ oAdSd Y23
must be used for analysis of each identified hazard. The species, habitats, ounigm@sm

(depending on which component is being analysed) are selected$mping Document SA

¢ C) This selection must be made on the basis of expected highest potential risk for each

WRANBOG AYLI OG 2F FTAAKAYIONB QRNRIR aKW\ yiBEK $ OWdeydm (i &
FylrfearaQ O2fdzvy 2F GKS {L/! 520dzySyide® ¢KS 2dzadA

2.3.6 Select the most appropriate operational objective (Step 6)

To provide linkage between the SICA consequence score and the managemetivebj¢he

most appropriate operational objective for each stimponent is chosen. The most relevant

operational objective code froBcoping Documer®3A & NB O2NRSR Ay (GKS W2 LISNI
26280GABSQ O2tdzyy Ay GKS { L/ rfoedbdap&aficngt b2d 8 (K
objectives agreed as important for the (sub) fishery during scoping and contai&ed|aing

DocumentS3 If the SICA process identifies reasons to includecsafiponents or operational

objectives that were previously not includedfeinated then these susomponents or

operational dojectives must be rénstated.

2.3.7 Score the intensity of the activity for the component (Step 7)

The score for intensity of an activity considers the direct impacts in line with the categories
shown in the onceptualmodel Figurel.2) (capture, direct impact without capture,
addition/movement of biological material, addition of ndmologicalmaterial, disturbance to
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physical processes, external hazards). The intensity of the activity is judged babedscale
of the activity, its nature and extent. Activities are scored as per intensity scores below.

Table2.16. Intensity score of activity (Modified from Fletcher et al. 2002)

LEVEL SCORE DESCRIPTION

Negligible 1 remote likelihood of detection at any spatial or temporal scale

Minor 2 occurs rarely or in few restricted locations and detectability even at these scales is rare
Moderate 3 moderate at broader spatial scale, or severe but loca

Major 4 severe and occurs reasonably often at broad spatial scale

Severe 5 occasional but very severe and localized or less severe but widespread and frequent
Catastrophic 6 local to regional severity or continual and widespread

This score is then recorded on thevel 1 (SICA) Documeanhd the rationale documented.

2.3.8 Score the consequence of intensity for that component (Step 8)

The consequence of the activity is a measure of the likelihood of not achieving the operational
objective for the selected susomponent and unit of analysis. It considers the flow on effects

of the direct impacts from Step 7 for the relevant indicator (e.g. decline in biomass below the
selected threshold due to direct capture). Activities are scored as@@equence scores

defined below. A more detailed description of the consequences at each level for each
component key/secondary commercidbycatch,and byproductprotected species, habitats,

and communities) is provided as a guide for scoring the apreseces of the activities in the
description of consequences tablEable2.17).

Table2.17. Consequence score for ERAEF activities (Modified from Fletcher et al. 2002).

LEVEL SCORE DESCRIPTION

Negligible 1 Impact unlikely to be detectable at the scale of the stock/habitat/community

Minor 2 Minimal impact orstock/habitat/community structure or dynamics

Moderate 3 Maximum impact that still meets an objective (e.g. sustainable level of impact such as f
exploitation rate for a target species).

Major 4 Wider and longer term impacts (e.g. loteym decline in CPUE)

Severe 5 Very serious impacts now occurring, with relatively long time period likely to be needed
restore to an acceptable level (e.g. serious decline in spawning biomass limiting popula|
increase).

Intolerable 6 Widespread and penanent/irreversible damage or loss will ocaunlikely to ever be fixed

(e.g. extinction)

The score should be based on existing information and/or the expertise of the risk assessment
group. The rationale for assigning each consequence score must beeotd. The
conceptual model may be used to link impact to consequence by showing the pathway that
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was considered. In the absence of agreement or information, the highest score (worst case
scenario) considered plausible is applied to the activity.

2.3.9 Recordconfidence/uncertainty for the consequence scores (Step 9)

The information used at this level is qualitative and each step is based on expert (fishers,
managers, conservationists, scientists) judgment. The confidence rating for the consequence
score is rted as 1 (low confidence) or 2 (high confidence) for the activity/component. The
score is recorded on the SICA Document and the rationale documented. The confidence will
reflect the levels of uncertainty for each score at steps 2, 3, 7 dade8descriptin; Table

2.18).

Table2.18. Description of Confidence scores for Consequences. ddrdidence score appropriate to
the rationale is used, and documented on the SICA Document.

CONFIDENCE SCORE RATIONALE FOR THE CONFIDENCE SCORE

Low 1 Data exists, but is considered poor or conflicting
No data exists
Disagreement between experts

High 2 Data exists and is considered sound
Consensus between experts

Consequence is constrained by logical consideration

2.3.10Document rationale for each of the above steps (Step 10)

The rationale forms a logical pathway to the consequence score. It is provided for each choice
at each step of the SICA analysis.
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SICAsteps 110. Tables of descriptions of consequences for each component and each sub component provide a guide for scoring the level of
consequence (see Table above)

Level 1 (SICA) Document LK&y commercidlsecondary commerciadpecies
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- = O O O
Capture Bait collection 0
Fishing 1 4 6 Population size There are no key or secondary commercial species that are not asses
No further action required for this activity.
Incidental behaviour 0
Direct impact | Bait collection 0
without - .. ) — ) .
capture Fishing 1 4 6 Population size Tiger flathead | 1.2 | 3 2 1 Flathead may suffer injury/mortality as a result of passing through the
Danish seine net is expected to have the highest potential risk for the
population size sutlsomponent. This species was chosen because sm
ones could pass through the net. Intensityoderate as small fish
escaping the net may occur over broad spatial scale. Consequence: I
as unlikely to affect recruitment dynamics or population size. Confide
low due to lack of data on mortality of this species after they have
escaped the net.
Incidental behaviour 0
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TEMPORAL SCALE OF HAZARI

SUBCOMPONEN

Population size

UNIT OF
ANALYSIS

Tiger flathead

OPERATIONAL OBJECTIVE (S2

=
[N

INTENSITY SCORE)(1

CONSEQUENCE SCORIE (1

CONFIDENCE SCORE (1

RATIONALE

Gear loss rarely occurs. Lost gear resulting in damage/mortality most|
likely to affect population size of this species. Intensity: midost gear
considered to be rare. Consequence: negligible as impact considere
unlikely to be measurable at the scale of this stock. Confidence: high
because it is known that very little gear is lost, and if so, most are
retrieved (AFMA Observer, pers. comm.).

Anchoringmooring

Navigationsteaming

Population size

Tiger flathead

1.2

This activity is widespread within the SESSF. Direct impact (damage
mortality) without capture due to navigation/steaming was considered
affectpopulation size. Intensity: moderate, as this activity is a large
component of fishing operations.Consequence: negligible. Confidenc
high because it is considered unlikely for these to be strong interactio
between navigation/steaming and damage or naditl to this species.

Addition/
movement of
biological
material

Translocation of species

On board processing

Discarding catch

Population size

Tiger flathead

1.2

Discarding is common, over the SESSFoandrs frequently most likely <
150 m (99% of operations occur in waters < 150 m). The addition of
discards of any species to the water not likely to affect this target
species. Intensity: moderate, as this species is widespread. Consequ
minor, as impct is likely to be minimal. Confidence: low, due to lack o
data on movement behaviour of this species based on this activity.

Stock enhancement

Provisioning

Organic waste disposal

Population size

Tigerflathead

1.2

If uncontaminated, food wastes may be discharged into the sea while
fishing vessel is in transit (MARPOL regulations). This is likely to occy
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OPERATIONAL OBJECTIVE (S2

INTENSITY SCORE)(1

CONSEQUENCE SCOR (1
CONFIDENCE SCORE (1

RATIONALE

daily. Disposal of organic waste occurs over small spatial scale. Inten
negligible asmpact area is only within metres of the vessel.
Consequence: negligibleinlikely to affect the population size of this
species. Confidence: high, logical consideration.

Addition of
non-
biological
material

Debris

Chemicapollution

Exhaust

Behaviouft
movement

Tiger flathead

6.1

Fishing activity hence exhaust emissions occur over the SESSF. Exh
emission is expected to pose the greatest potential risk for the
behaviour/movement of this species resulting in repulsion. Intensity:
moderate this hazard occurs over a large range/scale. Consequence;
negligible as most exhaust fumes enters the atmosphere, or immedia
below the water from engines, dissolved gased particulates not
believed to greatly affect water and hence this demersal target specie
Consequence: high, as to demersal target species. Confideigtedue
to localised exhaust unlikely to impact the behaviour/movement of thi
species.

Gearloss

Population size

Tiger flathead

1.2

Fishing occurs throughout the year over the SESSF. Gear loss beliey|
occur rarely. Lost gear not resulting in damage/mortality most likely tg
affect population size of this species. Intensity: minecdwuse lost gear
species interactions (if they occur) are considered to be rare.
Consequence: negligible, considered unlikely to be measurable at the
scale of this stock. Confidence: high because it is known that very littl
gear is lost, and interactionith species is considered unlikely.
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SUBCOMPONEN

Behaviouf
movement

UNIT OF
ANALYSIS

Tiger flathead

OPERATIONAL OBJECTIVE (S2

o
=

INTENSITY SCORE)(1

CONSEQUENCE SCORIE (1

CONFIDENCE SCORE (1

Navigation/steaming of fishing vessels was expected to pose greates

RATIONALE

potential risk for thebehaviour/movement of target species resulting in
disruption to feeding by introducing noise to the environment. Intensit]
moderate, as activity occurs over a bebspatial scale. Consequence:
negligible, as introduction of noise from navigation/steaming consider|
unlikely to impact bottoradwelling species or be measurable for this
species. Confidence: low because addition of-b@togical material due
to navigaton/steaming to impact and have consequences for the
behaviour/movement of this species is unlikely, but not known.

Activity/presence on
water

Behaviouf
movement

Tiger flathead

6.1

Presence of vessels on water may changebiigaviour as vessels do
attract or deter animals. Intensity: moderate as occurs over a broad
spatial area. Consequence: mifuossible detectable change in
behaviour/movement but minimal impact on population dynamics. Tin
to return to original behaviour/movemerdn the scale of days.
Confidence: low because available data on acoustic disturbance from
vessels on spawning on the behaviour/movement of this species is
unknown.

Disturb
physical
processes

Bait collection

Fishing

Population size

Tiger flathead

1.2

Flathead are bottordwellers and fishing may disturb sediments.
Intensity: moderate as disturbance of sediments may occur over broa
spatial area. Consequence: minor as sediment disturbance not likely
affect population size of this species. Confidence: low because little
information is available

Boat launching

Anchoringfmooring
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SPATIAL SCALE OF HAZARD

TEMPORAL SCALE OF HAZARI

SUBCOMPONEN

Behaviour/
movement

UNIT OF
ANALYSIS

Tiger flathead

OPERATIONAL OBJECTIVE (S2

o
=

INTENSITY SCORE)(1

CONSEQUENCE SCORIE (1

CONFIDENCE SCORE (1

RATIONALE

Disturbance to physical processes due to Navigation/steaming of fish
vessels was expected to pose greatest potential risk for the
behaviour/movement of this species resulting in disruption to feeding.
Intensity: moderate as the hazard wesnsidered over a large
range/scale, but navigation/steaming considered to only impact a sm
area (< 1 nm). Consequence: negligible with any impact of
navigation/steaming unlikely to be measurable for this species.
Confidence: high because navigation&teing unlikely to impact and
have consequences for the behaviour/movement of this species.

External
Impacts
(specify the
particular
example
within each
activity area)

Other fisheries: SESSF
Otter trawl; GAB trawl;
State fisheries

Population size

Tiger flathead

1.2

Other fisheries operating over the same grounds with potential to imp)
this species include, otter trawl, gillnet, autolongline, dredge, and to a
lesser degree trap, demersal longline, and ocassionally midwatet tr
gears. Fishing activity of these fisheries occurs over a large spatial ral
over which there can be daily fishing activity. SESSF otter trawl sub
fishery takes more flathead than the Danigine subfishery. Intensity:
major as fishing pressure hheen fairly significant. Consequence:
moderate as flathead are considered to be fully fished, but not-over
exploited, and indicators of stock status appear stable. Catches are
seasonal and may be correlated with environmental conditions.
Confidence: highsathis species is assessed via a Tier 1 stock assessr|

Aquaculture

Behaviour/
movement

Tiger flathead

6.1

Aquaculture occurs at sites throughout SE Australian in harbours, bay
and estuaries (out of jurisdiction) adjacent to inner shelf habitats.
Mollusc aguaculture more frequent on mainland coast and has a nutri
depletion effect. This species selected athjuveniles and adults are
known to occur in large marine embayments which could coincide wit|
aquaculture sites. Intensity: minor as-taration of aquaculture sites ang
juveniles could occur rarely. Consequence: minor, as aquaculture
expected to have imimal impact on behaviour/movement of this
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IMPACT OF  FISHING ACTIVITY
FISHING

PRESENCE (1) ABSENCE ({

SPATIAL SCALE OF HAZARD

TEMPORAL SCALE OF HAZARI

SUBCOMPONEN

UNIT OF
ANALYSIS

OPERATIONAL OBJECTIVE (S2
INTENSITY SCORE)(1
CONSEQUENCE SCORE (1

CONFIDENCE SCORE (1

species. Confidence: low as there is little data on théocation of

RATIONALE

aquaculture sites and juvenile tiger flathead.

Coastal development 1

Behaviouft
movement

Tiger flathead

6.1 |3 2

Coastabevelopment occurs throughout the SESSF. Most likely to affe
behaviour/movement of target species. This species selected they oc
along the areas where coastal development exists. Intensity: moderat
both broad coastal development and localised cesti€onsequence:
minor as coastal development expected to have minimal impact on tig
flathead behaviour/movement. Confidence: low as there is little data
available.

Other extractive 1
activities

Behaviouft
movement

Tiger flathead

6.1 | 2 2

Ongoing development and expansion of oil and gas pipelines, oil and
exploration and extraction drilling, and seismic survey for further oil ai
gas exploration occurs across southern Australia (e.g. Bass Strait). M
likely to affect behaviour/movemerof this species. The auditory and
lateral line sensory acuity of this species could be affected by seismig
survey. Intensity: minorlocal effects are potentially severe but confine
to small area. Consequence: minor as effect on behaviour/movement|
expected to be minimal. Confidence: low as potential effects are
unknown for this species.

Other non extractive 1
activities

Behaviouf
movement

Tiger flathead

6.1 |3 2

Ongoing shipping, naval activities and ocean dumping is likely to havi
minor effects on the movement artiehaviourof this species. Intensity:
moderate, as activity occurs over a broad spatial scale. Consequence
minor, as detectability is considered to kare. Confidence: low, little
information on potential effects.

Other anthropogenic 1
activities

Behaviouf
movement

Tiger flathead

6.1 | 2 2

Tourism, recreational boating are likely to have minor effects on the
behaviour/movement of this species. These effects are considered to
localized and only impact a small proportion of the population. Intensi
minor, activities could impact a widerrge. Consequence: minor, as

Ewmlogical Risk Assessment for the Effects of Fishing



DIRECT
IMPACT OF  FISHING ACTIVITY
FISHING

UNIT OF

SUBCOMPONEN ANALYSIS

RATIONALE

INTENSITY SCORE)(1

=
L
O
Z
L
0
o
<
2
L
O
Z
L
(%]
L
o
o

SPATIAL SCALE OF HAZARD

TEMPORAL SCALE OF HAZARI
OPERATIONAL OBJECTIVE (S2

CONSEQUENCE SCOR (1
CONFIDENCE SCORE (1

available information.
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Level 1 (SICA) Document Lt Byproduct and Bycatch Component

DIRECT

IMPACT OF
FISHING

Capture

FISHING ACTIVITY

Bait collection

PRESENCE ABSENCE (0)

SPATIAL SCALE OF HAZARD (1

i

D

EMPORAL SCALE OF HAZAR

SUB

COMPONEN

UNIT OF
ANALYSIS

OPERATIONAL OBJECTIVE (S2.

INTENSITY SCORE)(1

CONSEQUENCE SCORIE (1

CONFIDENCE SCORZE (1

RATIONALE

Fishing

Population
size

Whitefin
swellshark

1.2

Fishing occurs throughout the year over the SESSF. This species
chosen because it andemic to southeastern Australand ismostly
discarded There has been a decrease in catch rates in raliat
(Observer Programjvith catch ratesdecreasing 30% between 1967
77 and 199697 thoughestimates within this period are unavailable.
Intensity: moderate as this activity occurs over broad spatial scale.
Consequence: moderate, as thistivity may cause a reduction in
recruitment dynamics or population size. Confidence: low, as stock
status is unknown, but there has been a decrease in catch rates.

Incidental behaviour

Direct impact
without
capture

Baitcollection

Fishing

Population
size

Latchet; red
gurnard

1.2

Fishing occurs throughout the year over the SESSF. Injury/mortalit]
this species as a result of passing through the net is expected to hg
highest potential riskor the population size subomponent. These
species chosen as units of analysis because small ones are knowr
pass through nets (AFMA Observer, pers. comm). Intensity: moder,
as small fish escape the net and activity occurs over a broader spa
scde. Consequence: minor as impact unlikely to affect long term
recruitment dynamics, but could affect population size. Confidence
low because of lack of data on mortality of these fish species after
they have escaped net.

Incidental behaviour
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Cocky gurnard

OPERATIONAL OBJECTIVE (S2.

INTENSITY SCORE)(1

CONSEQUENCE SCORIE (1

CONFIDENCE SCORZE (1

RATIONALE

Gear loss rarely occurs. This species was chosen as it is the most
discarded and if gear is lost it is likely to occur nearby fishery
operations. Lost gear resultingdamage/mortality most likely to
affect population size of ths species. Intensity: minor as lost gear is
considered rare and localized. Consequence: negligible as impact
considered unlikely to be measurable at the scale of this stock.
Confidence: high becae it is known that very little gear is lost, and i
so retrieved (AFMA Observer managpers. comm.) and interaction
with this species is considered unlikely.

Anchoringmooring

Navigationsteaming

6 Population
size

Gould's squid

1.2

Navigation/steaming occurs throughout the year over the SESSF.
Direct impact (damage or mortality) without capture due to
navigation/steaming was considered most likely to affect populatior
size of this species. Juveniles are more oftemd in shallow coastal
waters, so may be close to surface. Intensity: modenadwigation/
steaming is a large component of the SESSF operations. Consequi
negligible as it is unlikely to be measurable. Confidence: high becal
it was considered urdely for there to be strong interactions between
navigation/steaming and damage or mortality of this species.

Addition/
movement of
biological
material

Translocation of specieg

On board processing

Discarding catch

6 Behaviouf
movement

Barracouta

6.1

Discarding is common over SESSF and occurs frequently and is m
likely to affect behaviour/movement of this species if scavengers al
attracted. This species considered most likely species that could bg
attracted to discards. Intensity: moderate becawsscarding occurs

over broad spatial scale and this species is widespread. Conseque|
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RATIONALE

scored as minor as impact is likely to be minimal. Confidence: low
to lack of available data on movement behaviour of these species
based on this activity.

Stock enhancement

Provisioning
Organic waste disposal Population Cocky gurnard | 1.2 If uncontaminated, food wastes may be discharged into the sea wh
size the fishing vessel is in transit (MARR®gulations). This is likely to
occur daily. This species was chosen since it was discarded the m
Disposal of organic waste occurs over small spatial scale. Intensity|
negligible as impact area is only within metres of the vessel.
Consequence: negligd) unlikely to affect the population size of this
species. Confidence: high, logical consideration.
Addition of Debris
non-biological
material Chemical pollution
Exhaust Behaviouf Gould's squid | 6.1 Fishing activity hence exhaust emissions occur over SESSF. Exha
movement emission is expected to pose greatest potential risk for the

behaviour/movement of this species due to repulsion. Most exhaus
enters the atmosphere, or immediately below the water from ieeg,
dissolved gases and particulates not believed to be of consequenc
benthic species. However, this species considered most vulnerablg
juveniles are more often found in shallow waters. Intensity: negligil
because although the hazard occurs osdarge range/scale, impact
area is only within metres of the vessel. Consequence: negligible a
any consequence on this species unlikely to be measurable.
Confidence: high because localised exhaust unlikely to impact on
behaviour/movement of this species

Ecological Risk Assessment for the Effects of Fighing
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Cocky gurnard

OPERATIONAL OBJECTIVE (S2.

INTENSITY SCORE)(1

CONSEQUENCE SCORIE (1

CONFIDENCE SCORZE (1

RATIONALE

Fishing occurs throughout the year over the SESSF. Gear loss beli
to occur rarely. Lost gear not resulting in damage/mortality most lik
to affect population size of this speciéstensity: minor because lost

gearspecies interactions (if they occur) are considered to be rare.

Conseqence: negligibleconsidered unlikely to be measurable at the
scale of this stock. Confidence: high because it is known that very
gear is lostand interaction with species is considered unlikely.

Navigation/steaming

Behaviouft
movement

Cocky gurnard

6.1

Navigation/steaming of fishing vessels was expected to pose great]
potential risk for thebehaviour/movement of species resulting in
disruption to feeding and/or movement. Introduction of noise from
navigation/steaming considered unlikely to impact baitalwelling
species. Intensity: moderate as this activity occurs over a broader
spatial scale. Consequence: negligible as impact of
navigation/steaming unlikely to be measurable. Confidence: low
because addition of nehiological material due to
navigationsteaming to impact and have consequences for the
behaviour/movement of this species is unlikely, but not known.

Activity/presence on
water

Behaviouf
movement

Gould's squid

6.1

Activity/presence on water occurs over the SESSF. Vessels in the
do attract (or avoid) animals. This species could have an avoidanc:
reaction to acoustisignals andould use echolocation. Intensity:
moderate as presence of vessels occurs over bepatial scale within
the SESSF. Consequence: minor as any spawning aggregations c
disturbed. Confidence: low because available data on acoustic
disturbance on a spawning on the behaviour/movement of this spe
is unknown.

Bait collection

Ecological Risk Assessment for the Effects of Fighing
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Whitefin
swellshark

OPERATIONAL OBJECTIVE (S2.

INTENSITY SCORE)(1

CONSEQUENCE SCORIE (1

CONFIDENCE SCORZE (1

RATIONALE

Fishing activity hence disturbance of physical processes occurs
throughout the year over the SESSF. Disturbance of physical proce
due to fishingconsidered most likely to affect population size of this
species. This species considered most likely to be affected as they
bottom dwellers and fishing may disturb sediments. Intensity:
moderate as disturbance of sediment may occur often over broad
spatial scale. Consequence: minor as sediment disturbance not like
to affect population size or dynamics of this species. Confidence: Ig
because little information is available.

Boat launching

Anchoringmooring

Navigation/steaming

6 Behaviouf
movement

Gould's squid

6.1

Navigation/steaming occurs throughout the year over the SESSF.
Disturbance to physical processes due to Navigation/steaming of
fishing vessels was expected to pose greatest potengkifar the
Behaviour/movement of this species resulting in disruption to feedi
This species considered most vulnerable as juveniles are pelagic.
Intensity: moderate because the hazard was considered over a brg
range/scale, navigation/steaming considdrto only impact a small
area (< 1 nm). Consequence: negligible with any impact of
navigation/steaming unlikely to be measurable for this species.
Confidence: high because navigation/steaming unlikely to impact &
have consequences for the behaviour/mavent of this species.

External
Impacts
(specify the
particular
example

Other fisheries

6 Population
size

Gould's squid

1.2

Fishing occurs throughout the year over the SESSF. Capture of thi
species from nottrawl fishery (squid jigs in the SSJ), State fisheries
(Ocean Trawl Fishery in NSW; Scalefish fishery in Tasmania) as w|
the SESSF trawl and SEG8B trawl fisheriemost likely to affect

population size of this species. In some years, more Gould's squid

Ecological Risk Assessment for the Effects of Fighidg
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PRESENCE ABSENCE (0)
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SPATIAL SCALE OF HAZABD (1
INTENSITY SCORE)(1

i

within each caught by the CTS than the SSJ (e.g. 2015). The population status

activity area) this species in the SESSF is unknown and currently is not subject {
quota limits. Also, ther is no formal stock assessment available for
this biological stock in Australia. Intensity: majishing activity occurs
throughout SET shelf. Consequence: major as population may not
recover if overfished. Confidence: low because there is no current
aacepted quantitative assessment for this species within the SESS

Aquaculture 1 5 6 Behaviouf Gould's squid | 6.1 | 2 2 1 Aquaculture occurs at sites throughout SE Australian in harbours, |
movement and estuaries (out of jurisdiction) adjacentitmer shelf habitats.
Mollusc aquaculture more frequent on mainland coast and has a
nutrient depletion effect. This species selected as both juveniles an
adults are known to occur in large marine embayments which coul
coincide with aquaculture sites. krisity: minor as ctocation of
aquaculture sites and juveniles could occur rarely. Consequence:
minor, as aquaculture expected to have minimal impact on
behaviour/movement of this species. Confidence: low as there is lit
data on the cdocation of aquaulture sites and juvenile tiger flatheag

Coastal development 1 5 6 Behaviouf Gould's squid | 6.1 | 3 2 1 Coastal development occurs throughout the SESSF. Most likely to
movement affect behaviour/movement of this species as available habitat is
occupied. This species selected as the-adblts and adults are knowr|
to occur in large marine embayments which could coiecidth

coastal development. Intensity: moderate, both broad coastal
development and localised centres. Consequence: minor as coastz
development expected to have minimal impact on Gould's squid
behaviour/movement. Confidence: low as there is little dataikable.

Other extractive 1 4 6 Behaviouf Whitefin 61 | 2 2 1 Ongoing development and expansion of oil and gas pipelines, oil a
activities movement swellshark gas exploration and extraction drilling, and seismic survey for furthg
oil and gas exploration occurs across southern Australia (notably B

Ecological Risk Assessment for the Effects of Fighiag
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RATIONALE

Strait). The auditory and lateral line sengaicuity of this species
could be affected by seismic survey. Intensity: minor. Consequenc
minor -possible detectable change in behaviour/ movement but
minimal impact on population dynamics. Time to return to original
behaviour/movement on the scale ofgs to weeks. Confidence: low
no data.

Other non extractive Behaviouf Cocky gurnard | 6.1 Ongoing shipping, naval activities and ocean dumping is likely to h

activities movement minor effects on the movement artskhaviourof this species.
Intensity: moderate, as activity occurs over a broad spatial scale.
Consequence: minor, as detectability is considered tcabe.
Confidence: low, little information on potential effects.

Other anthropogenic Behaviouf Cocky gurnard | 6.1 Major shipping routes, tourism, recreational boating and oil spills a

activities movement likely to have minor effects on the behaviour and movement of this

species. These effects are considered to be localized and only imp
small proportion of the population. Intensityninor, activities could
impact a wide range. Consequence: minor, as restricted area rare
event short term effects. Confidence: low, limited available
information.

Ecological Risk Assessment for the Effects of Fighidg
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Fishing

Population size

Spiny Pipehorse
Solegnathus
spinosissimus

11

Fishing occurs on the South East Transition (SET) shelf with majority of shq
<120m throughout the year. Spipjpehorse occur throughout whole depth
range of shelf (Gomon et al 2004, Fishes of Australia). They are brooders rg
than broadcast spawners and consequently have low fecundity compared w
other teleosts, and due to low population size are at risgagulation decline.
Taken as incidental bycatch in dredges, trawls, seines and in crayfish pots
(Fishes of Australia) but syngnathids were only reported in one year during
reporting period. Intensity: moderate, fishing occurs throughout the SET she
Consequence: mingpreported in only one year. Confidence: lowo population
and little biological informationon this species.

Incidental behaviour

Direct impact
without
capture

Bait collection

Fishing

Fishery
interactions

Australian fur
seal

7.2

Fishing occurs on the South East Transition (SET) shelf with majority of sho
<120m on inner shelf and in close proximity to major colonfe&ustralian fur
sealsNo reports of damage to seals from interacting with gear without being
caught. Intensig: moderate fur seals are central placed foragers and their
distribution relatively restricted by colony placement. Consequence: minor
unlikely to have had more than minimal impact on stock although evidence
habituation to noise of fishing operatiomsading to physical interactions.
Confidence: high; all PS interactions reported to AFMA/DoEE.

Incidental behaviour

Ecological Risk Assessment for the Effects of Fighiag



DIRECT
IMPACT OF FISHING ACTIVITY
FISHING

SUB UNIT OF
COMPONENT ANALYSIS

8
<
N
<
T
LL
O
w
-
6 RATIONALE
)
-
<
04
O
a
=
|

PRESENCE (1) ABSENCE (0)
INTENSITY SCORE)(1

SPATIAL SCALE OF HAZARD (1

CONSEQUENCE SCORE (1
CONFIDENCE SCORE (1

P OPERATIONAL OBJECTIVE (S2.

Gear loss 1 1 3 Population size | Spiny Pipehorse| 1 2 1|2 Fishing occurs on the South E&sansition (SET) shelf with majority of shots i
Solegnathus <120m on inner shelf. Gear loss is rare and all efforts to retrieve gear are m
spinosissimus Only minor gear components such as bouys, could be lost, which would not|
interact with benthic animals or small amounts ope that might. Intensity:
minor, gear loss is rare. Consequence: negligible, unlikely to detect impact.
Confidence: high, all major gear loss is required to be recorded.

Anchoringmooring 0
Navigationsteaming 1 4 6 Population size | Procellaridae 11 |3 112 Fishing, thus navigation and steaming, occurs on the South East Transition
shelf with majority of shots in <120m throughout the year. Olefactory birds
follow vessels and may interact with gear in the water whéging/hauling.
Intensity: moderate. Consequence: negligible, only 3 interacted during
assessment period. Confidence: high, interactions with protected species is
recorded.
Addition/ Translocation of specieg 0
movement of -
biological On board processing 0
material Discarding catch 1 |4 |6 Behaviouf Australianfur | 6.1 | 3 | 2 | 2 | Fishing occurs on the South East Transition (SET) shelf with majority of shg
movement seal <120m on inner shelf and in close proximity to majolonies of Australian fur

seals. Discarding attract birds and seals in response to discarded catch.
Intensity: moderate. Consequence: mindespite evidence of habituation to
noise of fishing operations unlikely to detect or differentiate impact.
Confidence: high; all PS interactions reported to AFMA/DoEE although long
lasting or adverse effects on behaviour not well known.

Stock enhancement 0

Provisioning 0

Ecological Risk Assessment for the Effects of Fighid4
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Fishing occurs on the South East Transition (SET) shelf with majority of shq

RATIONALE

<120m throughout the year and in close proximity to major colonies of
Australian fur seals. Discarding of food waste magtract birds with high
olefactory sensing and seals and may alter patterns of behaviour. Intensity:
negligible while dsposal may occur broadly, telume would be trivial.
Conseguence: minptemporary disruption of normal movement patterns but
disperse within hours. Confidence: high, logical.

Addition of
non-biological
material

Debris 0

Chemical pollution 0

Exhaust 1

Behaviouf
movement

Procellaridae

6.1

Fishing, thus exhaust, occurs on the South Eemtsition (SET) shelf with
majority of shots in <120m throughout the ye&ixhaust confined to immediate
vicinity of vessel. Intensity: negligible, fishing occurs throughout SET shelf b
area of impact dispersed quickly and birds can avoid. Consequasgigible.
Confidence: high, logical.

Gear loss 1

Population size

Spiny Pipehorse
Solegnathus
spinosissimus

11

Fishing occurs on the South East Transition (SET) shelf with majority of sho
<120m throughout the year. Lost gear mesulting in damage/mortality most
likely to affect population size of this species. Gear loss is rare and all effort
retrieve gear are made. Only minor gear components such as bouys, could
lost, which would not interact with benthic animals or shahounts of rope
that might. Intensity: minargear loss is rare. Cosequence: negligible, unlikely
detect impact on spiny pipehorse. Confidence: high, all major gear loss is
required to be recorded.

Navigation/steaming 1

Behaviouf
movement

Procellaridae

6.1

Fishing, thus navigation and steaming, occurs on the South East Transition
shelf with majority of shots in <120m throughout the year. Seabirds known t|
follow fishing vessels and collide with superstructure. Intensityderate,

Ecological Risk Assessment for the Effects of Fighidg
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activity occurs broadly but collisions occur infrequently. Consequence:
negligible, unlikely to have a measurable impact. Confidence: high (logic)

Activity/presence on Behaviouf Procellaridae 6.1 Fishing, thusctivity and presence on the water, occurs on the South East
water movement Transition (SET) shelf with majority of shots in <120m throughout the year.
Vessel introduces noise and visual stimuli into the environment. Olefactory
attracted to fishing vessels. Intensimoderate. Consequence: negligible
unlikely to detect impact. Confidnece: high, logical.
Disturb Bait collection
physical o - . - - . " . .
processes Fishing Population size | Spiny Pipehorse| 1.1 Fishing occurs on the South East Transition (SET) shelf with majority of shq
Solegnathus <120m throughout the year. Sponge garden and deep reef habitats preferre
spinosissimus syngnathids and are vulnerable to disturbance. Syngnathidseatentary with
a limited geograpit range and specific habitat preferences, and are conside
susceptible to physi¢édabitat modification (Foster andincent 2004; Kuiter
2009). Intensity; moderate. Consequence: minor, Danish seine considered
have low impact on seafloor. Confidentmwy.
Boat launching
Anchoringmooring
Navigation/steaming Population size | Spiny Pipehorse| 6.1 Fishing, thus navigation and steaming occurs on the South East Transition

Solegnathus
spinosissimus

shelf withmajority of shots in <120m throughout the year. Navigation/steami
introduces noise, water turbulence to environment. Intensity: moderate, as
activity occurs over broad scale. Consequence; negligibfmct undetectable,
impact only in immediate vicinityf vessel and not in range of syngnathids.
Confidence: high (logical).

Ecological Risk Assessment for the Effects of Fighidg
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Impacts
(specify the
particular
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within each
activity area)

Other fisheries

Population size

Australian fur

seals

P OPERATIONAL OBJECTIVE (S2.

Other SESSF fisheries trawl, gillnet, shark,-&rtgline, SPF occur on the SET]|

inner shelf and interact with fur seals and therefore likely to have had a sevg
impact on population size. Intensity: major as occurs often at a broad scale
Consequencemajor as cumulative effects should be considered. Confidence
high logical considering cumulative effects. Consequence: modenateulative
effects could be large but not taken by all fisheries. Confidence: high logical
consider cumulative effectsf @ariety of fishing methods.

Aquaculture

Behaviouft
movement

Spiny Pipehorse
Solegnathus
spinosissimus

6.1

Mollusc aquaculture on mainland coast and has a nutrient depletion effect
affecting the water and substrate quality leadingatiteration of bic
geochemical cycles locally. Management implement fallowing protocols
although recovery rates not wekinown. Intensity: minor local effects quickly
dispersed and unlikley to be detected against natural variability. Consequen
minor asimpacts on syngnathids unlikley to detectable variability against
natural variability except where seagrass habitat important to different life
stages of a variety speci@® evidence. Confidence: high, e.g studies of nutrie
inputs of D'entrecasteaux @hnel, HuorRiverinto DerwentEstuary are quickly
dispersed into Storm Bay but impacts if any difficult to measure against othe
anthopogenic sources (W#dllen and Andrewartha 2016).

Coastal development

Population size

Spiny Pipehorse
Solegnathus
spinosissimus

11

Coastal development occurs across the range of the fishery but most likely
affect Central Eastern Province inner shelf community due to large populati
this area. Frequent, local impacts frguollution, toxins, agricultural rwoff, and
sewage even at small spatial scales could have obvious impact on the
syngnathids. Intensity: moderatenoderate both broad coastal development
and localised centres. Consequence: modergteatest impacts likglto be
inshore including waters less than 25 but unlikely to extend to entire shelf
area. Confidence: low because of a lack of data.

Ecological Risk Assessment for the EffecEgifing| 87
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Other extractive 1 4 6 Behaviouf Australian fur 6 2 111 Oil and gas pipelines, aihd gas exploration and extraction drilling, and seisn
activities movement seal survey for further oil and gas exploration occurs across southern Australia
(notably Bass Strait and western area SET shelf) most likely to affect behay
and movement of the fur seals causing themmove away. Effect of seismic
surveys on scallops found. Intensity: minor as local effects are potentially se
but spatially or temporally confined. Consequence: negligibikely to be
detectable at all. Confidence: low, no data on furseal.

Other non extractive 1 5 6 Behaviouf Australian fur 6.1 | 3 2 |1 Shipping occurs throughout the area daily and considerd to impact fur seal
activities movement seal behaviour or movement by attracting them to noise of vessels. Intensity:
moderate eastcoast shipping routes are busy. Consequence: minor no knoy
interactions with general shipping and any effects likelgdetectable.
Confidence: low because of a lack of information on shippimighal

interactions
Other anthropogenic 1 5 6 Behaviouf Australian fur 6.1 | 2 2 |1 Fur seals may be disturbed by charter boats associated with general recrea
activities movement seal activities, and tourism (e.g. whale watching, fishing tours, anchoring,

recreational diving). Most commorffiSET and Central East shelf. Intensity:
minor, smaller vessels confined to immediate coastal area where colanées
found. Consequence: minor, unlikley to detect impacts. Confidence: low, n
information.

Ecological Risk Assessment for the Effects of Fighiag
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Capture Bait collection

Ho‘

4 6 Habitat structure and | Friable sandstone (20| 5.1 3 3 1 Danish seine fishers deploy the gear over areas of 'smooth' sandy
function seafloor, moving to another area if sponges are encountered in high
densities. Hard rocky, high relief seabed is also avoided to preserve
gear. Habitat is patchy, and sediment patches wigctiure erect,
rugose, delicate and or, inflexible fauna, could be removed or damag
as gear passes over. Habitats (assemblages) most vulnerable to imp
by highest levels of effort were chosen from Pitcher et al. (2014).
Intensity: moderate, localisethpacts. Consequence: moderate,
regeneration of sponges may take between months to years if large
more complex. Confidence: low because it is not known what propor
of the vulnerable habitat types are damaged, and recovery time is ng
known.

Fishing

Incidental behaviour 0

Direct impact | Bait collection 0
without
capture

Fishing 1|4 6 Habitat structure and | Friable sandstone (20| 5.1 3 3 1 Most vulnerable habitats in assemblage 20 potentially impacted from
function highest levels of effort were chosen from Pitcher e(2014). If
encountered by gear, damage and/or removal of large, tall, rugose,
delicate, inflexible fauna, is likely to occur as gear passes over. Areal
large sponges and mixed faunal communities vulnerable to breakage
with unnatural force are at risk. Intertgi moderate, highly localised.
Consequence: moderate, regeneration of sponges may take betwee
months to years if large or more complex. Sponges in these depths
be expected to be fairly resilient to disturbance. Effect of fishing on
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habitat structureis correlated with depth. Confidence low due to lack

data that shows actual impact

Incidental behaviour

Gear loss

Habitat structure and
function

Friable sandstone (20

5.1

Fishing occurs on the South E&sansition (SET) shelf with majority of
shots in <120m on inner shelf. Gear loss is rare and all efforts to retr
gear are made. Only minor gear components such as bouys, could b
lost, which would not interact with benthic habitat or small amounts o
rope that might. Intensity: minggear loss is rare. Cosequence:
negligible, unlikely to detect impact. Confidence: high, all major gear
is required to be recorded.

Anchoringmooring

Navigation/steaming

Water quality

Eastern Pelagic
provincescoastal P1

11

Steaming/navigation to fishing grounds may result in disruption of wg
quality from introduction of pollutants or chemicals, noise, light and
cahanges to water chemistry or turbidity. Intensity: moderdimad
spatial scale. Consequence: negligible because it was considered ur
that there would be detectable impacts. Confidence: high, logical
considerations.

Addition/

movement of
biological

material

Translocation of species

Onboard processing

Discarding catch

Substrate quality

Shelf assemblages of
fine sediments esp
friable sandstone (20)

3.1

Discarding occurs regulalry throughout the fishery. Substrate quality
the shelf assemblages was considered most likely to be impacted
because discarding of catch may result in accumulation of carcasses
leading to altered sediment chemistry in and abeubstrate, fine
sediments can be disturbed, and bioturbators and filter feeders

Ecological Risk Assessment for the Effects of Fighiag
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smothered. Intensity: moderate over the scale of the fishery, waste
expected to be taken up quickly by opportunistic scavengers.
Consequence: minor because measurable impaet® considered to
only be detectable at localised scales. Confidence: high because
operators generally discard waste over the course of fishing operatio
leading to no localised accumulations of waste.

Stock enhancement 0
Provisioning 0
Organic waste disposal | 1 | 4 6 Water quality Eastern Pelagic 1.1 1 1 2 Discharge of organic waste (e.g. uncontaminated food waste) likely t
provincescoastal P1 occur daily although relatively small amounts. Intensigligible over
area. Consequence: negligible, volume likely to be small and quickly
dispersed through the water column. Confidence: high, localised sho
term increases in nutrient not expected to adversely affect water
column.
Addition of Debris 0
non- ) .
biological Chemical pollution 0
material Exhaust 1|4 |6 | Airquality Eastern Pelagic 21 |1 |1 |2 | Exhaustfromrunning engines may impact the air quality within
provincescoastal P1 Southern OceaniBelagic habitat. Intensity: negligible because althou

the hazard occurs over a larger range/scale, impact area is only with
metres of the vessel. Consequence: negligible due to rapid dispersal
pollutants in winds, and likely to be physically undéaéte over very
short time frames. Confidence: high because effect of exhaust was
considered to be very localised.
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Friable sandstone (20

EMOPERATIONAL OBJECTIVE (S2,

INTENSITY SCORE)(1
CONFIDENCE SCORS (1

RATIONALE

Fishing occurs throughout the year over theSET dhisliery
management plan requires operators to take all reasonable steps to
minimise loss of gear, though evidence of gear loss does exist, and
retrieval may be impossible. Trawl gear most likely to be lost by bein
caught up on rocky outcrops. Lost gearyntdange habitat structure by
creating new structure or smotheirng damaging exisitng vulnerable
types particualry in the assemblages of (2, 4, 9, 14, and 20). Intensity
minor, gear loss rare. Consequence: negligible as caught up gear likg
become haliat over time. Confidence: high as lost gear events are
usually recorded.

Navigation/ steaming

Water quality

Assemblage 20, 18

11

Steaming/navigation to fishing grounds may result in disruption of wg
quality from introductionnoise, light and changes to water chemistry d
turbidity. Intensity: moderateover broad spatial scale. Consequence:
negligible because it was considered unlikely that there would be
detectable impacts. Confidence: high, logical considerations.

Activity/ presence on
water

Water quality

Southern Oceanic
Pelagic provinces

1.1

Fishing occurs throughout the fishery and birds and seals may be
attracted to fishing operations. No preceivable impact on the pelagic
environment (nor on demersair air habitat). Intensity: moderate
broad spatial scale. Consequence: negligible. Confidence: high logic
consideration.

Disturb
physical
processes

Bait collection

Fishing

Substrate quality

Friable sandstone (20

3.1

Most vulnerable habitats in assemblage 20 from Pitcher (2Gil4)

were chosen as potentially impacted where highest levels of effort
although there is no data that shows actual impact. Danish seine net
are deployed over sandy sediments which may support large/tall ere
sponges and other suspension feeding sessileriabeates in patches.
Seine trawling may cause suspension of fine sediment layers which
settle out on filter feeding organisms smothering ability to function

Ecological Risk Assessment for the Effects of Fighiag
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normally, in a way that is greater than expected from wave/ current

RATIONALE

action alone. Intensity: modate. Consequence: minor, Danish seine
considered to have little direct impact on seafloor. Confidence: high,
however, the area fished is a highly dynamic zone, much of its fauna
adapted to mobile sediments from natural disturbance, but fishing mg
occurat greater frequency than these natural events.

Boat launching

Anchoring/ mooring

Navigation/ steaming

Water quality

Eastern Pelagic
provincescoastal P1

1.1

Fishing activity henceavigation/ steaming occurs throughout the year
over the entire SE%. Disturbance of physical processes will occur
during the normal course of steaming throughout the fishing zone.
Turbulence and disturbance of pelagic water quality is unlikely to affg
normal water column processes for long. Any disruption to these
processes can therefore be expected to alter habitat function only
briefly. Intensity: moderateoccurs over broad spatial scale.
Consequence: negligihleemote likelihood of detection of ipact
against natural variation. Confidence: high, logical.

External
Impacts
(specify the
particular
example
within each
activity area)

Other fisheries

Habitat type, structure
and function

Friable sandstone (20

4.1,
51

Other fisheries operating over the same grounds with potential to
impact the benthos include, otter trawl, gilinet, autolongline, dredge,
and to a lesser degree trap, demersal longline, and ocassionally
midwater trawl gears. Fishing activity of these fisbe occurs over a
large spatial range, over which there can be daily fishing activity.
Cumulative effects ohabitat type andhabitat structure and function
are a concern for all habitats, but particularly those at depth80m
which may be trawled or rited. Sedimentbased habitats supporting
large sponges are likely to be most subject to effort (20). Intensity:
major as all methods work over these grounds. Consequence:
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moderate as majority of gears have very small footprint. Confidence:

RATIONALE

low; little data is available on the aggrowth, and regeneration rates of
temperate sponge habitats in depths 2200m nor on damage
attributable to fishing methods.

Aquaculture 115

Water quality,
substrate quality

Inner shelf sediments
e.g adjacent to
assemblage 20

1.1,
3.1

Aquaculture occurs at sites throughatutheasterrAustralia in
harbours bays,and estuaries (State waters) adjacent to inner shelf
habitats. Mollusc aquaculture more frequent on mainland coast and |
a nutrient depletion effect. Intensity: minplocal effects quickly
dispersed and unlikley to be detected against natural vartgbili
Consequence: negligiblienpacts unlikley to be detectable against
natural variability except where seagrass habitat important to differer
life stages of a variety species. Confidence: high, studies on nutrient
inputs into estuaries are quickly disjged but impacts if any difficult to
measure against other anthopogenic sour¢ééld-Allen and
Andrewartha 201§

Coastal development 1|5

Water quality,
substrate quality

Inner shelf sediments
e.g. Assemblages 1,
20

1.1,
3.1

Coastal development can affect inner shelf habitats such as assemb
1, 20 where the largest population centres occur. Frequent, local
impacts at small spatial scales are likely to hast obvious impact on
the habitat water and substrate quality. Intensity: moderatenge of
activities likely to have locaffects such as removal or degradation of
inshore habitats, particularly nursery habitats. Consequence: minor,
greatest impacts lkely to be inshore including waters less thanni2%not
within fishery boundary) but detection further out onto the inner shelf
unknown. Confidence: low little data on the cumulataféects.

Other extractive 114
activities

Substrate quality

Assemblage 13,18

3.1

Ongoing development and expansion of oil and gas pipelines, oil ang
exploration and extraction drilling, and seismic survey for further oil g
gas exploration occurs across southern Australia but probably less in
Bass Strait Assemblages 13, 18). btfnaucture impacts seafloor locally
but oil leaks/spills may impact water and substrate quality in immedit;

Ecological Risk Assessment for the Effects of Fighig



DIRECT
IMPACT OF
FISHING

FISHING ACTIVITY SUBCOMPONENT UNIT OF ANALYSIS RATIONALE

PRESENCE (1) ABSENCE (0)

SPATIAL SCALE OF HAZARD (1

&
<
N
<
I
LL
(e}
Ll
|
<
O
n
-
<
o
O
o
p=
L

OPERATIONAL OBJECTIVE (S2.

INTENSITY SCORE)(1
CONFIDENCE SCORS (1

area. Intensity: minqgmpollution, and disturbance from existing
infrastructure. Consequence: mindocalised impacts. Confidence: low
little information on effects of pipelines on surrounding habitats
although modeling suggests much contracted impact area.

Other non extractive
activities

Water quality

Southern and Eastern
Oceanic Pelagic
provinces

1.1

Major shipping routeshroughout fishery daily and considered to impa
the water guality of the pelagic habitat through turbulence, leaking of
pollutants, etc. Intensity: moderat@ast coast shipping routes busy.
Consequence: minparea of disturabnces confined to immediateea

of vessels, and unlikley to detect impact. Confidence: low, little
information on effects.

Other anthropogenic
activities

Water and air quality,
substrate quality,
habitat types,
structure and function

Inner shelf
Assemblages 1, 20

1.1,
2.1
3.1,
4.1,
51

Tourism and recreational activity could increase noise, pollutants, int
the pelagic habitat particularly. Some activities could impact habitats
such as recreational fishing/diving with certaieag. Intensity: minor
although difficult to assess cumulative effects. Consequence: minor
unlikely to detect impacts although no information to assess cumulat
effects. Confidence: high, logical.
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Capture Bait collection 0
Fishing 1|4 6 Functional group SET inneand 2.1 3 2 1 Fishing most likely to affect functional group composition affecting the
composition outer shelf trophodynamics of community foodweb. SET inner and outer shelf chos
because these communities have the highest proportion of area fished.
Intensity: moderate as fishing occurs broadver shelf. Consequence:
minor, while DS accounts for 50% of flathead TAC and ~90% sdiitiog
TAC expect minor changes in relative abundance of community constitu
(< 5%). Confidence: low, flathead stock assessements indicates increas
abundanceand some other species stable.
Incidental behaviour 0
Direct impact | Bait collection 0
without - ) — : - : : : i
capture Fishing 114 6 Species composition | SET inneand 11 3 2 1 Direct impact without capture most likely tffect species composition
outer shelf from postcapture mortality. SET outer shelf has the highest proportion o
area fished, highest average catch amd logically highest escapement ar|
post-capture mortality. Intensity: moderate as fishing occurs in broadly
across tle shelf. Consequence: minor as most key populations are stabl¢
and further impact from postapture mortality undetectable. Confidence:
low, cannot demonstrate changes due to p@&stcapement mortality.
Incidental behaviour 0
Gear loss 1)1 3 Species composition | SET inneand 11 2 1 2 SET outer shelf as most gear loss is likely to occur there. Dropped nets
outer shelf contain catch which would be lost. Intensitginor, rarely that gear is lost.
Consequence: negligible as affect on communities due to gear loss
immeasurable. Confidence: high, any gear loss must be reported.
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Anchoringmooring
Navpation/steaming 4 Distribution of the SET inneand 1.1 SET inner and outshelf because these communities have the highest
community outer shelf proportion of area fished. Navigation and steaming may impact behavio
of species by disturbance through naisgensity: moderate as fishing
occurs over the shelf. Consequence: negligible it is unlikedtect any
measurable effect on communities. Confidence: higpic
Addition/ Translocation of species
movement of
biological
material On board processing
Discarding catch 4 Distribution of the SET inneand 3.1 Discarding catch could affect distribution of community if scavengers are
community outer shelf attracted to discards. SET outer and inner shelf communities chosen as
effort occurs there. Intensity: moderate as discarding is common.
Cmsequence: minor as localized accumulations of waste rapidly dispers
so species are unlikely to become habituated to using discards as a foo
source as thegre opportunistic. Confidencéow due to lack of data.
Stock enhancement
Provisioning
Organic waste disposal 4 Distribution of the SET inneand 3.1 Organic waste disposal most likely to attract scavengers thus affecting
community outer shelf distribution of community temporarilyintensity:negligible as each disposa
event highly localised to vessel vicinity. Consequence: negligible as effe
considered unlikely to be measurable. Confidence: Hagic
Debris
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Addition of Chemical pollution 0
non-biological U - . ; . .
material Exhaust 1|4 6 Distribution of the SET inneand 3.1 1 1 2 Exhaust emissions most likely to affect distributions of communities by
community outer shelf affecting distribution of birds in the vicinity of vessels. SET inner and out
shelf chosen amost fishing occurs there. Intensity: minexhaust
emissions occur over a largange,but impact area is only within metres off
the vessel. Consequence: negligible as ehaust is rapidly dissipated and
unlikley to affect birdlife. Confidence: higbgic
Gear loss 111 3 Species composition | SET inneand 11 2 1 2 Fishing occurs throughout the year over the SET shelf. Fishery manage
outer shelf plan requires operators to take all reasonable steps to minimise loss of ¢
though evidence of gedoss does exist, and retrieval may be impossible.
Lost gear may create new structure providing new refuge for species.
Intensity: minor rarely that gear is lost. Consequence: negligible as any
effect on communities due to gear loss immeasurable. Condielenigh, any
gear loss must be reported.
Navigationsteaming 114 6 Distribution of the SET inneand 3.1 3 1 1 Navigation/steaming introduces noise such as engine noise and
community outer shelf echosounding during fishing and considered to hanast potential effect
on distribution of communities by disturbing fish. Intensity: moderate
echosounders and engines of vesels would be running for duration of fis
trips and shelf communities constantly fished. Consequence: negligible
disturbanceunlikely to be detected against other factors. Confidence: low
not known whether disturbance of aggregations caused by echosoundin|
Activity/presence on 114 6 Distribution of the SET inneand 3.1 3 1 1 Activity/ presence on water of fishing vessels widespread on SET inner
water community outer shelf outer shelf. May effect the distribution of community by changing behavi
of cetaceans, scavengers, marine mammals. Intensity: moderessels in
fished areas constantly present over bdaspatial scale. Consequence:
negligible, any change to community distribution would be undetectable
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SUBCOMPONENT

against background variation except for short duration of fishing operatic
Confidence: low.

Disturb Bait collection 0
physical
processes

Fishing 1|4 6 Distribution of the SET inneand 3.1 3 1 1 Removal of habitat (structure) can disrupt underpinning physical proces
community outer shelf and sediments could be disturbed changing distribution of species in the
community. Intensity: moderate as fishing occurs broadly across shelf.
Consequence: negligible as any effec communities unlikely to be
measurable. Confidence: low no information.

Boat launching 0

Anchoringmooring 0

Navigation/steaming 114 6 Bio- and geechemical | SET inneand 5.1 3 1 2 Navigation/steaming occurred on the continental shelf and shelf break o
cycles outer shelf SET inner and outer shelf. Possible Impact ondrid geachemical cycles
of pelagic waters by disturbing mixed depth layer. Intensity: moderate
navigation/steaming is a large component of the trawling operations.
Consequence: negligible, localised impact within immediate vicinity of th
vessel and impact considered likely undetectable against natural levels
mixing and remixing. Confidence:igh, logical consideration.

External Other fisheries 1|6 6 Species composition | SET inneand 4.1 4 4 2 Other SESSF fisheries affect the same communities and therefore likely]
Impacts outer shelf have had a severe impact on speaiesposition. Intensity: major as occur|
often at a broad scale. Consequence: major as cumulative sftectid be
large. Confidencehigh, logical to consider cumulative effects of variety of
fishing methods.

Aquaculture 115 6 Bio-andgeochemical | SET inner shelf| 5.1 2 1 2 Mollusc aquaculture on mainland coast and has a nutrient depletion effe
cycles affecting the water and substrate quality leading to alteration of bio
geochemical cycles locally. Management implement fallowing paigoc
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although recovery rates not welinown. Intensity: minarlocal effects
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quickly dispersed and unlikley to be detected against natural variability.
Consequence: negligible as impacts on community unlikley to detect
variability against natural variabyitexcept where seagrass habitat
important to different life stages of a variety specis evidence.
Confidence: high, e.g studies of nutrient inputs of D'entrecasteaux Chan
HuonRiverinto DerwentEstuaty are quickly dispersed into Storm Bay but
impads if any difficult to measure against other anthopogenic sources
(Wild-Allen and Andrewartha 20}6

Coastal development

Species composition

Central Eastern
Province inner
shelf

11

Coastal development occurs across the range ofigiery but most likely
to affect Central Eastern Province inner shelf community due to large
population in this area. Frequent, local impacts at small spatial scales sk
have most obvious impact on the species composition of the areas affed
the impacts should be local and their consequences only minor to the
communities. Intensity: moderafenoderate at broader spatial scale, or
severe but local. Consequence: moderareatest impacts likely to be
inshore including waters less than &5 and unlikéy to extend to entire
coastal demersal/pelagic communities. Confiderioez because of a lack of
data.

Other extractive
activities

Distribution of the
community

Central Bass
inner shelf;
Southern
coastal

3.1

Ongoing development and expansion of oil and gas pipelines, oil and g3
exploration and extraction drilling, and seismic survey for further oil and
exploration occurs across southern Australia (notably Bass Strait) most
to affect distribution ofthe community as sounds from air guns used in
seismic surveys thought to affect fislehaviourpossibly causing them to
migrate out of fishing grounds. Effect of seismic surveys on scallops fou
Intensity: minor as local effects are potentially seven¢ donfined to small
area. Consequence: minor as letegm effect on communities expected to
be minimal i detectable at all. Confidencéow as effects are unknown
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Other nonextractive 115 6 Distribution of the Central Bass 3.1 3 2 1 Shipping occurs throughout the area daily and considerd to impact
activities community inner shelf; distribution of pelagic communities through disturbance patrticularly on
Southern marine mammals. Intensity: moderate as local effects but temporary.
coastal Consequence: minor as loigrm effects on commuities undetectable.
Confidencelow because of a lack of information on shippargmal
interactions
Other anthropogenic 115 6 Distribution of the SET outer shelf] 3.1 2 2 1 Communities may be disturbed by charter boats associated with genera
activities community Central ast recreational activities, and tourism (e.g. whale watching, fishing tours,
shelf anchoring, recreational diving etc). Most common off SET and Central E
shelf. Intensityminor, unlikley to detect direct and indirect impacts on
pelagic or demersal communities. Consequence: mi@onfidence: lowno
information.
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2.3.11Summary of SICA results

Table2.19. Level 1 (SICA) Document L1Stimmary table of consequence scores for all
FOGADGAGEkO2YLIRYSYyl O2YoAyliAzyaod ¢K2asS GKFG a
confidence. * existing stock assessmetdassessment not requiredNote: external hazards are not
considered at Leve?.

KEY/SECONDAR BYPRODUCT
R/llllzig'll—' ACTIVITY COMMERCIAL ANDBYCATCH PEICD)E(E:(I:ETSE HABITATS COMMUNITIES
SPECIES SPECIES

Capture Bait collection 0 0 0 0 0
Fishing * 3 2 3 2
Incidental behaviour 0 0 0 0 0
Direct impact | Bait collection 0 0 0 0 0
without —
capture Fishing 2 2 2 3 2
Incidental behaviour 0 0 0 0 0
Gear loss 1 1 1 1 1
Anchoring/mooring 0 0 0 0 0
Navigation/steaming 1 1 1 1 1
Addition/ Translocation of
movement of | species 0 0 0 0 0
biological On boardprocessing 0 0 0 0 0
material , -
Discarding catch 2 2 2 2 2
Stock enhancement 0 0 0 0 0
Provisioning 0 0 0 0 0
Organic waste
disposal 1 1 2 L !
Addition of Debris 0 0 0 0 0
non-biological - -
material Chemical pollution 0 0 0 0 0
Exhaust 1 1 1 1 1
Gearloss 1 1 1 1 1
Navigation/steaming 1 1 1 1 1
Activity/ presence on
water 2 2 L L !
Disturb Bait collection 0 0 0 0 0
physical —
processes Fishing 2 2 2 2 1
Boat launching 0 0 0 0 0
Anchoring/mooring 0 0 0 0 0
Navigation/
steaming 1 1 1 1 !
External Other fisheries 3 4 3 @ 4
Impacts
Aquaculture 2 2 2 1 1
Coastal development| 2 2 2 2 2
Other extractive
activities 2 2 1 2 2
Other nonextractive
activities 2 2 2 2 2
Other anthropogenic
activities 2 2 2 2 2
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Figure2.3. Key/secondary commercial species: Frequency of consequence score by high and low
confidence.
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Figure2.4. Byproduct and bycatch specieBrequency of consequence score by high and low
confidence.
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Figure2.5. Protected species: Frequency of consequence score by high and low confidence.
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Figure2.6. Habitats: Frequency of consequence score by high and low confidence.
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Figure2.7 Communities: Frequency of consequence score by high and low confidence.

2.3.12Evaluation/discussin of Level 1

Three ecological components were eliminated at Leveld. o components withisk scors
of 3 (moderatg or above)

Most hazards (fishing activities) were eliminated at Levilel no conponents with risk scores
of 3 (moderate or above(Table2.19; Figure2.3 - Figure2.7). Thosethat remainingwere:

9 Fishing ¢aptureimpacts onwo ecological componenidyprodud/bycatch and
habitats)

1 Hshing (noncapture impacts omne ecological componenhabitat9
1 External hazardgom other fisheries (on all fiveomonents)

As a result of direct capture by fishing, the most vulnerablatghspeciesvhitefin swellshark
(Cephaloscyllium albipinnyrthat are mostlydiscarded (AFMAogbooks)vere assessed at
moderate riskargely due to unknown population size within this assessrpenibd. Also, this
ALISOASE A& Ofl aaATASR | a MHoyi&erNkview dd&aptireSy SR Q
mortalities of elasmobnachs found that theScyliorhinid§catsharksyvere regarded as robust

to captureand post release survival rates were high particualry for dhvitig speciegEllis et

al. 2017)Also, theat-vessel mortalityfAVM) in trawlswas<5%(Braccini et al. 2012), while

capture mortalitywas recaoded for gillnets (Lyle et al. 2014herefore we assume that

discarded whitefin swell sharks have a relatively high chance of suflstarded but

possibly not great enough to reduce thesk.

The impact of fishing represesl a moderaterisk to habitats largely due to the concentration
of effort on the shelf wheréighly vulnerable faunaccur but ths actual impact is unknown

but could be relatively lovf fishing is conducted largelynsoft sediments.
Ecological Risk Assessment for the Effects of Fighih@5
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Significant external hazards included other fisheries in the regioallfive componentsOnly
external fisheries were rated atajor or above risk (scores 4) byproductbycatchand
community componentgTable2.19).

2.3.13Components to be examined at Level 2

As a result of the SICA analysis, the components that are to be examined at Level 2 are those
with any consequence score$ 3 or above. These components are:

1 Byproduct/bycatch
I Habitat

Therefore, d_evel 2 examiniatiois required TheLevel 2byproduct/bycatch component was
assessed (PSA and bSAFE). Howevehathitat component was not assessethis report.
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2.4 Level 2 Productivity and Susceptibility Analysis (PSA)

When the risk of an activity at Level 1 (SICA) on a component is moderate or higher and no
planned management interventions that would remove this risk are identified, an assessment
is required at LeMe2. The PSA approach is a method of assessment which allows all units
within any of the ecological components to be effectively and comprehensively screened for
risk. The units of analysis are the complete set of species habitats or communities idexitified
the scoping stage. The PSA results in sections 2.4.2 and 2.4.3 of this report measure risk of
direct impacts of fishing only. Future iterations of the methodology will include PSAs modified
to measure the risk due to other activities, such as gear loss

The PSA approach is based on the assumption that the risk to an ecological component will
depend on two characteristics of the component units: (1) the extent of the impact due to the
fishing activity, which will be determined by the susceptibility @ thnit to the fishing

activities (Susceptibility) and (2) the productivity of the unit (Productivity), which will
determine the rate at which the unit can recover after potential depletion or damage by the
fishing. It is important to note that the PSA aysi$ essentially measures potential for risk,
KSNBI FGSNI RSy2GSR a aNRalé® ! YSIadaNBE 27
abundance or mortality rate for the unit in question, and this information is generally lacking
at Level 2.

The PSA apprah examines attributes of each unit that contribute to or reflect its productivity
or susceptibility to provide a relative measure of risk to the unit. The following section
describes how this approach is applied to the different components in the andfygiisletails

of the methods are degibed in Hobday et al. (2007).

Species

The following Table outlines the seven attributes that are averaged to measure productivity,
and the four aspects that are multiplied to measure susceptibility for all the species
components.

Table2.20. Attributes that measure productivity and suscepability.

ATTRIBUTE

Productivity Average age at maturity
Average size at maturity
Average maximum age
Average maximum size
Fecundity
Reproductive strategy

Trophic level

Susceptibility Availability considers overlap of fishing effort with a species distribution

Encounterability considers the likelihood that a species will encounter fishing gear that is
deployedwithin the geographic range of that species (based on two attributes: adult habita
and bathymetry)

Selectivity considers the potential of the gear to capture or retain species
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ATTRIBUTE

Post capture mortality considers the condition and subsequsemtival of a species that is
captured and released (or discarded)

The productivity attributes for each species are based on data from the literature or from data
sources such as FishBase. The four aspects of susceptibility are calculated in thegolayw

Availability considers overlap of effort with species distribution. For species without

distribution maps, availability is scored based on broad geographic distribution (global,
southern hemisphere, Australian endemic). Where more detailed digtab maps are

available (e.g. from BIOREG data or DEH protected species maps), availability is scored as the
overlap between fishing effort and the portion of the species range that lies within the broader
geographical spread of the fishery. Overrides cacur where direct data from independent
observer programs are available.

Encounterabilityis the likelihood that a species will encounter fishing gear deployed within its
range. Encounterability is scored using habitat information from FishBase, mdujified
bathymetric information. Higher risk corresponds to the gear being deployed at the core depth
range of the species. Overrides are based on mitigation measures hag/fiadependent
observer data.

For species that do encounter geaelectivityis a neasure of the likelihood that the species

will be caught by the gear. Factors affecting selectivity will be gear and species dependent, but
body size in relation to gear size is an important attribute for this aspect. Overrides can be
based on body shapswimming speed andhdependent observer data.

For species that are caught by the ggarst capture mortalitymeasures the survival

probability of the species. Obviously, for species that are retained, survival will be zero. Species
that are discarded magr may not survive. This aspect is mainly scored using independent

filed observations or expert knowledge.

Overall susceptibility scores for species are a product of the four aspects outlined above. This
means that susceptibility scores will be substahtieéduced if any one of the four aspects is
considered to be low risk. However the default assumption in the absence of verifiable
supporting data ishat all aspects are high risk.

Habitats

Similar to species, PSA methods for habitats are based around a set of attributes that measure
productivity and susceptibility. Productivity attributes include speed of regeneration of fauna,
and likelihood of natural disturbance. The susceptibility attt#s for habitats are described in

the following Table.
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Table2.21. Description of susceptibility attributes for habitats.

ASPECT

ATTRIBUTE

CONCEPT

RATIONALE

Susceptability

Availability

General depth
range (Biome)

Spatial overlap of subfishery
with habitat defined at biomic
scale

Habitat occurs within the management area

Encounterability

Depth zone and
feature type

Habitat encountered at the
depth and location at which
fishing activityoccurs

Fishing takes place where habitat occurs

Ruggedness
(fractal dimension
of substratum and
seabed slope)

Relief, rugosity, hardness and
seabed slope influence
accessibility to different sub
fisheries

Rugged substratum is less accessiblmtbile
gears. Steeply sloping seabed is less accessible
mobile gears

Level of
disturbance

Gear footprint and intensity of
encounters

Degree of impact is determined by the frequency
and intensity of encounters (inc. size, weight and
mobility ofindividual gears)

Removability/
mortality of fauna/
flora

Removal/ mortality of structure
forming epifauna/ flora (inc.
bioturbating infauna)

Erect, large, rugose, inflexible, delicate epifauna
flora, and large or delicate and shallow burrowing
infauna (at depths impacted by mobile gears) are
preferentially removed or damaged.

Areal extent

How much of each habitat is
present

Effective degree of impact greater in rarer habitats
rarer habitats may maintain rarer species.

Selectivity
Removability of Certain size classes can be Intermediate sized clasts (~6 cm to 3 m) that form
substratum removed attachment sites for sessile fauna can be
permanently removed
Substratum Composition of substrata Harder substratum is intrinsically more resistant
hardness
Seabed slope Mobility of substrata once Gravity or latent energy transfer assists movemen
dislodged; generally higher level of habitat structures, eg tidity flows, larger
of structural fauna clasts.Greater density of filter feeding animals
found where currents rave up and down slopes.
Productivity

Regeneration of
fauna

Accumulation/ recovery of fauna

Fauna have different intrinsic growth and
reproductive rates which are also variable in
different conditions of temperature, nutrients,
productivity.

Natural
disturbance

Level of natural disturbance
affects intrinsic ability to recover

Frequently disturbed communities adapted to
recover from disturbance

Communities

There are seven steps for the PSA undertaken for each component brought forward from Level
1 analysis (see Hobday et &007) for full details).

Step 1
Step 2
Step 3
Step 4
Step 5
Step 6
Step 7

Identify the units excluded from analysis and document the reason for exclusion
Score units for productivity
Score units for susceptibility
Plot individual units of analysis onto a PSA Plot
Ranking of overall risk of each unit
Evaluation of the PSA analysis
Decision rules to movieom Level 2 to Level 3
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2.4.1 Units excluded from analysis (Step 1)

Table2.22. Species/species groups/taxa excluded from the R8A SAFBecause they were either not identified at the species level, not interadta the fishery or

2dziaARS

GKS TAAKSNEQA

2 dzNJ a Rrkatoinsio infdraictiors. 2T degeRehtie® have been eXdaiudex fkoyh iiha pfotdotéd spedies list since the

last ERA assessment because they have not been observed withinisherfy and/or occur outside the depth range of the fisheidMA: not applicable.

ROLE IN FISHEF TAXA FAMILY NAME SCIENTIFIC NAME COMMON NAME CAAB CODE RATIONALE

BC Nothing was No catch or interaction Insufficientlytaxonomically resolved
caught/observed

BC Benthos Porifera- undifferentiated Sponges 10000000 Benthos

BC Invertebrate Spongiidae Spongiidae undifferentiated  Spongiid sponges 10114000 Insufficiently taxonomically resolved

BC Invertebrate Scyphozoa spp Jellyfish 11120000 Insufficiently taxonomically resolved
undifferentiated

BC Benthos Order Scleractinia Stony corals 11290000 Benthos
undifferentiated

BC Invertebrate Pteriidae Pinctadaspp. Pearl oysters an&earl shell 23236901 Insufficiently taxonomically resolved

BC Invertebrate Pectinidae Pectinidae undifferentiated  Scallops 23270000  Apportion to 23270006.

BC Invertebrate Loliginidae Loliginidae undifferentiated = Calamari 23617000  Apportion to southerrcalamari. ERA classification changed

from BC to BP for southern calamari

BC Invertebrate Order Octopoda Octopoda 23650000 Insufficiently taxonomically resolved
undifferentiated

BC Invertebrate Class Gastropoda Gastropods 24000000 Insufficiently taxonomically resolved
undifferentiated

BC Invertebrate Volutidae Volutidae- undifferentiated Bailer Shells 24207000  Apportion to 2427001.

BC Invertebrate Order Nudibranchia Nudibranchs 24420000 Insufficientlytaxonomically resolved
undifferentiated

BC Invertebrate Echinodermata Echinoderms 25000000 Insufficiently taxonomically resolved

undifferentiated
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ROLE IN FISHEF TAXA FAMILY NAME SCIENTIFIC NAME COMMON NAME CAAB CODE RATIONALE

BC Invertebrate Class Asteroidea Starfish 25102000 Insufficiently taxonomically resolved
undifferentiated

BC Invertebrate Class Echinoidea Sea urchins 25200000 Insufficiently taxonomically resolved
undifferentiated

BC Invertebrate Clypeasteridae Sand dollars 25262000 Insufficiently taxonomically resolved
undifferentiated

BC Invertebrate ClasdHolothuroidea- Holothurians 25400000 Insufficiently taxonomically resolved
undifferentiated

BC Invertebrate Order Stomatopoda Mantis shrimps 28030000 Insufficiently taxonomically resolved
undifferentiated

BC Invertebrate Scyllaridae Scyllaridae undifferentiated  Bugs- Shovel nosed and slippelr 28821000  Apportion to 28821004.

lobsters

BC Invertebrate Scyllaridae Thenusspp Moreton Bay bugs 28821903  Apportion to 28821004.

BC Invertebrate Infraorder Anomura Anomurans 28825000 Insufficiently taxonomically resolved
undifferentiated

BC Invertebrate Diogenidae Diogenidae Hermit crabs (left handed) 28827000  No species within same family to apportion catch to.
undifferentiated

BC Invertebrate Brachyura undifferentiated  Crabs 28850000 Insufficiently taxonomically resolved

BC Invertebrate Homolidae Homolidae- undifferentiated ~ Spider crabs (Homolidae) 28860000  No species within same family to apportion catch to.

BC Invertebrate Raninidae Raninidae undifferentiated =~ Spanner crabs 28865000 Insufficiently taxonomically resolved.

BC Invertebrate Majidae Majidae andrelated families  Spider crabs (All families) 28880000  No species within same family to apporticaich to.
- undifferentiated

BC Invertebrate Portunidae Portunidae- undifferentiated  Swimming crabs 28911000  No Portunidae to attribute to attribute catch to

BC Chondrichthyan Hexanchidae Hexanchidae Sixgill and sevengill sharks 37005000  Apportioned to 37005001 and 37005002. Also added
undifferentiated unspecified 37005005.

BC Chondrichthyan Alopiidae Alopiasspp. Thresher sharks (mixed) 37012901  No species within list to apportion catch to. So, added

37012001 and 37012002
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ROLE IN FISHEF TAXA

FAMILY NAME

SCIENTIFIC NAME

COMMON NAME

CAAB CODE RATIONALE

BC Chondrichthyan Brachaeluridae Brachaeluridae ancelated Wobbegongs blind nurse carpe 37013000  Apportioned to two other carpet shark species within list.
families- undifferentiated andzebra slarks Also added 5 new species to list.
BC Chondrichthyan Scyliorhinidae Scyliorhinidae Catsharks 37015000  Apportioned to 5 species within list with same family name
undifferentiated
BC Chondrichthyan Scyliorhinidae Cephaloscylliurspp. Draughtboard sharks (mixed) 37015906  Apportion t037015001 and 37015013.
BC Chondrichthyan Triakidae Triakidae- undifferentiated Hound Sharks 37017000  Apportioned to gummy shark and school shark.
BC Chondrichthyan Centrophoridae, Centrophoridae, Datadae, Gulper Sharks, Sleeper Sharks 37020000  Apportioned to 3 species within list.
Dalatiidae, Squalidae, Squalidae, Somniosidae and Dogfishes
Somniosidae and Etmopteridae-
Etmopteridae undifferentiated
BC Chondrichthyan Squalidae Squaluspp Greeneye dogfishes (mixed) 37020901  Apportioned to 3 species within list.
BC Chondrichthyan Squalidae Squalidae undifferentiated Dodfishes (mixed) 37020923  Apportioned to 3 species within list.
BC Chondrichthyan Squatinidae Squatinidae Angel sharks 37024000  Apportion to Aust. Angelshark (37024001).
undifferentiated
BC Teleost Rhinidae Rhinidae- undifferentiated Guitarfishes unspecified 37026000  Misidentification outside fishery range
BC Teleost Rhinidae Rhynchobatus australiae Whitespotted guitarfish 37026005  Misidentification outside fishery range
BC Chondrichthyan Trygonorrhinidae Trygonorrhinaspp. Fiddler rays unspecified 37027999  Apportioned to eastern and southern fiddler rays within list
BC Chondrichthyan Torpedinidae, Torpedinidae, Narcinidae, Torpedo raysCoffin rays and 37028000  Apportion to families within list.
NarcinidaeHypnidae  Hypnidae- undifferentiated Numbfishes
BC Chondrichthyan Rajidae Rajaspp. Skate (mixed) 37031900  Apportion to Skate species within list.
BC Chondrichthyan Dasyatidae Dasyatidae undifferentiated ~ Stingrays 37035000  Apportioned to two species within same family. Chaged frg
BC to BP
BC Chondrichthyan Urolophidae, Urolophidae, Plesiobatidae  Stingarees andiant stingarees 37038000  Apportion to Stingarees within list.
Plesiobatidae undifferentiated
BC Teleost Congridae, Congridae, Colocongridae  Conger eels 37067000  Added 37067001 and 37067007.
Colocongridae undifferentiated
BC Teleost Clupeidae Dussumieria elopsoides Slender rainbow sardine 37085010  Misidentification outside fishery range
BC Teleost Clupeidae Sardinops sagax Australian sardine 37085794  Superseded code. It is n37085002. This species is alread

within list
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ROLE IN FISHEF TAXA

FAMILY NAME

SCIENTIFIC NAME

COMMON NAME CAAB CODE RATIONALE

BC Teleost Chlorophthalmidae, Chlorophthalmidae, Cucumberfisheggreeneyesand 37120000 Insufficiently taxonomically resolved. No logbook catch to
Paraulopidae, Paraulopidae, lizardfishes apportion to.
Bathysauroididae, Bathysauroididae,
Bathysauropsidae Bathysauropsidae
undifferentiated
BC Teleost Melanonidae, Melanonidae, Moridae, Pelagic morid and eucla cods 37224000  Apportion to exsitingvoridae species within list. Other
Moridae, Euclichthyidae species outside fishery depth range.
Euclichthyidae undifferentiated
BC Teleost Moridae Mora moro Ribaldo 37224002  Misidentification outside fishery depth range
BC Teleost Moridae Lotellaand Pseudophycispp ~ Southern rock cod 37224900  Apportion to 37224003, 37224006. Also apportion to 3 new
speces to list: 37224005, 372240237224011. All BC.
BC Teleost Ophidiidae Ophidiidae spp. Cusk eels (mixed) 37228999  Apportioned catch of this groupode to pink king and rock
ling
BC Teleost Macrouridae, Macrouridaeand Whiptails 37232000  Apportioned to one species (37232001) within list.
Bathygadidae Bathygadidae
undifferentiated
BC Teleost Berycidae Centroberyx australis Yelloweye redfish 37258006  Misidentification outside fishery range
BC Teleost Lampridae Lampris guttatusand Moonfish (mixed) 37268900  Added new specied\. guttatusto list
Lampris immaculatus
BC Teleost Fistulariidae Fistulariidae Flutemouths 37278000 Nospecies to apportion catch to.Two species added
undifferentiated 37278001 and 37278002. Both BC
BC Teleost Macroramphosidae Macroramphosidae Bellowfish 37279000  MS added 3727900Zommon bellowfish to list. No other
undifferentiated bellowfish species within list.
BC Teleost Synbranchidae Synbranchidae Svamp eels 37285000 Insufficiantly taxonomically resolved. Of the eel species, al
undifferentiated are outside fishery area.
BC Teleost Sebastidae Trachyscorpia carnomagula Ocean perchT; carnomaguld 37287103  PossibleMisidentification outside fishery depth range >700
BC Teleost Scorpaenidae Scorpaenidae Coral perch 37287900  Apportioned to 37287008
BC Teleost Scorpaenidae Scorpaenapp Scorpionfishes Scorpaenid 37287904  Apportioned to 37287008.
BC Teleost Triglidae, Triglidae and Peristediidae  Searobins and armour gurnard: 37288000  Apportioned to existing species in list (6). Also added two

Peristediidae

undifferentiated

other species
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ROLE IN FISHEF TAXA

FAMILY NAME SCIENTIFIC NAME COMMON NAME

CAAB CODE RATIONALE

BC Teleost Pterygotrigla elicryste Dwarf gurnard 37288009  Misidentification outside fishery range

BC Teleost 37288900  Accounted for in species list. Oberver data

BC Teleost Lepidotrigla modestand Cocky gurnard (mixed) 37288903  Apportion toL. mulhalli
Lepidotriglamulhalli

BC Teleost Hoplichthyidae Hoplichthys filamentosus Longray ghost flathead 37297005  Possiblamisidentification outside fishery depth range

BC Teleost Aethalopercaand Rockcod (Aethaloperca and 37311901  No genus within list to apportion catch to. This code also
Anyperodorspp incluses Epinephelus genus. There are two species within

fishery range. This catch was apportioned to these two
species. i.e., 37311077, 37011022.

BC Teleost Priacanthidae Priacanthidae 37326000  No species within same family to apportion catch to. Possi
undifferentiated misidentifcation, outside fishery range

BC Teleost Apogonidae, Dinolestidae Cardinalfishes 37327000  No speciesvithin same family to apportion catch to.
undifferentiated

BC Teleost Apogon semilineatus Haltlined cardinal 37327004  Misidentification outside fishery range

BC Teleost 37330000  Apportioned t037330014 and 37330001. Also added 4 new
undifferentiated species corresponding to this family group code.

BC Teleost Caranx bucculentus Bluespotted trevally 37337016  Misidentification outside fishery range

BC Teleost Decapterus tabl Roughear scad 37337060  Misidentification outside fishery range

BC Teleost Trachurus decliviand Jack mackerels 37337912  No species within same family to apportion catch to.
Trachurus murphyi

BC Teleost Arripis truttaand Arripis Australian salmon 37344900  Added both species to list.

BC Teleost Etelis coruscans Flame snapper 37346038  Misidentification outside fishery range

BC Teleost Gerreidae- undifferentiated 37349000  Apportioned to 37349001.

BC Teleost Mullidae- undifferentiated 37355000  Apportioned to 2 species.

BC Teleost Pomacanthidae Centropyge eibli Eibl's angelfish 37365024  Misidentification outside fishery range

BC Teleost Pentacerotidae Paristiopterus gallipavo Yellowspotted boarfish 37367001  Misidentification outside fishery range

BC Teleost Latridopsispp 37378900  Apportiored to 2 species withifist.
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ROLE IN FISHEF TAXA FAMILY NAME SCIENTIFIC NAME COMMON NAME CAAB CODE RATIONALE

BC Teleost Sphyraenidae Sphyraenapp Barracudas 37382901  Added 37382002.
BC Teleost Uranoscopidae Uranoscopidae Stargazers 37400000  Apportion to 3 stargazer species within list (37400001,
undifferentiated 37400003, 37400018). No change to ERA classification of
thesethree species.
BC Teleost Channichthyidae Channichthys rhinoceratus  Unicorn icefish 37407792  Misidentification outside fishery range
BC Teleost Gobiidae Bathygobius fuscus Dusky frillgoby 37428068  Misidentification outside fishery range
BC Teleost Gempylidae Thyrsitespp. Barracoutas (mixed) 37439914  Apportioned to 37439001.
BC Teleost Trichiuridae Trichiuridae- Ribbonfishes and cutlassfishes 37440000  Apportioned to 37440002.
undifferentiated
BC Teleost Scombridae Scombridae Mackerels 37441000  No species within same family to apportion catch to.
undifferentiated
BC Teleost Bothidae, Bothidae, Achiropsettidae,  Lefteye flounders 37460000  No species withisame family to apportion catch to.
Achiropsettidae, Paralichthyidae
Paralichthyidae undifferentiated
BC Teleost Pleuronectidae Pleuronectidae Righteye flounders 37461000  Apportined to 3746001 and 37461003.
undifferentiated
BC Teleost Soleidae Soleidae undifferentiated Soles 37462000  Apportioned to 37462010M. freycinet).
BC Teleost Monacanthidae Meuscheniaspp Reef leatherjacket 37465902  Apportioned to 37465036.
BC Invertebrate Monacanthidae Monacanthidae Leatherjacket 37465903  Apportion to existing Monocanthidae within list.
BC Teleost Tetraodontidae Tetraodontidae Toadfishes unspecified 37467000  Apportioned to 37467001, 37467005 and 37467044.
undifferentiated
BC Teleost Diodontidae Diodontidae- Porcupine fish 37469000  Apportioned to 37469001.
undifferentiated
BC Chondrichthyan Sharks- other Sharks (mixed) 37990003 Insufficiently taxonomically resolved.
BC Teleost Bothidae, Bothidae, Psettodidae and  Flounders (mixed all types) 37990009  Apportioned to 4 flounder species within existing list.
Psettodidae, Pleuronectidae (all spp)

Pleuronectidae
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ROLE IN FISHEF TAXA

FAMILY NAME

SCIENTIFIC NAME

COMMON NAME

CAAB CODE RATIONALE

BC Teleost Cynoglossidae, Cynoglossidae and Soleidae Sole (mixed) 37990015  Apportion to 37462010 and two new species of Soleidae
Soleidae spp (37462017 and 37462040). BC classification of all species
new and existing.
BC Teleost Fishoceanic (mixed) Fish oceanic (mixed) 37990020 Insufficiently taxonomically resolved
BC Chondrichthyan Order Rajiformes Skates and rays (mixed) 37990030  Apportioned to 6 skate (Rajiforme) species within list.
undifferentiated
BC Chondrichthyan Squalidae Squaliformes Dodfish sharks 37990071  Apportioned to 3 species within list.
BC Teleost Scorpaenidae, Scorpaenidae, Triglidae and Scorpionfishes, Gurnards and 37990084  Apportioned to existing species in list (6). Also adnhenl
Triglidae, Peristediidae Latchets other species
Peristediidae undifferentiated
BC Phaeophyceae Brown algae 54000000 Benthos
BC Benthos Various bits of the sea floor Benthos 99000001  Benthos
which may be alive
BC Substrate or rocks that are  Substrate or rocks 99000002  Benthos
nortliving
BP Invertebrate Sepiidae Sepiaspp Cuttlefish (mixed) 23607901  No Sepia genus to apportion catch to within existing specie
list. Therefore chosen species is sepia apama (2367001):
Giant cuttlefish
BP Invertebrate Order Teuthoidea Squids 23615000  Apportion to Gould's squid. No change to ERA classificiatic
undifferentiated of Gould's squid
BP Invertebrate Octopodidae Octopodidae- Octopuses 23659000  Apportioned to pale octopus within list. Both species chahg
undifferentiated ERA classification from BEBP.
BP Invertebrate Shells Shells 23999999  Apportioned to 24207001 and 24207072
BP Chondrichthyan Pristiophoridae Pristiophoridae Sawsharks 37023000  Apportioned to common and southern sawshark
undifferentiated
BP Chondrichthyan Rajidae Rajidae undifferentiated Skates 37031000  Apportioned to 5 existing skate species within list, and two
others: 37031009 and 37031010. Resulting 7 species are
BP (5 from BC; 2 new BPs)
BP Teleost Triglidae Lepidotriglaspp Butterfly gurnard(mixed) 37288901  Apportion to 3 other L. species within existing list. The coc

gurnard changed from BC to BP. The other two L. species
remained BC.
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ROLE IN FISHEF TAXA

FAMILY NAME

SCIENTIFIC NAME

COMMON NAME

CAAB CODE RATIONALE

BP Teleost Platycephalidae Platycephalidae Flatheads 37296000  Apportion to Tiger flathead.
undifferentiated
BP Teleost Pentacerotidae Pentacerotidae Boarfishes 37367000  Apportion to 37367002, 37367003, 37367004, 37367005.
undifferentiated change to ERA classification, i.e. BC
BP Teleost Scombridae Scombridae spftribes Mackerel (mixed) 37441911  Apportion to Blue mackerel. Blue mackerel changed
Scomberomorini and classification from BC to BP.
Scombrini)
BP Teleost Balistidae, Balistidae, Monacanthidae  Leatherjackets 37465000  Appotioned to existing 8 Moacanthidae/Balistidae within
Monacanthidae undifferentiated list.
BP Chondrichthyan Skates and rays, unspecified Skates and rays 37990018  Apportion t020 skate and ray species witHist.
BP Teleost Mixed reef fish Fish (mixed) 37999999 Insufficient taxonomic resolution.
PS Syngnathid Syngnathidae Syngnathidae Seahorses and pipefishes 37282000 Expanded in PS species list
undifferentiated
PS Marine bird Procellariidae Procellariidae Petrels prions andhearwaters 40041000  Expanded in PS species list
undifferentiated
PS Marine mammal Otariidae and Otariidae and Phocidae Seals 41132999  Expanded in PS species list
Phocidae Now:
41131000
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2.4.2 Level 2 PSA (Steps 2 and 3)

The results in the Tables below provide details of the PSA assessments for each species,
separated by role in the fishery, and by taxa where appropriate. These assessments are limited
to direct impacts from fishing, and the operational objective is to dwrierexploitation due

to fishing, either as ovelishing or becoming oveished. The risk scores and categories (high,
medium,or low) reflect potential rather than actual risk using the Level 2 (PSA) method. For
species assessed at Level 2, no accautaken of the level of catch, the size of the population,

or the likely exploitation rate. To assess actual risk for any species requires a Level 3
assessment which does account for these factors. However, recent fishing effort distributions
are consideed when calculating the availability attribute for the Level 2 analysis, whereas the
entire jurisdictional range of the fishery is considered at Level 1.

The PSA analyses do not fully take account of management actions already in place in the
fishery thatmay mitigate fomighriskspecies. Some management actions or strategies,
however, can be accounted for in the analysis where they exist. These include spatial
management that limits the range of the fishery (affecting availability), gear limits thattaffe
the size of animals that are captured (selectivity), and handling practices that may affect the
survival of species after capture (post capture mortality). Management strategies that are not
reflected in the PSA scores include limits to fishing efta of catch limits (such as TACs),

and some other controls such as seasonal closures.

It should be noted that the PSA method is likely to generate more false positives for high risk
(species assessed to be high risk when they are actually low riskjalsemegatives (species
assessed to be low risk when they are actually high risk). This is due to the precautionary
approach to uncertainty adopted in the PSA method, whereby attributes are set at high risk
levels in the absence of information. It alsosas from the nature of the PSA method assessing
potential rather than actual risk, as discussed abdvris,some species will be assessed at

high risk because they have low productivity and are exposed to the fishery, even though they
are rarely if everaught and are relatively abundant.

Ly GKS t{! ¢lofSa o0St2s3s (GKS a/2YYSydae O2fdzyy A
more of the following aspects of the analysis for each species: use of overrides to alter
susceptibility scores (for example baseduse of observedata ortaking account of specific
management measures or mitigation); data or information sources or limitations; and
information that supports the overall scores. The use of aides is explained more fully in
Hobday et al. (2007).

Thet {! ¢l o6fSa Fftaz2z NBLRNI 2y aYAdaiyad AyF2N¥IaAzY
data that therefore score at the highest risk level by default). There are seven attributes used

to score productivity and four aspects (availability, encounterabgiectivity and post

capture mortality) used to score susceptibility (though encounterability is the average of two

attributes). An attribute or aspect is scored as missing if there are no data available to score it,

and it has defaulted to high risk fdis reason. For some species, attributes may be scored on

information from related species or other supplementary information, and even though this

information is indirect and less reliable than if species specific information was available, this is

not scored as a missing attribute.
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There are differences between analyses for protected species and the other species
comporents. Target byproduct and bgatch species are included on the basis that they are
known to be caught by the fishery (in some cases ety rarely). However protected species
are included in the analysis on the basis that they occur in the area of the fishery, whether or
not there has ever been an interaction with the fishery recorded. Foréaisonthere may be

a higher proportion ofalse positives for high vulnerability for protected species, unless there
is a robust observer program that can verify that species do not interact with the gear.

Observer data and observer expert knowledge are important sources of information in the PSA
analyses, patrticularly for the bycatch and protected components. The level of observer data for
this fishery is regarded as medium. An AFMA observer program has been operating since July
2003, and coverage varies depending on the fishing location. Inf@man target and

byproduct species is well collected, and bycatch attempts are made, but may be compromised
by taxonomic difficulties. Interactions with protected species are recorded, although again,
taxonomic resolution is weak for some taxa (e.g. whand seabirds).

Summary of Habitat PSA results

The Habitat component wasot assessed at Level 2.

Summary of Community PSA results

The Communitcomponent was eliminated at Level 1.

2.4.3 PSA results for individual units of analysis (Step )}

The average productivity and susceptibility scores for each unit of analysis (e.g. for each
species) are then used to place the individual units of analysis on 2D plots (as below). The
relative positon of the units on the plot will determine relative risk at the unit level as per PSA
plot below. The overall risk value for a unit is the Euclidean distance from the origin of the
graph. Units that fall in the upper third of the PSA plots are deemed #it hagh risk. Units

with a PSA score in the middle are at medium risk, while units in the lower third are at low risk
with regard to the productivity and susceptibility attributes. The divisions between these risk
categories are based on dividing the arddhe PSA plots into equal thirds. If all productivity
and susceptibility scores (scal8)are assumed to be equally likely, then"l(&F the

Euclidean overall risk values will be greater than 3.18 (high riskjwlilBbe between 3.18 and
2.64 (medum risk), and 1/3 will be lower than 2.64 (low risk).

The PSA output allows identification and prioritization (via ranking the overall risk scores) of
the units (e.g. species, habitat types, communities) at greatest risk to fishing activities. This
prioritization means units with the lowest inherent productivity or highest susceptibility, which
can only sustain the lowest level of impact, can be examined in detail. The overall risk of an
individual unit will depend on the level of impact as well itsductivity and susceptibility.

The overall risk value for each unit is the Euclidean distance from the origin to the location of
the species on the PSA plot. The units are then divided into three risk categories, high,
medium,and low, according to the riskalues described above.
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2.4.4 Uncertainty analysis ranking of overall risk (Step 5)

The final PSA result for a species is obtained by ranking overall risk value resulting from scoring
the productivity and susceptibility attributes. Uncertainty in the PSA tesain arise when

there is imprecise, incorrect or missing data, where an average for a higher taxonomic unit was
used (e.g. average genera value for species units), or because an inappropriate attribute was
included. The number of missing attributes, arehce conservative scores, is tallied for each

unit of analysis. Units with missing scores will have a more conservative overall risk value than
those species with fewer missing attributes, as the highest score for the attribute is used in the
absence of dta. Gathering the information to allow the attribute to be scored may reduce the
overall risk value. Identification of higisk units with missing attribute information should

translate into prioritisation of additional research (an alternative strategy)

A second measure of uncertainty is due to the selection of the attributes. The influence of
particular attributes on the final result for a unit of analysis (e.g. a habitat unit) can be
guantified with an uncertainty analysis, using a Monte Carlo resagptchnique. A set of
productivity and susceptibility scores for each unit is calculated by removing one of the
productivity or susceptibility attributes at a time, until all attribute combinations have been
used. The variation (standard deviation) i throductivity and susceptibility scores is a

measure of the uncertainty in the overall PSA score. If the uncertainty analysis shows that the
unit would be treated differently with regard to risk, it should be the subject of more study.

The validity of tle ranking can also be examined by comparing the results with those from

other data sources or modelling approaches that have already been undertaken in specific
fisheries. For example, the PSA results of the individual species (target, byproduct anti bycatc
and protected) can be compared against catch rates for any species or against completed stock
assessments. These comparisons will show whether the PSA ranking agrees with these other
sources of information or more rigorous approaches.

2.4.5 PSA results and disission

a) Key/secondary commercial species

Under therevised ERAEF (AFMA 2017), key/secont@mymercial speciethat undergo Tier
stock assessments anot assessed at Levelndth respect to the direct impact of capture of
fishing hazardThis component was eliminated at Level 1 for other hazards and therefore not
assessed at Level 2.

b) Commercial bait species
Thereareno commercial bait specias this subfishery.
c) Byproductspecies

There werenineinvertebratebyproduct species consideréal thisPSASixspeciesvere
assessed dtigh riskandthree atmedium risk(Table2.23, Figure2.8). Thehighriskscores
were largely due tdive or more missing attributes, while one spes was due ttow
productivity and high susceptibiligD 2 dzf R QNototaddardsigiuldi.

A residual risk analysis was conducted ongixdigh risk specieteeSaction 2.9)
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Figure2.8. PSAplot for byproduct species in the SESSF Danish seinefishlery for a) robust [left] and
(b) data deficient [right] species. Note many species fall on some points.
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Table2.23. Sumnary of the PSA scores on the set of productivity and susceptibility attributes fgorogluct species and residual risk (RR) for high risk species. Note:

Key commercial, secondary commercial, byproduct and bycatch component PSAs not examined for tHislsetly, if the overall risk score was not extreme.

Productivity attributes (P1P7) are listed infable2.25 (in report). Susceptibility attributes (SB4) are listed irBusceptibilityattributes

Table2.26 (in report). Missing attributes are highlighted (red). Productivity score (Prod. score); Sugaéfy score (Susc. score). No. interactions catch(No. Int.or

catch 012-2016) reported for high risk scores only (source: Commonwealth logbook (Log) and observer (Obs) databases). Residual risk guddahmefrom

R20dzySyidi awS@Araizy 2F NBAARdzrf NARA&] 3JdzA RSt Ay S¥ersipg OtNES F0165386€ numbeiR at théSfebt 08t £ 2 I A O f
table. R: retained. NE: not entered.

CAAB CODE SCIENTIFIC NAME COMMON PROD. SUSC. MISSING PSA 20 RISK NO. INT. OR RISK SCORE | FINAL RIS

NAME SCORE SCORE ATTRIB CATEGOR CATCH(20%2 FOLLOWING | gcoRE
UTES RESIDUAL RI
Sepia Cuttlefish 3 3 3 3 3 3 3 3 2.43 233 |5 3.37 High Added This species
novaehollandiae species is rare and
from Sepia | typically not
spp: 14.6t | inthe area of
ret., 0 kg fishing effort.

dis. (Log).
1I638.(2 ig) Risk score

ret., 12.7 kg redu_ced to
dis. (Obs). medium.

23607005 Medium

23607014 | Sepia braggi Cuttlefish 3 3 3 3 3 3 3 1 3 3 3 3 165 |7 3.42 High Added Catch is likely| High
species to be higher
from Sepia | if a portion of
spp: 14.6t | the

ret., 0 kg unidentified
dis. (Log). component is
168.2 kg included.

ret., 12.7 kg Risk remains
dis. (Obs).
(Obs) high
23607036 | Sepia grahami Cuttlefish 3 3 3 1 1 3 3 3 3 2 3 2.43 233 |5 3.37 High Added Catch is likely| High
species to be higher

from Sepia | if aportion of
spp: 14.6t | the

ret., 0 kg unidentified
dis. (Log). component is
168.2 kg included.
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CAAB CODE SCIENTIFIC NAME COMMON |P1 (P2 P3 |P4 P5 |P6 |P7 PROD. SUSC. MISSING PSA 20 RISK NO. INT. OR RISK SCORE | FINAL RIS

NAME SCORE SCORE ATTRIB CATEGOR CATCH(20%2 FOLLOWING | scoRE

UTES 2016) RESIDUAL RI
ret., 12.7 kg | Risk remains
dis. (Obs). high

23607010 | Sepia rozella Rosecone 3 3 3 1 1 3 3 3 3 2 3 2.43 233 | 5 3.37 High Added Catch is likely| High
cuttlefish species to be higher
from Sepia | if a portion of
spp: 14.6t | the

ret., 0 kg unidentified
dis. (Log). component is
168.2 kg included.

ret., 12.7 kg Risk remains
dis. (Obs). high
23659004 | Octopus pallidus | Pale 3 3 3 1 1 2 3 3 3 3 3 2.29 3 5 3.77 High 0 kg ret., 60| Catch is likely| High
octopus kg dis. to be higher
(Log). if a portion of
the
Also, | ynidentified
Octopodida | omaonent is
e: 71.91 included.
ret., 46 kg

dis. (Log). Rsk remains
Also, 1.2t high

ret., 6 kg
dis. (Obs).
23636004 | Nototodarus Gould's 1 1 1 1 1 2 2 3 3 3 3 1.29 3 1 3.27 High 24.5 tret., No existing High
gouldi squid; 1 kg dis. tiered or
Arrow squid (Log)Also, | formal
297.3 kg assessment

ret., 26.8 kg | in this fishery
dis. (Obs). | nor SSJ

| fishery, but
Also, 5k-6 U | current SSJ
ret, 1 kg assessment
dis. (Log). | 4roup
42.5kg et | ooncider
(Ob_S) of population
Squids: not
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CAAB CODE SCIENTIFIC NAME COMMON |P1 P2 P3 |P4 PS5 P6 |P7 PROD. SUSC. MISSING PSA 20 RISK NO. INT. OR RISK SCORE | FINAL RIS

NAME SCORE SCORE ATTRIB CATEGOR CATCH(20%2 FOLLOWING | scoRE
UTES 2016) RESIDUAL RI
23615000: | overfished
Order and not
Tuethoidea | subject to
oveifishing.

Population
status
unknown.

A combined
trigger of
2000 t for the
SESSBESSF
GABT and
SESPOT
sectors are in
place.

23607002 | Sepia cultrata Cuttlefish 3 3 3 1 1 3 3 1 3 2 3 2.43 143 | 4 2.82 Medium NE No RR Medium
required

23607021 Sepia hedleyi Cuttlefish 3 3 3 1 1 3 3 1 3 2 3 2.43 143 | 4 2.82 Medium NE No RR Medium
required

23617005 | Sepioteuthis Southern 1 1 2 1 1 2 2 3 3 2 3 1.43 233 |1 2.73 Medium NE No RR Medium
australis calamari required

Risk ranking guidelines:

1 | Risk rating due to missing, incorrect or out of date information 4 | Effort and catch managemeantrangements for target and byproduct species
At risk due to external factors (cumulative risks) 5 | Management arrangements to mitigate against the level of bycatch
3 | Atrisk in regards to level of interaction/capture with a zero or negligible level of susceptibili 6 | Management arrangements relating to seasonal, spatial and depth closures
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d) Bycatch species

Therewasa total of 26bycatch specieassesseth this PSATable2.24). Fifteenof these
species comprising 3 chondrichthyans and 12 telewst® unas®ssable ilhSAFEOf these 15
speciesfive were high risKone chondrichthyan and foueleosts) sevenwere medium risk
and threewere low riskThehighriskspecies all hadt least fivemissing attributesTable
2.24, Figure 2.9b)A further1linvertebrate speciewere assessedesulting inthree species at
high risk(all with 10missingattributes), sixspecies atmediumriskandtwo species atow risk
(Table2.24). A residual risk analys wasperformed on theeight high risk specieseeSection

2.9)

PSA from Robust data

Susceptibility
~

1.5 2
Productivity

Susceptibility

PSA from Non-Robust data

Productivity

Figure2.9. PSA plot fobycatchspecies in the SESBanish seinesub-fishery for a) robust [left] and
(b) data deficient [right] species. Note many species fall on some points.
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Table2.24. Summary of the PSA scores on the set of productivity and susceptibility attributes for bycatch species and residuaRjis&r(Righ risk species. Note:

Key commercial, secondary commercial, byproduct and bycatch component PSAs not examined forliHisteery, if the overall risk score was not extreme.

Productivity attributes (P1P7) are listed inTable2.25 (in report). Susceptibility attributeS1S4) are listed irBusceptibilityattributes

Table2.26 (in report). Missing attributes are highlighted (red). Productivity score (Prod. score}c8ptibility score (Susc. scoré)o. interactionsor catch(No. Int.or

catch 012-2016) reported for high risk scores only (source: Commonwealth logbhgb&g)and observer (Obs) databases). Residual risk guidelines drawn from

documenta WS @A aA2y 2F NBaARdzZ f NR&a] 3FdzZA RSt Ay Sa {2 qwsidfos ) 2006L3Re niirBbBrs & BefdoRoBthiO f  wA a1
table. R: retained. NE: not entered.

CAAB SCIENTIFIC NAN COMMON |[P1 P2 |P3 P4 |[P5 P6 |P7 S1 S2 S3 |S4 PROD.|SUSC. MISSING|PSA RISK NO. INT. OR RISK SCORE FINAL

CODE NAME SCORE SCORE ATTRIB |2D  CATEGOR' CATCH FOLLOWING RISK
UTES (20122016) RESIDUAL RISK  SCORE

Following15 BC species were sressable in bSAFE and analysed in PSA:

37118002 | Trachinocephalug Snakefish (3 |3 [3 |3 (3 |3 |3 |3 |3 [3 |3 |3 3 10 4.24 | High 0.5 kg ret., 0| 3- low Low
trachinus kg dis. (Obs)| capture/interaction.

Risk reduced to low

37288012 | Satyrichthys cf | Blackfin 3 |3 (3 (1 (1 |3 |3 |3 |3 |3 |3 |243 3 5 3.86 |High 2.4tret, 0 |Population status | Medium
moluccense armour kg dis. (Log).| unknown. Depth
gurnard Also range and

distribution in
fishery dubious due
to taxonomic
uncertainty.

37288000: 0
kg ret., 470
kg dis. (Obs)

Also,
37990084: 0
kg ret., ~12 t
dis. (Log). |Risk reduced to
medium.

3¢ low/interaction
capture.

37013004 | Parascyllium Varied 3 |3 (3 (3 (2 |3 |3 |1 |3 |3 |3 |286 1.65 7 3.30 [High Added Endemic to southern Low
variolatum carpetshark species from| Australia. Occurs at
37013000: |depthsto 180 m.

56 kg ret., 0 | Unknown populatior|
kg dis. (Log) | size. Only small part
of its range overlapg
with effort.
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CAAB SCIENTIFIC NAN COMMON |P1 P2 |P3 P4 |P5 PROD. | SUSC. MISSING| PSA RISK NO. INT. OR RISK SCORE FINAL

CODE SCORE ATTRIB |2D CATEGOR' CATCH FOLLOWING RISK
(20122016) RESIDUAL RISK  SCORE
3¢low
interaction/capture.

Risk reduced to low,

37462017 | Brachirus nigra |Blacksole |3 |3 [3 |3 (3 |3 |3 |1 (3 |3 |3 |3 1.65 9 3.42 | High Added Population status | Medium
species from| unknown.
37990015: 2
tret., 0 kg Occurs at depths to
dis. (Log). |200m-
Also 3¢ low

apportioned | interaction/capture.
this catch to
two other Risk reduced to
species in medium.

list.

37287007 | Maxillicosta Little 3 |3 (3 (3 (1 |3 |3 |1 |3 |3 (3 |27 1.65 7 3.17 |High 0 kg ret., Unknown populatior] Medium
scabriceps gurnard 925.7 kg dis. | size. Depth range-2
perch (Log). 46 m. Only small
part of its range
Also, overlaps with effort.
37288000: 0

kg ret., 470 |Risk reduced to
kg dis. (Obs)| medium

Also,
37990084: 0
kg ret., ~12 t
dis. (Log).
37013002 | Parascyllium Collar 3 |3 (3 (1 (2 |2 |3 |1 |3 |3 |3 |243 1.65 2 2.94 | Medium NE No RR required Medium
collare carpetshark
37278002 | Fistularia petimba Rough 3 (3 |3 (2 |2 |1 (3 |1 (3 (3 |3 |243 1.65 3 2.94 | Medium NE No RR required Medium
flutemouth
37013005 | Parascyllium Rusty 3 (3 (3 |1 |2 |2 (3 |1 (3 |3 |3 |243 1.65 2 2.94 | Medium NE No RR required Medium
ferrugineum carpetshark
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SCIENTIFIC NAN COMMON

NAME

P1 P2 |P3 P4 |[P5 P6 |P7 S1 S2 S3 |S4 PROD. SUSC. MISSING|PSA
SCORE ATTRIB | 2D

RISK

NO. INT. OR

CATEGOR' CATCH

RISK SCORE
FOLLOWING

FINAL
RISK

(20122016) RESIDUAL RISK  SCORE
37287005 | Neosebastes Common 3 (3 (3 |1 (2 |1 (3 |1 |3 (3 |3 |229 1.65 3 2.82 | Medium NE No RR required Medium
scorpaenoides | gurnard
perch
37297001 | Hoplichthys Deepsea 3 (3 |3 |1 (2 |1 (3 |1 |3 (3 |3 |229 1.65 3 2.82 | Medium NE No RR required Medium
haswelli flathead
37287006 | Neosebastes Thetisfish (3 |3 |3 (1 (1 |1 |3 |1 |3 |3 |3 |214 1.65 3 2.7 | Medium NE No RR required Medium
thetidis
37466002 | Anoplocapros Eastern 3 |3 |3 1 1 1 |3 1 (3 |3 (3 |214 1.65 3 2.7 | Medium NE No RR required Medium
inermis smooth
boxfish
37141001 | Gonorynchus Beaked 3 (3 (3 |1 (2 |1 |1 |1 (3 (3 |3 |2 1.65 3 2.59 | Low NE No RR required Low
greyi salmon
37229003 | Echiodon rendahlf Messmate (3 (3 [3 (1 (1 |1 |3 |1 |3 |2 (3 |214 1.43 3 2.57 |Low NE No RR required Low
fish
37466003 | Aracana aurita | Shaw's 3 |3 (3 (1 (1 |1 |3 |1 |3 |2 |3 |214 1.43 3 2.57 |Low NE No RR required Low
cowfish
Other BC species:
24207072 | Melo miltonis Southern 3 (3 |3 |3 (3 |3 (3 (3 (3 (3 |3 |3 3 10 4.24 | High 1 kg ret., 0 kg 3- low Low
bailer shell dis. (Obs) interaction/capture.
Risk reduced to low,
28821003 | Ibacus Balmain bug/3 (3 |3 |3 |3 |3 (3 |3 [3 |3 |3 |3 3 10 4.24 | High 3 kg ret., 1.3 3- low Low
novemdentatus kg dis. (Obs)| interaction/capture.
Risk reduced to low,
25128001 | Asterodiscides | Firebrick 3 (3 |3 |3 (3 |3 |3 |3 (3 (3 |3 |3 3 10 4.24 | High 0 kgret., 7 kg| 3- low Low
truncatus seastar dis. (Obs) interaction/capture.
Risk reduced to low,
24207001 | Livonia mammilla| False bailer |3 (3 [3 |1 (1 |2 (1 (3 (3 |2 |3 |2 2.33 2 3.07 | Medium NE No RR required Medium
shell
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SCIENTIFIC NAN COMMON |[P1 P2 |P3 P4 |[P5 P6 |P7 S1 S2 S3 |S4 PROD.|SUSC. MISSING|PSA RISK NO. INT. OR RISK SCORE

SCOR CATEGOR' CATCH FOLLOWING
(20122016) RESIDUAL RISK
28911003 | Ovalipes Common 3 (3 (3 |1 (1 |2 |1 |3 (3 (2 |3 |2 2.33 4 3.07 | Medium NE No RR required Medium
australiensis sand crab
28821004 | Ibacus peronii Eastern 3 (3 |2 |1 |1 |2 (1 |3 |3 |2 |3 |1.86 2.33 3 2.98 | Medium NE No RR required Medium
Balmain bug
28915002 |Pseudocarcinus |Giantcrab (2 |3 |1 (1 |1 |2 |2 |3 |3 (|2 (3 |171 2.33 2 2.89 | Medium NE No RR required Medium
gigas
23270006 | Mimachlamys Doughboy (3 (3 |1 |1 |1 (1 |1 |3 |3 |2 |3 |157 2.33 3 2.81 | Medium NE No RR required Medium
asperrima scallop
28820001 |Jasus edwardsii | Southern 2 |2 |1 |1 (1 |2 |1 |3 |3 |2 |3 |143 2.33 1 2.73 | Medium NE No RRequired Medium
rock lobster
28711052 | Melicertus Easternkingi2 |1 |1 |1 |1 (2 (1 |3 |3 |2 |3 |114 2.33 1 2.59 | Low NE No RR required Low
plebejus prawn
28714005 | Haliporoides Royalred |1 |1 |1 |1 |1 (2 |1 |3 |3 |2 |3 |114 2.33 1 2.59 |Low NE No RR required Low
sibogae prawn

Riskranking guidelines:

1 | Risk rating due to missing, incorrect or out of date information 4 | Effort and catch management arrangements for target and byproduct species
At risk due to external factors (cumulative risks) 5 | Managementarrangements to mitigate against the level of bycatch
3 | Atrisk in regards to level of interaction/capture with a zero or negligible level of susceptibili 6 | Management arrangements relating to seasonal, spatial and depth closures

N
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e) Protected species

The protected species component was eliminated at Level 1. Therefore, no Level 2 analysis was

required.

Productivity attributes

Table2.25. Productivity attribute names and cutoff scores for the ERARPISA method. These cutoffs
have been determined from analysis of the distribution of attribute values for species in the ERAF
database, and are intended to divide the attribute values into low, medium and high productivity

categories.
ATTRIBUTE NUMBE ATTRIBUTE NAME LOW MEDIUM HIGH PRODUCTIVITY
PRODUCTIVITY PRODUCTIVITY (RISK SCORE: 1)
(RISK SCORE: 3) (RISK SCORE: 2)
P1 Average age at maturity| > 15 years 5¢ 15 years < 5years
P2 Average max age > 25 years 10-25 years <10 years
P3 Fecundity <100 eggs per 100-20,000 eggs per > 20,000 eggs per year
years year
P4 Average max size > 300 cm 100-300 cm <100 cm
P5 Average size at Maturity| > 200 cm 40-200 cm <40 cm
P6 Reproductive strategy | ¢ + EI A & & Familyis: Reproductive Strategy
bird" or “h/lanne "Syngnathidae" or Aa 4a. NRI ROI
mammal "Solenostomidae"
Or
Reproductive Strategy
is:
G5SYSNBIf {
hNJ . NE2RSN
pP7 Trophic level >3.25 2.753.25 <275

Susceptibility attributes

Table2.26. Susceptibility attribute names and cutoff scores for the ERAF L2 PSA method. These cutoffs

have been determined from analysis of the distribution of attribute values for species in the ERAF
database, andare intended to divide the attribute values into low, medium and high susceptibility

categories.

ATTRIBUTE NUMBE

ATTRIBUTE NAME

LOW SUSCEPTIBILI

(RISK SCORE: 1)

MEDIUM
SUSCEPTIBILITY

HIGH SUSCEPTIBILITY
(RISK SCORE: 3)

(RISK SCORE: 2)

S1 Availability < 10% overlap Continuous [1,3] > 30% overlap

S2 Encounterability Fishery Specific Fishery Specific Fishery Specific
(habitat and bathymetry
based)

S3 Selectivity (size based) | Fishery Specific Fishery Specific Fishery Specific

S4 PostCapture Mortality Some Protected Byproduct or Key or secondary
(role in fishery based, (Live) bycatch commercial
protected Species based Some protected Some protected (likely

(generally alive) to be dead)
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Post Capture Mortality

The following rules were used to assign a risk score to Post Capture Mortality (PCM), based on
each species ERAEF classification (seélalsle2.27):

1 Commercial, secondary commercial, commercial bait or byproduct species: score is 3.
i Bycatch species: score is 2
1 Protected species (which are discarded), PCM is based on taxa, i.e.,

0 marine birds and marine reptiles: score is 3

o0 marine mammals andhondricthyans: score is 2

0 syngnathids: score is 1

Table2.27. Post capture mortality attribute risk score for thBanish seinesub-fishery for the ERAEF
L2 PSA and bSAFE methods. High: H; M: medium; LdRisk scores that are not assigned by taxa (not
specific) for each ERAEF classification are shaded.

ROLE IN FISHERY TAXA RATIONALE RISK RISK
CATEGORY SCORE
Key commercial Not specific Retained, therefore dead H 3
Secondary Not specific Retained, therefore dead H 3
commercial
Commercial bait Not specific Retained, therefore dead H 3
Byproduct Not specific Retained, therefore dead H 3
Bycatch Not specific Discarded alive or dead M 2
Protected Species | Marine birds long duration set, i€aught, highly likely to, H 3
drown
Marine reptiles long duration set, if caught, highly likely {1 H 3
drown
Marine mammals large enough/strong swimming to have § M 2
chance of survival
Chondrichthyans large enough/strong swimming to have § M 2
chance of survival
All otherse.g. sygnathids, Do not get hooketrapped L 1
invertebrates (if any)

Ecological Risk Assessment for the Effects of Fighibgl



2.5 bSAFE results and discussion

Each of the reference points (MSM, LIM, and CRASH) were evaluated. If the biological

reference point mean was higher than the estimated F attributed to thisfishiery, then the
aLISOASa gl a OFrGSaA2NRAASR a W. St 2waQlowerthaBy G KS 0 A 2
the estimated F attributedtothesub A 8 KSNE X G KSy (G(KS &aLISOASaE 4| I
that species and reference point measure. The overall risk is a summary of the three reference
pointmeasuresTable2280 @ LT | ff NBFSNBYyOS LRAydGa INB O 4532
risk is lowThe intensity ofishing effortand gear affected area were used to estimate F,

instead ofgridded effort.

Table2.28 Overall risk summary against each of the three reference point measures.

OVERALLIBK
Below Below Below Low
Above Below Below Medium
Above Above Below High
Above Above Above Extreme

2.5.1 bSAFE, Key/secondary commercial species

Under the revised ERAEF (AFMA 2017), key/secondary commercial species that undergo Tier
stock assessments are not assessed at Lew@h2respect to the direct impact of capture of
fishing hazardThis component was eliminated at Level 1 for other hazards and therefore not
assessed at Level 2.

2.5.2 bSAFE Commercial bait species

There wereno commercial bait specids this subfishery.

2.5.3 bSAFE- Byproduct species

A total of26 byproduct speciesomprising 10 chondrichthyans and 16 teleostse assessed
in thisbSAFET@able2.29). All these speciesvere below the thee reference pointsesulting in
an overalllow risk(Figure2.10).

Ecological Risk Assessment for the Effects of Fighibg2
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Figure2.10. SAFE plot foByproduct species in th6&ESSPanish seinesub-fishery for (a) SAFEISM
reference point [left] and (b) SAFE limit (LIM) reference point [right].
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Table2.29. bSAFE risk categories for byproduct species ecological component for F_ MSM, F_LimCa&hFA residual risk (RR) analysisnducted for high and

medium risk species. Catdinom Commonwealth logbook (bg) and observer (Os0)

RIGlFlolaSad wSaARdz €

N & 1

3dzA RSt Ay Sa

risk guidelines to reflect updated Ecological Risk Assessméethodology ¢ version Oct 12, 2016. See numbers at the foot of this table. NE: not entered. Ret:
retained; dis: discarded”: Tiered species in this sufishery.

CAAB

CODE

SCIENTIFIC NAM

COMMON NAME

SUSCEP

TIBILITY | MSM

=

=

CATCH (2012| RISK SCORE FOLLOW  HNAL RISK
CRASH OVERALL 2016

RESIDUAL RISK

SCORE

RISK

37024001 | Squatina australis | Australian angel 0.018 0.07 | Below | 0.11 Below 0.15 Below Low NE No RR required Low
shark
37031003 | Dentiraja cerva Whitespotted skate 0.019 0.1 Below | 0.15 Below 0.21 Below Low NE No RR required Low
37031005 | Dentiraja confusa | Longnose skate 0.021 0.09 | Below | 0.14 Below 0.19 Below Low NE No RR required Low
37031006 | Spiniraja whitleyi | Melbourne skate 0.015 0.06 | Below | 0.09 Below 0.12 Below Low NE No RR required Low
37031007 | Dentiraja lemprieri| Thornback skate 0.015 0.07 | Below | 0.11 Below 0.15 Below Low NE No RR required Low
37031009 | Pavoraja nitida Peacock skate 0.002 0.11 | Below | 0.17 Below 0.23 Below Low NE NoRR required Low
37031028 | Dipturus canutus | Grey Skate 0.000 0.1 Below | 0.14 Below 0.19 Below Low NE No RR required Low
37035001 | Bathytoshia Shorttall stingray 0.011 0.1 Below | 0.16 Below 0.21 Below Low NE No RR required Low
brevicaudata
37035002 | Bathytoshia lata Brown stingray/ 0.006 0.10 | Below | 0.16 Below 0.21 Below Low NE No RR required Low
Black Stingray
37039001 | Myliobatis New Zealand eagle 0.012 0.07 Below | 0.11 Below 0.14 Below Low NE No RRequired Low
tenuicaudatus ray; Southern eagle
ray
37288001 | Chelidonichthys Red gurnard 0.017 0.52 | Below | 0.78 Below 1.04 Below Low NE No RR required Low
kumu
37288006 | Pterygotrigla Latchet 0.016 0.44 | Below | 0.65 Below 0.87 Below Low NE No RR required Low
polyommata
37288007 | Lepidotrigla Cocky gurnard 0.013 0.61 | Below | 0.91 Below 121 Below Low NE No RR required Low
modesta
37353001 | Chrysophrys Snapper 0.017 0.28 | Below | 0.41 Below 0.55 Below Low NE No RR required Low
auratus
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SCIENTIFIC NAM

COMMON NAME

SUSCEP

TIBILITY | MSM

=

F F

CRASH OVERALL 2016 RESIDUAL RISK

CATCH (2012| RISK SCORE FOLLOW HNAL RISK

SCORE

RISK RISK

37355001 | Upeneichthys Bluestriped goatfish 0.125 0.88 Below | 1.32 Below 1.76 Below Low NE No RR required Low
lineatus

37441001 | Scomber Blue mackerel 0.003 0.37 Below | 0.55 Below 0.73 Below Low NE No RR required Low
australasicus

37465006 | Nelusetta ayraud | Ocean jacket 0.027 0.38 | Below | 0.56 Below 0.75 Below Low NE No RR required Low

37017001 | Mustelus Gummy shark® 0.016 0.1 Below | 0.15 Below 0.21 Below Low NE No RR required Low
antarcticus

37023001 | Pristiophorus Southern sawshark”  0.018 0.12 | Below | 0.19 Below 0.25 Below Low NE No RR required Low
nudipinnis

37023002 | Pristiophorus Common sawshark”  0.016 0.09 | Below | 0.14 Below 0.19 Below Low NE No RR required Low
cirratus

37043001 | Callorhinchus milii | Elephantfish® 0.019 0.13 | Below | 0.19 Below 0.25 Below Low NE No RRequired Low

37228002 | Genypterus Pink ling™ 0.003 0.19 | Below | 0.29 Below 0.38 Below Low NE No RR required Low
blacodes

37264003 | Zenopsis Mirror dory” 0.000 0.27 Below | 0.40 Below 0.54 Below Low NE No RR required Low
nebulosus

37264004 | Zeus faber Johndory” 0.017 0.33 | Below | 0.50 Below 0.67 Below Low NE No RR required Low

37377003 | Nemadactylus Jackass morwong” 0.002 0.22 | Below | 0.32 Below 0.43 Below Low NE No RR required Low
macropterus

37445005 | Seriolella brama Blue warehou” 0.016 0.31 | Below | 0.47 Below 0.62 Below Low NE No RR required Low

Risk ranking guidelines:
1 | Risk rating due to missing, incorrect or out of date information 4 | Effort and catch management arrangements for target and byproduct specieg

2 | Atrisk due to external factor&umulative risks)

Management arrangements to mitigate against the level of bycatch

3 | Atrisk in regards to level of interaction/capture with a zero or negligible level of susceptibili

6

Management arrangements relating to seasonal, spatial and depth closures

Ecological Risk Assessment for the Effects of Fighihg5



2.5.4 bSAFE Bycatch species

There were B5bycatch species consideredtiis SAFET@ble2.30) of which 15wvere
unassessabldue to missing biological attributes employadd were assessed IRGAsee

Error! Reference source not found.Of the remainind40 speciespne wasextreme riskn

one were higlrisk, one wasnediumriskand139 were low riskThe extreme risk specigs
short-tail torpedo rayTetronarce nobilianavas further analysed in a residual risk analysis (see
Section 2.9).

SAFE MSM SAFE LIM

Estimated Fishing Mortality Rate
Estimated Fishing Mortality Rate

T
1.8

Maximum sustainable fishing mortality rate (Fmsm, min t Maximum unsustainable mortality rate (Flim, min to m

Figure2.11. SAFE plot for Bycatch species in tBESSBanish seinesub-fisheryfor (a) SAFBMSM
reference point [left] and (b) SAFE limit (LIM) reference point [right].
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Table2.30. bSAFE risk tagories for bycatch species ecological component for F_MSM, F_Lim a@@$h.A residual risk (RR) analysis conducted for high and

medium risk species. Catdnom Commonwealth logbook (hg) and observer (0s) databases. Residual risk guidelines drawgfy R2 OdzYSy i awS @A airz2y 2
risk guidelines to reflect updated Ecological Risk Assessment Methodotoggrsion Oct 12, 2016. See numbers at the foot of this table. NE: not entered. NA: not
assessableRet: retained; dis: discarded:: Tiered specis in this sulbsfishery.

SCIENTIFIC NAME COMMON NAME SUSCEPTIBILI F F MSM FLIM FLIM F F CRASE F CATCH RISK SCORE HANAL RISK

MSM RISK  CRASH RISK OVERAL (2012 FOLLOWING SCORE
RISK 2016 RESIDUAL RIS

The following15 bycatchspecies have been analysed in tRSA (se@able2.24):
37466003 | Aracana aurita Shaw's cowfish 0.011 - NA - NA - NA NA - - SeeTable2.24
37466002 | Anoplocapros inermis | Eastern smooth boxfishi 0.02 - NA - NA - NA NA - - SeeTable2.24
37462017 | Brachirus nigra Black sole 0.088 - NA - NA - NA NA - - SeeTable2.24
37297001 | Hoplichthys haswelli Deepsea flathead 0.000 - NA - NA - NA NA - - SeeTable2.24
37288012 | Satyrichthys cf Blackfin armour 0.000 - NA - NA - NA NA - - SeeTable2.24
moluccense gurnard
37287007 | Maxillicosta scabriceps | Little gurnard perch 0.001 - NA - NA - NA NA - - SeeTable2.24
37287006 | Neosebastes thetidis Thetis fish 0.014 - NA - NA - NA NA - - SeeTable2.24
37287005 | Neosebastes Common gurnard perct| 0.018 - NA - NA - NA NA - - SeeTable2.24
scorpaenoides
37278002 | Fistularia petimba Rough flutemouth 0.082 - NA - NA - NA NA - - SeeTable2.24
37229003 | Echiodon rendahli Messmate fish 0.012 - NA - NA - NA NA - - SeeTable2.24
37141001 | Gonorynchus greyi Beaked salmon 0.017 - NA - NA - NA NA - - SeeTable2.24
37118002 | Trachinocephalus Snakefish 0.078 - NA - NA - NA NA - - SeeTable2.24
trachinus
37013005 | Parascyllium Rusty carpetshark 0.015 - NA - NA - NA NA - - SeeTable2.24
ferrugineum
37013004 | Parascyllium variolatum| Varied carpetshark 0.002 - NA - NA - NA NA - - SeeTable2.24
37013002 | Parascyllium collare Collar carpetshark 0.042 - NA - NA - NA NA - - SeeTable2.24
Other BC species:
37028003 | Tetronarce nobiliana Shorttail torpedo ray 0.3 0.09 Above 0.14 | Above 0.19 Above | Extreme| 46.35 kg Unknown Low
dis. (Obs) | populationsize
andtrend.
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SCIENTIFIC NAME COMMON NAME SUSCEPTIBILI F F MSM F LIM F F CRASH F CATCH RISK SCORE ANAL RISK
MSM RISK CRASH RISK  OVERAL (2012 FOLLOWING SCORE
RISK 2016 RESIDUAL RIS
3-low
interaction/
capture.
Risk score
reduced to low
37337062 | Pseudocaranx Silver trevally® 0.015 0.27 Below 040 | Below 0.53 Below Low NE No RR required Low
georgianus
37027006 | Trygonorrhina fasciata | Eastern fiddler ray 0.103 0.1 Above 0.14 | Below 0.19 Below | Medium NE No RR required Medium
37024004 | Squatina albipunctata | Eastern angelshark 0.005 0.07 Below 0.11 | Below 0.15 Below Low NE No RR required Low
37005001 | Heptranchias perlo Sharpnose sevengill 0.000 0.1 Below 0.15| Below 0.2 Below Low NE No RR required Low
shark
37005002 | Notorynchus cepedianu{ Broadnose shark 0.012 0.1 Below 0.15 | Below 0.2 Below Low NE No RR required Low
37005005 | Hexanchus griseus Bluntnose sixgill shark | 0.003 0.1 Below 0.15 | Below 0.2 Below Low NE No RRequired Low
37007001 | Heterodontus Port Jackson shark 0.017 0.07 Below 0.10 | Below 0.14 Below Low NE No RR required Low
portusjacksoni
37012001 | Alopias vulpinus Common thresher 0.000 0.08 Below 0.12 | Below 0.16 Below Low NE No RR required Low
37012002 | Alopias superciliosus Bigeye thresher shark | 0.000 0.06 Below 0.09 | Below 0.11 Below Low NE No RR required Low
37013003 | Orectolobus maculatus | Spotted wobbegong 0.03 0.07 Below 0.10 | Below 0.14 Below Low NE No RR required Low
37013006 | Stegostoma fasciatum | Zebra shark 0.000 Below Below Below Low NE No RR required Low
37013020 | Orectolobus halei Gulf wobbegong 0.019 0.14 Below 0.21 | Below 0.28 Below Low NE No RR required Low
37015001 | Cephaloscyllium laticepy Draughtboard shark 0.015 0.1 Below 0.16 | Below 0.21 Below Low NE No RR required Low
37015003 | Asymbolus vincenti Gulf catshark 0.018 0.13 Below 0.19 | Below 0.25 Below Low NE No RR required Low
37015013 | Cephaloscyllium Whitefin swelshark 0.001 0.12 Below 0.18 | Below 0.24 Below Low NE No RR required Low
albipinnum
37015024 | Asymbolus rubiginosus | Orange spotted 0.048 0.14 Below 0.21| Below 0.28 Below Low NE No RR required Low
catshark
37015027 | Asymbolus analis Grey spotted catshark | 0.028 0.13 Below 0.19 | Below 0.25 Below Low NE No RR required Low
37017008 | Galeorhinus galeus School shark” 0.017 0.06 Below 0.09 [ Below 0.13 Below Low NE No RR required Low
37018001 | Carcharhinus Bronze whaler 0.013 0.04 Below 0.06 | Below 0.08 Below Low NE No RR required Low
brachyurus
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SCIENTIFIC NAME COMMON NAME SUSCEPTIBILI F F MSM

RISK

FLIM F
CRASH

F CRASH F
RISK  OVERAL
RISK

CATCH
(2012
2016)

RISK SCORE
FOLLOWING
RESIDUAL RIS

ANAL RISK
SCORE

MSM

37018021 | Carcharhinus leucas Bull shark 0.000 0.06 Below 0.08 | Below 0.11 Below Low NE No RR required Low
37018022 | Galeocerdo cuvier Tiger shark 0.005 0.07 Below 0.11 | Below 0.14 Below Low NE No RR required Low
37019004 | Sphyrna zygaena Smooth hammerhead | 0.002 0.09 Below 0.13 | Below 0.17 Below Low NE No RR required Low
shark
37020006 | Squalus megalops Piked spurdog; Spikey | 0.002 0.06 Below 0.09 | Below 0.12 Below Low NE No RR required Low
dogfish
37020008 | Squalus acanthias Whitespotted dogfish | 0.016 0.06 Below 0.09 | Below 0.12 Below Low NE No RR required Low
37020048 | Squalus chloroculus Greeneye spurdog 0.000 0.06 Below 0.09 | Below 0.12 Below Low NE No RR required Low
37027001 | Aptychotrema Western shovelnose 0.000 0.11 Below 0.16 | Below 0.21 Below Low NE No RR required Low
vincentiana ray
37027011 | Trygonorrhina dumerilii | Southern fiddler ray 0.001 0.1 Below 0.15| Below 0.2 Below Low NE No RR required Low
37028002 | Narcine tasmaniensis | Tasmanian numbfish | 0.015 0.68 Below 1.01 | Below 1.35 Below Low NE No RR required Low
37038001 | Urolophus bucculentus | Sandyback stingaree | 0.017 0.15 Below 0.23 | Below 0.31 Below Low NE No RR required Low
37038002 | Urolophus cruciatus Banded stingaree 0.02 0.16 Below 0.23 | Below 0.31 Below Low NE No RR required Low
37038004 | Urolophus Sparsehspotted 0.017 0.2 Below 0.29 | Below 0.39 Below Low NE No RR required Low
paucimaculatus stingaree
37038005 | Urolophus sufflavus Yellowback stingaree | 0.018 0.15 Below 0.23 | Below 0.31 Below Low NE No RR required Low
37038006 | Trygonoptera testacea | Common stingaree 0.148 0.16 Below 0.24 | Below 0.32 Below Low NE No RR required Low
37038007 | Urolophus viridis Greenback stingaree 0.019 0.15 Below 0.23 | Below 0.31 Below Low NE No RR required Low
37067001 | Conger wilsoni Eastern conger 0.000 0.23 Below 0.34 | Below 0.45 Below Low NE No RR required Low
37067007 | Conger verreauxi Southern conger 0.017 0.23 Below 0.34 | Below 0.45 Below Low NE No RR required Low
37085002 | Sardinops sagax Australian sardine 0.012 0.49 Below 0.74 | Below 0.98 Below Low NE No RR required Low
37117001 | Latropiscis Sergeant baker 0.017 0.31 Below 0.46 | Below 0.62 Below Low NE No RR required Low
purpurissatus
37120001 | Paraulopus nigripinnis | Blacktip cucumberfish | 0.008 0.53 Below 0.79 | Below 1.05 Below Low NE No RR required Low
37192001 | Cnidoglanis Estuary cobbler 0.002 0.36 Below 0.54 | Below 0.72 Below Low NE No RR required Low
macrocephalus
37212001 | Halieutaea brevicauda | Shortfin seabat 0.019 0.46 Below 0.69 | Below 0.92 Below Low NE No RR required Low
37224003 | Pseudophycis barbata | Bearded rock cod 0.017 0.39 Below 0.58 | Below 0.78 Below Low NE No RR required Low
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SCIENTIFIC NAME COMMON NAME SUSCEPTIBILI F F MSM FLIM F F CRASH F CATCH RISK SCORE ANAL RISK
MSM RISK CRASH RISK  OVERAL (2012 FOLLOWING SCORE
RISK 2016 RESIDUAL RIS
37224005 | Lotella rhacina Largetooth beardie 0.016 0.33 Below 0.50 | Below 0.67 Below Low NE No RR required Low
37224006 | Pseudophycis bachus | Red cod 0.016 0.42 Below 062 | Below 0.83 Below Low NE No RR required Low
37224011 | Pseudophycis Bastard red cod 0.017 0.55 Below 0.55 | Below 0.73 Below Low NE No RR required Low
breviuscula
37224023 | Lotella phycis Slender beardie 0.000 0.25 Below 0.37 | Below 0.50 Below Low NE No RR required Low
37227001 | Macruronus Blue grenadier® 0.000 0.25 Below 0.37 | Below 0.50 Below Low NE No RR required Low
novaezelandiae
37228008 | Genypterus tigerinus Rock ling 0.015 0.20 Below 0.30 | Below 0.41 Below Low NE No RR required Low
37232001 | Coelorinchus australis | Southern whiptail 0.018 0.29 Below 0.44 | Below 0.58 Below Low NE No RR required Low
37258002 | Beryx splendens Alfonsino” 0.000 0.3 Below 0.52 | Below 0.69 Below Low NE No RR required Low
37258003 | Centroberyx affinis Redfish® 0.041 0.28 Below 0.42 | Below 0.56 Below Low NE No RR required Low
37258004 | Centroberyx gerrardi Bight redfish 0.018 0.28 Below 0.42 | Below 0.56 Below Low NE No RR required Low
37264001 | Cyttus traversi King dory 0.000 0.50 Below 0.75 | Below 1 Below Low NE No RR required Low
37264002 | Cyttus australis Silver dory 0.016 0.37 Below 0.55| Below 0.73 Below Low NE No RR required Low
37264005 | Cyttus novaezealandiag New Zealand dory 0.002 0.43 Below 0.65| Below 0.87 Below Low NE No RR required Low
37264010 | Cyttopsis rosea Rosy dory 0.001 0.35 Below 0.53 | Below 0.71 Below Low NE No RR required Low
37266001 | Neocyttus rhomboidalis| Spikey oreodory® 0.000 0.16 Below 0.25 | Below 0.33 Below Low NE No RR required Low
37266005 | Allocyttus niger Black oreodory” 0.000 0.12 Below 0.19 | Below 0.25 Below Low NE No RR required Low
37268001 | Lampris guttatus Spotted moonfish; 0.000 0.23 Below 0.35| Below 0.47 Below Low NE No RR required Low
Opah
37278001 | Fistularia commersonii | Smooth flutemouth 0.000 Below Below Below Low NE No RR required Low
37279002 | Macroramphosus Common bellowsfish 0.01 0.96 Below 1.45| Below 1.93 Below Low NE No RR required Low
scolopax
37287001 | Helicolenus percoides | Reef ocean perch” 0.02 0.23 Below 0.35| Below 0.46 Below Low NE No RR required Low
37287008 | Scorpaena papillosa Southern red 0.01 0.40 Below 0.6 | Below 0.81 Below Low NE No RR required Low
scorpionfish
37287048 | Centropogon australis | Eastern fortescue 0.000 0.4 Below 0.6 | Below 0.8 Below Low NE No RR required Low
37287093 | Helicolenus barathri Bigeye ocean per¢h 0.000 0.2 Below 0.3 | Below 0.4 Below Low NE No RR required Low
37288002 | Lepidotrigla papilio Spiny gurnard 0.01 0.62 Below 0.92 | Below 1.23 Below Low NE No RR required Low
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SCIENTIFIC NAME COMMON NAME SUSCEPTIBILI F F MSM FLIM F F CRASH F CATCH RISK SCORE ANAL RISK
MSM RISK CRASH RISK  OVERAL (2012 FOLLOWING SCORE
RISK 2016 RESIDUAL RIS
37288003 | Lepidotrigla vanessa Butterfly gurnard 0.016 0.61 Below 0.91| Below 1.21 Below Low NE No RR required Low
37288005 | Pterygotrigla andertoni | Painted latchet 0.001 048 Below 0.73 | Below 0.97 Below Low NE No RR required Low
37288008 | Lepidotrigla mulhalli Roundsnout gurnard 0.014 0.61 Below 0.91| Below 1.22 Below Low NE No RR required Low
37288032 | Lepidotrigla argus Eye gurnard 0.003 0.62 Below 0.92 | Below 1.23 Below Low NE No RR required Low
37296002 | Platycephalus conatus | Deepwater flathead 0.000 0.29 Below 0.44 | Below 0.59 Below Low NE No RR required Low
37296003 | Platycephalus bassensi{ Southern sand flathead| 0.019 0.43 Below 0.64 | Below 0.85 Below Low NE No RR required Low
37296004 | Platycephalus fuscus Dusky flathead 0.004 0.40 Below 0.60 | Below 0.80 Below Low NE No RR required Low
37296007 | Platycephalus Bluespotted flathead 0.131 0.35 Below 0.5 | Below 0.74 Below Low NE No RR required Low
caeruleopunctatus
37296035 | Platycephalus Toothy flathead 0.017 0.36 Below 0.54 | Below 0.72 Below Low NE No RR required Low
aurimaculatus
37296036 | Platycephalus Longspine flathead 0.102 0.46 Below 0.68 | Below 091 Below Low NE No RR required Low
longispinis
37296037 | Platycephalus Southern bluespotted | 0.000 0.3 Below 0.56 | Below 0.75 Below Low NE No RR required Low
speculator flathead
37296038 | Platycephalus Marbled flathead 0.049 042 Below 0.63 | Below 0.84 Below Low NE No RR required Low
marmoratus
37311001 | Lepidoperca pulchella | Eastern orange perch | 0.033 0.34 Below 051 | Below 0.69 Below Low NE No RR required Low
37311002 | Caesioperca lepidopterg Butterfly perch 0.016 0.21 Below 0.32 | Below 042 Below Low NE No RR required Low
37311003 | Caesioperca rasor Barber perch 0.003 021 Below 032 | Below 042 Below Low NE No RR required Low
37311006 | Polyprion oxygeneios Hapuku 0.000 0.13 Below 020 | Below 0.26 Below Low NE No RR required Low
37311022 | Epinephelus rivulatus Chinaman rockcod 0.004 0.34 Below 0.50 | Below 0.67 Below Low NE No RR required Low
37311053 | Apogonops anomalus | Threespine cardinalfish| 0.001 0.44 Below 0.65| Below 0.87 Below Low NE No RR required Low
37311077 | Epinephelus daemelii Black rockcod 0.186 0.20 Below 0.30 | Below 0.40 Below Low NE No RR required Low
37330001 | Sillaginodes punctatus | King George whiting 0.016 0.42 Below 0.63 | Below 0.84 Below Low NE No RR required Low
37330002 | Sillago bassensis Southern school 0.000 0.4 Below 0.82 | Below 1.09 Below Low NE No RR required Low
whiting
37330005 | Sillago robusta Stout whiting 0.074 0.79 Below 1.19 | Below 1.59 Below Low NE No RR required Low
37330010 | Sillago ciliata Sand whiting 0.023 0.57 Below 0.86 | Below 1.14 Below Low NE No RR required Low
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SCIENTIFIC NAME COMMON NAME SUSCEPTIBILI F F MSM FLIM F F CRASH F CATCH RISK SCORE ANAL RISK
MSM RISK CRASH RISK  OVERAL (2012 FOLLOWING SCORE
RISK 2016 RESIDUAL RIS

37330015 | Sillago maculata Trumpeter whiting 0.07 0.71 Below 1.07 | Below 142 Below Low NE No RR required Low

37337002 | Trachurus declivis Common jack mackerel 0.003 0.47 Below 0.71 | Below 0.95 Below Low NE No RR required Low

37337003 | Trachurus Yellowtail scad 0.015 0.46 Below 0.69 | Below 0.92 Below Low NE No RR required Low
novaezelandiae

37337006 | Seriola lalandi Yellowtail kingfish 0.015 0.44 Below 0.66 | Below 0.88 Below Low NE No RR required Low

37344002 | Arripis trutta Eastern Australian 0.034 0.46 Below 069 | Below 0.93 Below Low NE No RR required Low

salmon
37344004 | Arripis truttaceus Western Australian 0.001 0.51 Below 0.77 | Below 1.02 Below Low NE No RR required Low
salmon

37349001 | Parequula Silverbelly 0.003 1.21 Below 1.81 | Below 2.41 Below Low NE No RR required Low
melbournensis

37355029 | Upeneichthys vlamingii | Bluespotted goatfish 0.011 0.88 Below 132 | Below 1.76 Below Low NE No RR required Low

37367002 | Paristiopterus labiosus | Giant boarfish 0.045 0.3 Below 0.45 | Below 0.6 Below Low NE No RR required Low

37367003 | Pentaceropsis Longsnout boarfish 0.016 0.2 Below 0.3 | Below 0.4 Below Low NE No RR required Low
recurvirostris

37367004 | Pentaceros decacanthu{ Bigspine boarfish 0.000 0.27 Below 0.4 | Below 0.53 Below Low NE No RR required Low

37367005 | Zanclistius elevatus Blackspot boarfish 0.015 0.27 Below 0.4 | Below 0.53 Below Low NE No RR required Low

37369002 | Oplegnathus Knifejaw 0.016 0.31 Below 0.47 | Below 0.63 Below Low NE No RR required Low
woodwardi

37377002 | Nemadactylus douglasiif Grey morwong 0.043 0.24 Below 0.36 | Below 0.48 Below Low NE No RR required Low

37377004 | Nemadactylus Blue morwong 0.032 0.23 Below 0.34 | Below 0.46 Below Low NE No RR required Low
valenciennesi

37378001 | Latris lineata Striped trumpeter 0.02 0.3 Below 0.45| Below 0.6 Below Low NE No RR required Low

37378002 | Latridopsis forsteri Bastard trumpeter 0.02 0.21 Below 0.31 | Below 0.41 Below Low NE No RR required Low

37382002 | Sphyraena Snook 0.005 0.41 Below 0.62 | Below 0.83 Below Low NE No RR required Low
novaehollandiae

37385009 | Haletta semifasciata Blue weed whiting 0.000 0.36 Below 0.53 | Below 0.71 Below Low NE No RR required Low

37390001 | Parapercis allporti Barred grubfish 0.014 0.46 Below 0.69 | Below 0.91 Below Low NE No RR required Low

37400001 | Xenocephalus armatus | Bulldog stargazer 0.024 0.33 Below 049 | Below 0.66 Below Low NE No RR required Low

37400003 | Kathetostoma laeve Common stargazer 0.017 0.32 Below 048 | Below 0.56 Below Low NE No RR required Low

37400018 | Kathetostoma canaster | Speckled stargazer 0.016 0.36 Below 055 | Below 0.73 Below Low NE No RR required Low
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SCIENTIFIC NAME COMMON NAME SUSCEPTIBILI F F MSM FLIM F F CRASH F CATCH RISK SCORE ANAL RISK
MSM RISK CRASH RISK  OVERAL (2012 FOLLOWING SCORE
RISK 2016 RESIDUAL RIS
37427001 | Foetorepus Common stinkfish 0.011 0.68 Below 1.02 | Below 1.37 Below Low NE No RR required Low
calauropomus
37439001 | Thyrsites atun Barracouta 0.003 0.36 Below 0.54 | Below 0.71 Below Low NE No RR required Low
37439002 | Rexea solandri Gemfish® 0.003 0.28 Below 0.41| Below 0.55 Below Low NE No RR required Low
37440002 | Lepidopus caudatus Southern frostfish; 0.002 0.36 Below 054 | Below 0.71 Below Low NE No RR required Low
Frostfish
37445001 | Hyperoglyphe Blueeye trevalla® 0.003 0.21 Below 0.32 | Below 0.43 Below Low NE No RR required Low
antarctica
37445006 | Seriolella punctata Silver warehou” 0.016 0.33 Below 0.5 | Below 0.66 Below Low NE No RR required Low
37460001 | Lophonectes gallus Crested flounder 0.012 0.57 Below 0.86 | Below 1.15 Below Low NE No RR required Low
37460009 | Pseudorhombus arsius | Largetooth flounder 0.000 0.42 Below 0.63 | Below 0.85 Below Low NE No RR required Low
37461001 | Ammotretis rostratus Longsnout flounder 0.011 0.22 Below 034 | Below 045 Below Low NE No RR required Low
37461003 | Rhombosolea tapirina | Greenback flounder 0.011 0.49 Below 0.73 | Below 0.97 Below Low NE No RR required Low
37462010 | Zebrias scalaris Manyband sole 0.066 0.35 Below 052 | Below 0.69 Below Low NE No RR required Low
37465002 | Acanthaluteres vittiger | Toothbrush 0.011 0.4 Below 0.65 | Below 0.87 Below Low NE No RR required Low
leatherjacket
37465003 | Eubalichthys mosaicus | Mosaic leatherjacket 0.017 041 Below 061 | Below 0.82 Below Low NE No RR required Low
37465005 | Meuschenia scaber Velvet leatherjacket 0.016 041 Below 061 | Below 0.82 Below Low NE No RR required Low
37465007 | Scobinichthys Rough leatherjacket 0.001 041 Below 0.61 | Below 0.82 Below Low NE No RR required Low
granulatus
37465034 | Eubalichthys gunnii Gunn's leatherjacket 0.000 041 Below 061 | Below 0.82 Below Low NE No RR required Low
37465036 | Meuschenia freycineti | Sixspine leatherjacket | 0.016 0.39 Below 0.59 | Below 0.79 Below Low NE No RR required Low
37465037 | Thamnaconus degeni | Bluefin leatherjacket 0.001 0.6 Below 0.9 | Below 1.2 Below Low NE No RR required Low
37466001 | Aracana ornata Ornate cowfish 0.000 Below Below Below Low NE No RR required Low
37466004 | Lactoria cornuta Longhorn cowfish 0.000 Below Below Below Low NE No RR required Low
37467001 | Contusus richei Barred toadfish 0.013 0.55 Below 0.83 | Below 11 Below Low NE No RR required Low
37467005 | Arothron firmamentum | Starry toadfish 0.018 0.42 Below 0.63 | Below 0.84 Below Low NE No RR required Low
37467044 | Contusus brevicaudus | Prickly toadfish 0.000 0.79 Below 1.18 | Below 1.57 Below Low NE No RR required Low
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SCIENTIFIC NAME COMMON NAME SUSCEPTIBILI F F MSM FLIM F CRASH F CATCH RISK SCORE ANAL RISK

MSM RISK RISK  OVERAL (2012 FOLLOWING SCORE
RISK 2016 RESIDUAL RIS
37469001 | Diodon nicthemerus Globefish 0.01 0.45 Below 0.68 | Below 0.9 Below Low NE No RR required Low
37469002 | Allomycterus pilatus Australian burrfish 0.015 0.45 Below 0.68 | Below 0.9 Below Low NE No RR required Low
37469013 | Dicotylichthys Threebarred 0.043 0.55 Below 0.82 | Below 11 Below Low NE No RR required Low
punctulatus porcupinefish
37470001 | Mola ramsayi Short sunfish 0.002 0.12 Below 0.19 | Below 0.25 Below Low NE No RR required Low

Risk ranking guidelines:

1 | Risk rating due tmissing, incorrect or out of date information 4 | Effort and catch management arrangements for target and byproduct specieg
At risk due to external factors (cumulative risks) 5 | Management arrangements to mitigate against the level of bycatch
3 | Atrisk in regards to level of interaction/capture with a zero or negligible level of susceptibili 6 | Management arrangements relating to seasonal, spatial and depth closures

Ecological Risk Assessment for the Effects of Fighibd/



2.5.5 bSAFE Protected species

The protectedspecies component was eliminated at Level 1. Therefore, no Level 2 bSAFE
analysis was required.

2.6 Habitat Component

The Habitat component wasot assessed in this report

2.7 Community Component

The Community component wadiminated at Level .1

2.8 Decision rules to move from Level 2 to Level 3 (Step 7)

For the PSA overall risk values, units that fall in the upper third (risk value > 3.18) and middle
third (2.64 < risk value < 3.18) of the PSA plots are deemed to be at high and medium risk
respectivdy. For the SAFE method, species that fall above the-BI&MEor limit reference

point (SAFEIM) are considered to be at risk of overfishimglfle2.28). Species identified

from either method need to be the focus of further work, either through implementing a
management response to address the risk to the vulnerable species or by further examination
for risk within the particular ecological componeritlaevel 3. PSAnits at low risk, (i.e. in the
lower third), or at SAFE where units were below the overfishing limit point (i.e-ISAFvill

be deemed not at risk from the stfishery and the assessment is concluded for these units.

The output from theLevel 2 analysis will result in four options:

1 The risk of a unit of analysis within a component (e.g. single species or habitat type) is
not high, the rationale is documented, and the impact of the fishing activity on this
unit need not be assessed ahaher level unless management or the fishery changes.

1 The risk of a unit is high but management strategies are introduced rapidly that will
reduce this risk, this unit need not be assessed further unless the management or the
fishery changes.

1 The risk of unit is high but there is additional information that can be used to
determine if Level 3, or even a new management action is required. This information
should be sought before action is taken

1 The risk of a unit is high and there are no planned managéingrventions that
would remove this risk, therefore the reasons are documented and the assessment
moves to Level 3.

At the conclusion of the Level 2 analysis, a fishery can decide to further investigate the risk of

fishing to the species via a Levelssassment or implement a management response to

mitigate the risk. To ensure all fisheries follow a consistent process in responding to the results

of the risk assessment, AFMA has developed an ecological risk management framework. The
Ecological Risk Assessment for the Effects of Fighibgb



framework Figure2.12) makes use of the existing AFMA management structures to enable the
ERAs to become a part of normal fisheries management, including the involvement of fisheries
consultative committees. A separate document, the ERM report, will be developed that
outlines the reasons why species are at high risk and what actions the fishery will implement
to respond to the risks.

Risk Assessment
TSG*/RAG/MAC
ERA Report

Cross-fishery analysis
(AFMA Senior
Management group)

DEH Reviews/
Assessments

Evaluate AFMA MANAGEMENT (identifying the reasons

Environment Committee (involved in all steps) for risk level)
and Board TSG*/RAG

I~

SN

N -
~ N Pl

%\ Review/ Risk Analysis

~

AFMA Annual N <N
Report RN

Implement RO )
Management Determine
Response Management

AFMA/MAGC Response
AFMA (based on advice from MAC/RAGs)

Environment Committee/Board Review/approval

ERM Report

Figure2.12. Schematic of the Ecological risk management cycle. € $€chnical Support Group.

2.9 Extremeandhighrisk categorisation (Step 8) Update with
Residual Risk information

PSA

Byprodict species

Sxinvertebratespecies werassessed dtigh risk Following a residual risk analysis, one
species was reduced to medium rigkhile the otherfive species remainedt high risk(Table

2.23), comprisinghree cuttlefish species that had been expandedYfr ( K S SR d4L)¢ d
D 2 dzf R QNototddardsigBuldand pale octopu®ctopus pallidudt isuncertain whether

the highriskratingsfor the Sepiaspecies should remasincethere is no certainty of which
species contributed to the total df4.6 tbut if any one speciesortributed to the entire catch

and was low in abundance, then this removal might imphaat speciesBycontrast,if the

catch was distributed across all species, any impact is reduced and unlikely to be significant.
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D 2 dzf R Qi& notidinuaily Bssessedven in theSouthern Squid Jig fishesithough it is not
considered to be overfishear subject o overfishing Futhermore, the trigger limit of 2000
suggessthe 24.5t catch(or 3040 A F G { |j dzZA R¢é¢ A a lsodl paichalgi S R
significant by itself.

In the case of pale octop@ctopus pallidusrery littlewascaught and discaetl, but if the
~72t of unidentified Ocbpodidae were attributed to this species agiventhe lack of
abundanceanformation, the risk remainsghat the population might be impacted.

Bycatch species

A residual riskanalyss wasperformed on theeighthigh lisk speciesomprisingone
chondrichthyan, 4 teleosts thatere unassessable in the bSA&ittl three invertebratesOne
teleost, the chondrichthyan and the three invertebratgsre all reduced tolow riskanda
further three teleostswerereduced tomediumriskdue to the small number of
interactions/capture within the assessment period

bSAFE

Byoroductspecies

A residual risk analysis was not required as all SAFE species were low risk.

Bycatch species

Of the140bycatchspeciesassessd by bSAFBnNly one species, thehort-tail torpedo ray
Tetronarce nobilianavas assessed at extreme risk and no spesi® highrisk This species
wasreduced to low risk due to low catchlfowingresidualrisk analysis
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3 Generaldiscussion and research
Implications

3.1 Level 1

In this case, 8 activitiesout of 3 possibleactivities were identified & occurring in this sub

fishery, comprised of 12 internal asik externahctivities Thus, a total 018 activity-

component scenariogere considered at Level 1. This resulte@%{excluding the key

commercial x direct impact by capture activity) scenarios (of 160 possible) to be developed and
evaluated using the unit listk€y commercial/secondary, byproduct/bycatch, protected

species, habitats, communities).

3.2 Level 2

3.2.1 Species at risk

A Level 2 analysigastriggeredfor one ecological componenbyproduct/bycath speciesas
risk (consequencegcores were>3 in the Level 1 SICA analy#isvas also triggered for the
Habitat componat but was not assessed in this report.

Residual risk

As discussed elsewhere in this report (Section 1), the ERAEF methods are both hierarchically
structured and precautionary. The Level 1 (SICA) analyseseaaldao identify potential

hazards associated with fishing and which broad components of the ecological system they
apply to. The Level 2 (PSA) analyses consider the direct impacts of fishing on individual species
and habitats (rather than whole componex)t but the large numbers of species that need to

be assessed and the nature of the information available for most species in the PSA analyses
limits these analyses in several important respects. These include that some existing
management measures are nodirectly accounted for, and that no direct account is taken of

the level of mortality associated with fishing. Both these factors are taken into account in the
ERAEF framework at Level 3, but the analyses reported here stop at Level 2. This means that
the risk levels for species must be regarded as identifying potential rather than actual risk, and
due to the precautionary assumptions made in the PSA analyses, there will be a tendency to
overestimate absolute levels of risk from fishing.

In moving from ER# ERM, AFMA will focus scarce resources on the highest priority species

and habitats (those likely to be most at risk from fishing). To that end, and because Level 3

analyses are not yet available for most species, AFMA (with input from CSIRO and other

siF1SK2f RSNEU Kl & RS@OSt2LISR 3IdZARStAySa G2 aaSaa
being at high potential risk based on the PSA analyses. The residual risk guidelines will be
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applied on aspecieshy-speciedasis andnclude consideration agxisting management

measures not currently accounted for in the PSA analyses, as well as additional information
about the levels of direct mortality. These guidelines will also provide a transparent process for
including more precise or missing informatimmo the PSA analysis as it becomes available.

CSIRO and AFMA will continue to work together to include the broad set of management
arrangements in Level 2 analyses, and these methods will be incorporated in future
developments of the ERAEF frameworkRTBhas also undertaken some preliminary Level 3
analyses for bycatch species for several fisheries, and these or similar methods will also form
part of the overall ERAEF framework into the future.

Ecological Risk Assessment for the Effects of Fighib9
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Appendix A Commercial species and stockatus

Commercial species stock status, assessment and tier status, and ERA classificatibis subfishery
(Danish seing NSTOF: Not subject to overfishing; NOF: Not overfished; OF: Overfished; UNC: uncertain.

Note: Stock status is not assessed fan-quota species. NT: no Tier assessment within 216 (where

known). Primary: C1; Secondary: C2; Byproduct: BP; Bycatch: BC. *: based on ABARES classification. ™ based
on stock assessment.

COMMON
NAME

SPECIES NAM

FISHING
MORTALITY/

BIOMASS/

STOCK

STATUSM

YEAR LAS
ASSESSE

REFERENC TIER

COMMENT

Monacanthidae
undifferentiated

Bluegrenadier | Macruronus BC NSTOF NOF Above limit 2013 Tuck 2013
novaezelandiae reference
Tigerflathead | Platycephalus C1 NSTOF NOF Above limit 2016 Day 2016 1
richardsoni reference
Pinkling Genypterus BP NSTOF NOF Above limit 2015 Cordue 1
blacodes reference 2015
Silverwarehou | Seriolella BC NSTOF NOF Above limit 2015 Thompson 1
punctata reference et al. 2015
Orange roughy NSTOF UNC No - - 1
(Albany and commercial
Esperance) catch, no
formal
assessment
Orange roughy NSTOF NOF Above limit 2009 DeepRAG 1
(Cascade reference (2009)
Plateau)
Orange roughy NSTOF NOF Above limit 2016 Haddon 1
(Eastern) Hoplostethus reference 2017
Orange roughy | atlanticus NSTOF NOF Negligible 2000 1
(Southern) catches, no
updated
stock
assessment
Orange roughy NSTOF OF Negligible 2002 1
(Western) catches, no
updated
stock
assessment
Jackass Nemadactylus BP NSTOF NOF Above limit 2015 Tuck et al. 1
morwong macropterus reference 2015
Mirror dory Zenopsis BP NSTOF NOF Above limit 2017 Haddon 4
nebulosus reference and Sporcic
2017a
Oceanjacket Nelusetta ayraudi| BP NSTOF NOF Above limit 2017 Haddon NT
reference and Sporcic
and
(2017)7
Gould'ssquid Nototodarus BP NSTOF NOF Above limit 2015 Barnes et NT Based on
gouldi reference al. (2015). assessment
of southern
squid jig
fishery
Frostfish Lepidopus BC - - - - - NT
caudatus
Flatheads* Platycephalidae | BC NSTOF NOF Above limit - -
undifferentiated reference**
Leatherjackets | Balistidae, BC - - - - - NT




COMMON
NAME

SPECIES NAM

ERA
CLASSH
ICATIO

INTHIS
SUB
FISHERY

FISHING
MORTALITY”

BIOMASS/

STOCK
STATUSM

YEAR LAS
ASSESSE

REFERENC TIER

LEVE
ASSES
-MENT

COMMENT

Eastern school | Sillago flindersi Above limit Day2017
whiting reference
Redfish Centroberyx BC UNC OF Below limit 2017 Tuck et al. 1
affinis reference 2017
Gemfish Rexea solandri BC UNC OF Below limit 2011 Little and 1
(eastern) reference Rowling
2011
Gemfish BC NSTOF NOF Above limit 2016 Helidonioti Ya
(western) reference s and
Moore
2016
Royal red Haliporoides BC NSTOF NOF Above limit 2017 Haddon 4
prawn sibogae reference and Sporcic
2017a
Reefocean Helicolenus BC NA NA NA 2017 Haddon 4
perch percoides and Sporcic
2017a
Silver trevally | Pseudocaranx BC NSTOF NOF Above limit 2017 Haddon 4
georgianus reference and Sporcic
2017a
Latchet Pterygotrigla BP - - - - - NT
polyommata
King dory Cyttus traversi BC - - - - - NT
Red gurnard Chelidonichthys | BP - - - - - NT
kumu
Gummy shark | Mustelus BP NSTOF NOF Above limit 2016 Punt et al. 1
antarcticus reference 2016
Deepwater Platycephalus BC NSTOF NOF Above limit 2016 Haddon 1
flathead conatus reference 2016
School shark | Galeorhinus BC UNC OF Uncertain if 2012 Thomson 1
galeus total (re-ran and Punt
mortality will | the 2009 | 2009;
allow assessme| Thomson
recovery in nt with 2012
required time | additiona
frame. | catch
data
200912)
Bight redfish Centroberyx BC NSTOF NOF Above limit 2015 Haddon 1
gerrardi reference 201%
Alfonsino Beryx splendens | BC NSTOF NOF Above limit 2013 Klaer 2013 3
reference
Ribaldo Mora moro NSTOF NOF Above limit 2017 Haddon 4
reference and Sporcic
2017a
John dory Zeus faber BP NSTOF NOF Above limit 2017 Castille 3
reference Jordan
2017
Blueeye Hyperoglyphe BC NSTOF NOF Above limit 2017 Haddon 4
trevalla antarctica reference and Sporcic
2017b
Blue warehou | Seriolella brama | BP UNC OF No evidence | 2013 Haddon 4
to suggest 2013
rebuilding
above the
limit
reference
Elephantfish Callorhinchus BP NSTOF NOF Above limit 2018 Sporcic and 4
milii reference Haddon
2018~
Oreo (smooth | Pseudocyttus NSTOF NOF Above limit 2015 Haddon 4
Cascade) maculatus reference 2015a
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COMMON
NAME

SPECIES NAM

FISHING

MORTALITY”

BIOMASS/

STOCK
STATUSM

YEAR LAS

ASSESSE

REFERENC TIER

COMMENT

Oreo (smoot Above limit Haddon et
other) reference al. 2015a
Oreo basket Warty (Allocyttus | BC NSTOF NOF Above limit 2017 Haddon
Verrucosuy reference and Sporcic
spikey(Neocyttus 2017a
rhomboidali3,
rough(N.
psilorhynchug
black(A. nige},
other (Neocyttus
spp)
Sawshark Pristiophorus BP NSTOF NOF Above limit 2018 Sporcic and
cirratusand reference Haddon
Pristiophorus 2018~
nudipinnis
Deepwater Dogfish NSTOF UNC Multispecies | 2017 Haddon
shark (east) (Squalidag brier nature of and Sporcic
shark(Deania stock makes 2017a
calcea)platypus CPUE
shark(D. potentially
quadrispinosa), unreliable as
tfdzy1800Q the index
(Centroscymnus of abundance
Deepwater plunketi), NSTOF UNC Multispecies | 2017 Haddon
shark (west) roughskin shark nature of and Sporcic
(species of stock makes 2017a
Centroscymnus CPUE
andDeania), potentially
pearl sharkD. unreliable as
calceaandD. the index
quadrispinosa), of abundance
black shark
(Centroscymnus
spp), lantern
shark
(Etmopterus
speciespand
other sharks
(Klaeret al.
2014).

A Based on relative standardized CPUE; * Tiger flathead has a separate Tier 1 assessment. The group
G F £ I (RaB/tephalidai undifferentiated

R2

y 2 i

Kl @8

Ly

FaaSaavySyao
assumed to be mostly comprised of Tiger flathead, which has an assessment. ~data up to 2016.

FFY

K



Record of stock assessments during the ERA assessment period and their respective Tie(deadisd). Tier
1 (blue); Tier 3 (orange); Tier 4(green).

O O A 0 0 014 0 016

Alfonsino 3 3

Bight Redfish

Blue Eye Trevalla

Blue Grenadier

Blue Warehou

Deepwater Flathead _

Deepwater sharleast

Deepwater shark west

Elephant Fish

Flathead

Gemfish- East

Gemfish- west

Gummy Shark

Jackass Morwong

John Dory 3 3 3

Mirror Dory 3

Reef Ocean Perch

Orange Roughysouth

Orange Roughyeast

Orange Roughywest

Orange RoughyCascade Plateau

Orange RoughyAlbanyand Esgerance

Oreo Smooth Cascade

Oreo Smooth other

Oreo Basket

PinkLing

Redfish 3/4 3/4

Ribaldo

Royal Red Prawn

Saw Shark

School Shark

School Whiting; Tier 1

Silver Trevally

Silver Warehou

Tiger Flathead

Ecological Risk Assessment for the Effects of Fighihs8



Appendix B TAC and percent caught

PRIMARY COMMERCIAL| SECONDARY COMMERCI/
 SPECIES | SPECIES

SESSF TAC AND CATCH TIGER FLATHEAD EASTERN SCHOOL WHITII
- SEASON |

200809 Agreed TAC | 2850000] 750000
TAC after over/undercatch 3025642 841467
% TAC caught (SESSF) 96% 56%
Logbook catch Danish seine* 1158607 420677
200910 Agreed TAC 2850000 1125000
TAC after over/undercatch 2959703 1191687
% TAC caught (SESSF) 96% 41%
Logbook catch Danish seine* 1310633 426932
201011 Agreed TAC 2750000 844000
TAC afteover/undercatch 2866400 952368
% TAC caught (SESSF) 93% 41%
Logbook catch Danish seine* 1220201 323517
201112 Agreed TAC 2750000 641000
TAC after over/undercatch 2929968 718931
% TAC caught (SESSF) 96% 50%
Logbook catch Danish seine* 1237809 298255
201213 Agreed TAC 2741000 640000
TAC after over/undercatch 2836535 695227
% TAC caught (SESSF) 97% 73%
Logbook catch Danish seine* 1234368 448016
201314 Agreed TAC 2750000 809000
TAC after over/undercatch 2834741 865042
%TAC caught (SESSF) 81% 64%
Logbook catch Danish seine* 1105411 458697
201415 Agreed TAC 2878000 809000
TAC after over/undercatch 3142662 872746
% TAC caught (SESSF) 90% 91%
Logbook catch Danish seine* 1269873 699429
201516 Agreed TAC 2860000 747000
TAC after over/undercatch 3092226 789616
% TAC caught (SESSF) 94% 93%
Logbook catch Danish seine* 1418039 654225
201617 Agreed TAC 2882000 868000
TAC after over/undercatch 3030559 911276
% TAC caught (SESSF) 95% 79%
Logbook catch Danish seine* 1463748 646166




Appendix CCommonwealth TrawlClosures

Closures legislated under tl8outhern and Eastern Scalefish and Shark Fishery and Small
Pelagic Fishery (Closures) Direction 2016.

For exact coordinates of area closures refer to the relevant sections of the SESSF Closure
Directions, as referenced by the map title.

CLOSURE DATE IMPLEMENTEL

Bass Strait Trawl Closure Jun08
Head of the GAB Aug04
East Coast Deepwater Tra8#ctor Exclusion Zone Aug04
South Australian Shark Closuy&angaroo Island Jun07
South Australian Shark Closuéictor Harbor to the Victorian Border Junr07
Freycinet Commonwealth Marine Reserve Closure Aug07
Murray Commonwealth MarinReserves Closures Aug07
Commonwealth Gulper Shark Closu®outhern Dogfish Jun07
Gulper Shark ClosurgEndeavour Dogfish Jun07
Gulper Shark Closurel | NNAaaz2yQa 523FAaK Jun07
South East Trawl Deep Water Closure Jun07
Eastern SouttAustralia Trawl Closure Jun08
Portland Area Trawl Closure Jur08
Central East Zone Jur08
Salisbury Canyon Jun08
Far West Jun08
Albany Jur08
Bremer Jun08
Humdinger West Jur08
Humdinger/Magic Jun08
Lomvar Gully Jun08
United Nations Jur08
The Knob Jun08
Racetrack/Hamburger Jun08
Kangaroo Island Hill Jun08
Great Australian Bight Far West Gulper Shark Closure Junl10
Barcoo and Taupo Seamounts Closure Jun10
Queensland and Britannia Seamounts Closure Feb13
DerwentHunter Seamount Closure Feb13
Port MacDonnell Closure Feb13
Murray Dogfish Closure Feb13
Pedra Branca orange roughy Management Area (ORMA) Apr-15
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Schedule 2Bass Strait Trawl Closure

Location: Bass Strait
Reason: Protect school andygnmyshark habitat
Prohibited: Demersal otter trawl methods
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Istand

Schedule 2, No 1 - Bass Strait Trawl Closure

V] Cclosure AFMA Data Section February 2018
‘Source: Geoscience Australia Data & AFMA Data
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Schedule 3Head of theGreat Australian Bight

Location: Great Australian Bight, South Australia
Reason: Protect breeding ghool shark and Australian sea lion populations
Prohibited:  Allfishing methods
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South Australia

3we-] Forowe

Schedule 3, No 1 - Head of the Great Australian Bight Closure

AFMA Data Scetion Fobruary 2018
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Schedule 4East Coast Deepwater Trawl Sector Exclusion Zone

Location:
Reason:
Prohibited:

Offshore east coast of Australia
Protect benthic habitats
Trawl methods

a2 oz 1z 15 ts0e 12 612
i f f i 1 i f
3 Schedule 4, No 1 - East Coast Deepwater Trawl Sector Exclusion Zone
77777 v
A7, Cloing AFMA Dats Section February 2018
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Australian Fishing Zone IN: 66,754
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Schedule 6 South Australian Shark Closar&angaroo Island

Locatian:
Reason:
Prohibited:

Kangaroo Island, South Australia
Protect breeding ghool shark and
All fishing methods

Australian sea lion populations

35305

%

Cape Du Couedic

HISE wroE 15715 rra0E 1arasE 138:0E
i | ! i i i
South Australia Schedule 6, No 1 - Kangaroo Island Closure
MARION BAY® w_—"
AFMA Dala Seoli ‘ebruary 2018 [resies
ZZ R S i e
JN: 66,754
o 10
Nautical Miles .
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—)
Geographic Coordinate System
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Kangaroo Istand
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T
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Schedule 7South Australian Shark ClosgMictor Harbor to the Victorian Border

Location: Inshore Victoria
Reason: Protect breeding shool shark and Australian sea lion populations
Prohibited:  All fishing methods
Hi;rbo:u W///Q(
2,
South ‘
Australia
! Victoria
Schedule 7, No 1 - Victor Harbour to the Victorian Border Closure 04(‘%
[ZZ Closure Y AT @&v/ﬁ | ...
L7727

Schedule 8Freycinet Commonwealth Marine Reserve Closure

are prohibited for the concession holder for 12 months within this area. 100%
obsener coverage required. Please note that Demersal (bottom) Trawl, Danish
Seine and Scallop Dredge are prohibited under the Commonwealth Marine

Location: Area off eastern Tasmania

Reason: Protect UppefSlope dogfish

Prohibited: IF (G KS | | NDbukhérdddgfih driggery dke niet (refer to 6 (i) in the
Direction) then all fishing methodgxcluding hydraulic hand reel droplining)
Reserve Closure. Refer to
http://www.en vironment.gov.au/topics/marine/maringeservesor updated
information on prohibited fishing methods.

Tasmania

Schedule 8, No 1 - Freycinet Commonwealth Marine Reserve Closure

Closure

0 3 6

Geographic Coordinate System
Datum : GDA94

i
o
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[zovs

ata & AFMA data

tralia D:
Created in ArcGIS 10 using ArcMap
JN: 66,754

12
Nautical Miles
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http://www.environment.gov.au/topics/marine/marine-reserves

Schedule 9Murray Commonwealth Marine Reserves Closures

Location:

Area off Kangaroo Island

ReasorProtect UppefSlope dogfish

Prohibited:

Ifthel I NN a & @uthéradodfish Riggérs are met (refer to 6 (k) in the
Direction) then all fishing methodsxcluding hydraulic hand reel droplining)
are prohibited for the concession holder for 12 months within this area. 100%
observer coverage is reqad. Please note that Demersal (bottom) Trawl,
Danish Seine and Scallop Dredge are prohibited under the Commonwealth
Marine Reserve Closure. Refer to
http://www.environment.gov.aufopics/marine/marinereservedor updated
information on prohibited fishing methods.

H
l\ . Kangaroo Island

222

Schedule 9, No 1 - Murray Commonwealth Marine Reserve Closures

Geographic Coordinate System
Datum : GDA94

AFMA Data Section February 2018
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Created in ArcGIS 10 using Archlap
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Schedule 106Commawealth Gulper Shark Closur8outhern Dogfish

Location:
Reason:
Prohibited:

South Australia
Protect UppefSlope dogfish
Hook and Trawl methods

Lomaie South

Australia

U/ Closure

Coastal Waters.

0 10

Schedule 10, No 1 - Gulper Shark Closure - Southern Dogfish

Australian Fishing Zone
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Schedule 11 Gulper Shark ClosureEndeavour Dogfish

Location: Waters off Sydney in the area of the submarine cable protection zones
Reason: Protect UpperfSlope dogfish

Prohibited:  All fishing methods
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Schedule 12Gulper Shark Closu¢d I NNA aaz2y Qa 523FAaK

Location: East Bass Strait
Reason: Protect UppefSlope dogfish
Prohibited:  All fishing methods
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Schedule 12, No 1 - Gulper Shark Closure - Harrisson's Dogfish
AFMA Data Section February 2018
V7] ciosure Sourse: Geoscience Australia Data & AFMA data 5
Created in ArcGIS 10 using ArcHlap 70
0 5 10 20 JN: 86,754 w
1Nautical Miles
Geographic Coordinate System @‘ Austratan Gowemusnt
Datum : GDA94 CHR———

T T T
“40vE arsoE 1000°E



Schedule 13South East Trawl Deep Water Closure

Location: Area from New South Wales to South Australia
Reason: Protectorange roughystocks
Prohibited: Trawl methods
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Schedule 14Eastern South Australia Trawl Closure

Location: Eastern South Australia

Reason: Reduce the catch of juvenile scalefish and protect structured benthic
habitat
Prohibited: Demersal otter trawl method
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Schedule 14, No 1 Eastern South Australia Trawl Closure
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Schedle 15- Portland Area Trawl Closure

Location: Coastal waters, west of Portland, South Australia

Reason: Reduce the catch of juvenile scalefaatd protect structured benthic
habitat

Prohibited: Demersal otter trawl methods
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Schedule 15, No 1 - Portland Area Trawl Closure
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Schedule 16Central East Zone
Schedule 17 Salisbury Canyon

Schedule 18Far West

Location: Great Australian Bight, South Australia and Western Australia
Reason: Protect deep water species amdange roughytocks
Prohibited: Demersal ottetrawl methods

South Australia

Western Australia @ Ceduna

Great Australian Bight
Esperance
2

RIS

Great Australian Bight Deepwater Closures
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Schedule 19Albany
Schedule 20Bremer
Schedule 21Humdinger West
Schedule 22Humdinger/Magic

Location: Great Australian Bight (West), Western Australia
Reason: Protectorange roughystocks

Prohibited: Trawl methods

ove

Western Australia
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Albany ?/’J
wsd o

7

Great Australian Bight Orange Roughy Zones (west)
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Schedule 23 Lomvar Gully
Schedule 24United Nations
Schedule 25The Knob

Schedule 26Racetrack/Hamburger

Schedule 27Kangaroo Island Hill

Location: Great Australian Bight (East), South Australia
Reason: Protectorange roughystocks

Prohibited: Trawlmethods

b
Great Australian Bight

%
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Southern Ocean

Great Australian Bight Orange Roughy Zones (east)
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Schedule 28Great Australian Bight Far West Gulper Shark Closure

Location:
Reason:
Prohibited:

Great Australian Bight (West), South Australia
Protect UppefSlope dogfish
Trawl methods
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Schedule 28, No 1 Great Australian Bight Far West Gulper Shark Closure

V] Far West Guiper Shark Closure
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Schedule 29Barcoo and TaupSeamounts Closure

Location:
Reason:
Prohibited:

East coast of southern New South Wales
Protect UppefSlope dogfish

Trawl methods andfi (0 KS | I NN@thera Bogfidhatrigheys Rire &net
(refer to 6 (q) in the Direction) then all fishing metho@sxcluding hydraulic
hand reel dropliningpare prohibited for the concession holder for 12 months
within this area. 100% observer coverage is required.
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Schedule 30Queensland and Britannia Seamounts Closure

Location: Area off southern Queensland
Reason: Protect UppefSlope dogfish
Prohibited:  All fishing methods except hydraulic hand reel droplining.
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Schedule 30, No 1 - Queensland and Britannia Seamounts Closure

U Closure AFMA Dala Seclion February 2018
Source; Geoscience Australia Data & AFMA Data
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Schedule 31Derwent Hunter Seamount Closure

Location: Area off mid New South Wales
Reason: Protect UpperSlope dogfish
Prohibited:  All fishng methods
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Schedule 31, No 1 - Derwent Hunter Seamount Closure

7 Closure AFMA Data Section February 2018
m Source: Geoscience Australia Data & AFMA Data
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Ecological Risk Assessment for the Effects of Fighibg0



Schedule 32Port MacDonnell Closure

Location: Area off southeastern Australia
Reason: Protect UppefSlope dogfish
Prohibited:  All fishing methods
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Schedule 32, No 1 - Port MacDonnell Closure
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AFMA Data Section February 2018
Coastal Waters. Source: Geoscience Australia Data & AFMA Data
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Schedule 33Murray Dogfish Closure
Location: Area off southeastern Australia
Reason: Protect UpperSlope dogfish

Prohibited: ~ Trawl methods and®i G KS | | NJdilithera ogfidhatrigheys Rire &net
(refer to 6 (u) in the Direction) then all fishing metho@scluding hydraulic
hand reel dropliningpare prohibited for the concegmn holder for 12 months
within this area. 100% observer coverage is required.
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Schedule 34 Pedra Brancarange roughyManagement Area

Location: Area off southern Tasmania

Reason: Allows for targeted fishing afrange roughysing trawl methods. 100%
observer coverage is required during the period 1 June to 31 August of any
year.
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Schedule 34, No 1 - Pedra Branca Orange Roughy Management Area
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Closures legislated under ti&outhern and Eastern Scalefish and Shark Fishery
(Closures) Direction No. 11 2013.

For exact coordinates of area closures refer to the relevant sections of the SESSF Closure
Directions, as referenced by the map title.

Closure Date implemented
Flinders Research Zone Closure Sepl3

Ecological Risk Assessment for the Effects of Fighihg2



Schedule 1Flinders Research Zone Closure

Location: Eastern Bass Strait
Reason: Protect UppefSlope dogfish
Prohibited:  All fishing methods
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Schedule 1, No 11 2013 - Flinders Research Zone Closure 21
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Closures legislated undére Southern and Eastern Scalefish and Shark
FisheryClosures) Direction No2613

For exact coordinates of area closures refer to the relevant sections of the SESSF Closure
Directions, as referenced by the map title.

Closure Date implemented
Western Deepwater shark are€gopening and trigger limit Apr-13




Schedule &, Western Deepwater shark aregsopening and trigger limit

Location: Area west of King Island and Tasmania

Reason: To provide access for otter trdwnethod to deepwater shark basket (west).
However, if 25 tonnes ajrange roughywesterr) is taken duringhe fishing
season, all trawl methods will be prohibited in this area for the remainder of

that season.
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Schedule 1, No 6 2013 - Western Deepwater Shark Closure
7g AFMA Data Section February 2018
Wz cosure i Gunch e Aurkals Doa & AR Dot
Coastal Waters Created in ArcGl using ArcMap
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Closures legislated undére Southern and Eastern Scalefish and Shark
Fishery (Closures) Direction No. 2 2015

For exact coordinates of area closures refer to the relevant sections of the SESSF Closure
Directions, as referenced by the map title.

Closure Date implemented
Maria Island Augl2
{ SAYSNDa | 2NARSaK2S May-09
Everard Horseshoe May-09

Ecological Risk Assessment for the Effects of Fighihg4




Schedule t Maria Island

Location: Area off easterrTasmania

Reason: Protect pink ling stocks

Prohibited:  All methods unlesthe holder is already subject to a condition to retain no more
than 25 per cent of their total pink ling (Genypterus blacgdapsota (caught or
uncaught) in waters east of Longitude 147° East at any time.
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Schedule 1 2015 Maria Island Closure
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Schedule2{ SAYSNDR& | 2NBES&K2S

Location: Area off southeastern Australia

Reason: Protect pink ling stocks

Prohibited:  All methods unlesthe holder is already subjeab & condition to retain no more
than 25 per cent of their total pink lingsenypterus blacodgsgjuota (caught or
uncaught) in waters east of Longitude 147° East at any time.
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Schedule 2 2015 Seil H hoe Closure
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Schedule 8 Everard Horseshoe

Location: Area off southeasteriustralia

Reason: Protect pink ling stocks

Prohibited:  All methods unlesthe holder is already subject to a condition to retain no more
than 25 per cent of their total pink lingsénypterus blacodgsjuota (caught or
uncaught) in waters east of Longite 147° East at any time.

Closures legislated under tf8outhern and Eastern Scalefish and Shark Fishery
Statutory Fishing Right Conditions.

For exact coordinates of area closures refer to the relevant sections of the SESSF SFR
conditions, as refererad by the map title.

Closure Date implemented
Special provision for snapper trip limit, 200 kg Decl0
Eastern Orange roughy Management Area (ORMA) Junl6

Ecological Risk Assessment for the Effects of Fighihg6








http://www.environment.gov.au/topics/marine/marine-reserves
http://dpipwe.tas.gov.au/






















