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Executive summary

This assessment of the ecological impacts ofHeardlslandand McDonald Islands Demersal

Longline Fisherfor the fishing seasorn&010/11-2014/15was undertaken usmthe ERAEF method
GSNEAZ2Y ddPHd 9w! 9C adlFyRa F2NJ a902ft 23420t wAia
developed jointly by CSIRO Marine and Atmospheric Research, and the Australian Fisheries
Management Authority. ERAEF provides a hierarchical framefer a comprehensive

assessment of the ecological risks arising from fishing, with impacts assessed against five

ecological componentstarget species; byroduct and bycatch species; threatened, endangered

and protected (TEP) species; habitats; awbl(ogical) communities.

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

may be identified at any level in the analysis.

Application of the ERAEF methods to a fishery can be thought of as a set of screening or
prioritization steps that work towards a full quantitative ecological risk assessment. At the start of
the proces, all components are assumed to be at high risk. Each step, or Level, potentially screens
out issues that are of low concern. The Scoping stage screens out activities that do not occur in the
fishery. Level 1 screens out activities that are judged to hawempact, and potentially screens

out whole ecological components as well. Level 2 is a screening or prioritization process for
individual species, habitats and communities at risk from direct impacts of fishing. The Level 2
methods do not provide absaile measures of risk. Instead they combine information on

productivity and exposure to fishing to assess potentialqigie term used at Level 2 is risk.

Because of the precautionary approach to uncertainty, there will be more false positives than false
negatives at Level 2, and the list of high risk species or habitats should not be interpreted as all
being at high risk from fishing. Level 2 is a screening process to identify species or habitats that
require further investigation. Some of these may requanly 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 Level 3 methods,
which do assess absolute levefsigk.

This assessment of thdeardislandand McDonald Islands Demersal Longline Fisimetydes the
following:

1 Scoping
1 Level 1 results for all components
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Fishery Description
Gear:

Area:

Depth range:

Fleet size:

Effort:

Landings:

Demersal longline (autoline)

HeardlIslandand McDonaldslands Fishery

av. depth~1200m,50052000 m
2-6 vessels

4-16 million hooks

1381t in 2010/134020tin 2014/15

Bycatch rate: 6-13%

Target species:

Management:
species/groups

Observer program:

Role in Common name,

fishery scientific name

Patagonian toothfish

Stock status (ABARBS

Year las
assesse

Quota management system for 1 species/stocks and catch limits on 6 bycatch

Observer program operating since beginning of fishery in 1997

Data included and/or Sourc

Key Patagonian toothfish Not subject to overfishing 2015 RSTS 2014/12009-2014 fishery
commercial |Dissostichugleginoides Not overfished data. CCAMLR 2015b
Bycatch Unicorn icefisfChannichthys 2015 RSTR013/14
rhinoceratus WGFSAL15/50
Grey rockcod.epidonotothen 1998 ISCCAMLRXVII, Annex 5, 4.204 |
squamifrons 4.206.
2015 Maschette (2015)
Maschetteet al. 2015
Skates and rays 1997 SCCAMLRXVI, 5.119 to 5.122
2014 1997 (2003 for longlinel014:
Nowera et al. 2017
Macrourus caméand 2015 RSTR013/14
M. whitsoni WGFSAL5/50 and 15/63
M. halotrachysand M. carinatug 2003 ICCAMLR 20852015b

IPatterson and Skirtun (2015)N.B.Assessment for skates and rays has begtatedrecently 2017

Ecological Units Assessed

COMPONENT

UNITS ASSESSERQM

UNITS ASSESSERA0S

Key commerciadpecies - 1
By-product/ bycatch species 1/88 17/ 1
Protectedspecies 37 84
Habitats 2 pelagic -

Communities

7 benthid3 pelagic

6 benthid3 pelagic
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Level 1 Results

The key commercial component for the direct impact of fishing was not assessed because the
Patagonian toothfish has an biennial stock assessment, equivalent of a level 3 assessment
(quantitative stock assessment)(Table 1.2). Other hazards of this component were assessed but all
were low risk.

Benthic habitats for this fishery were also not assessed because a comprehensive habitat
assessment was conducted recently (Welsford et al. 2014). However, hazards impacting two
pelgaic habitats were assessed (Table 1.3 ) but all were low risk.

Risk scores ranged from 1 - 3 across all 32 hazards (fishing activities) considered for the five
ecological components assessed. Most hazards were eliminated at Level 1 (risk scores 1 or 2). One
hazard had risk scores of >3:

Fishing (direct impact with capture on community component)

No external hazards had risk scores of >3 for any of the five components.

ECOLOGICAL COMPONENT 2016 2006
Key/secondary commercial species Level 1 Level 2
Byproduct and bycatch Level 1 Level 2
Protectedspecies Level 1 Level 1
Habitats Level ¥

Communities Level2* Level 2

“Partial assessmergelagic onlyBenthic assessment by Welsfagtlal. 2014.- No habitat assessments were
conducted in 2006

*triggered but due to lack of methodology availalile2006 and ecosystem modelling projects underway in 2016 this
component was not assessed at L2 in the ERA process.

Four of the five ecological components were eliminated at Level 1 (Table ES1.3). The rate of
byproduct/bycatch has been low in this fishery and the catches of these species were generally 10-
50% of the catch limit. For protected species, stringent seabird bycatch mitigation measures are
employed by the fishery when setting and hauling gear have resulted in very low mortality rates of
seabirds. The worst case scenario considered was the impact of capture fishing on the giant
petrels and black-browed albatross. These species are all listed as endangered, and the Black
browed albatross has the smallest population of all seabirds found within the HIMI region. No
Black- browed albatross were caught. Five giant petrels were caught but it was not considered that
this level of mortality would adversely affect either of these two species. The Southern Elephant
Seals were also considered because 13 were captured in longlining operations. It is listed as
Vulnerbale despite the population at Heard Island is >200,000 and considered to be stable but the
species is unable to be de-listed due to lack of data.

Ecological Risk Assessment for Effects of Fishing | ix



The component assessed at risk (from direct impact of capture) was community, as a result of lack
of knowledge of the broader ecosystem consequences of removal of toothfish, particularly the
larger-sized fish. However, an ensemble of ecosystem models e.g. size-based models, SEAPODYM,
EwE and Atlantis, for the Kerguelen Axis which includes the HIMI region, are currently being
developed and will enable exploration and assessment of the broader ecosystem effects of fishing
in the near future. Also, CCAMLR decision rules that apply to the HIMI Fishery pertaining to
sustainable catch levels take into account predator-prey relationships and associated trophic
requirements.

Summary

Compared to the previous assessment, the fishing effort in the longline fishery has increased and
is now the major method for capture of Patagonian toothfish. Nevertheless, the assessment of the
fishery remains similar or better than the previous assessment. More research and improved
methodology has provided better stock assessments of both the key commercial species as well as
the minor species although a high variability in the latter contribute to uncertainty (see Table
ES1.1). Ongoing stringent mitigation measures to reduce incidental bycatch of birds have also
resulted in maintaining low mortality rates. However, elephant seals were more frequently killed
in the fishery but not at a rate that would impact its population. However it was recommended by
the Threatened Species Committee that the population be more closely monitored. The rate of
removal of non-target species is very low and unlikely to impact the communities. The removal of
Patagonian toothfish from communities has been considered in the precautionary TAC setting
process which accounts for uncertainties around the removal of target species . The reduction in
catch of skates and rays to less than 25% of that in the previous assessment is significant, resulting
in a downgrading of the consequence score for byproduct/bycatch species. However, continuation
of the very recent increase in effort in this fishery may impact the skates in future and should be
flagged for future monitoring.

Compared to the previous assessment, the risk for translocation of species (via bait) was also
reduced. The risks associated with frozen bait are assessed by AQIS, and bait bought in Australia is
licenced. Although much of the bait is actually bought outside Australia, the consequence was
downgraded in the absence of any evidence to suggest there had been adverse consequences on
the species, or more broadly on the communities, from introduced pathogens since the beginning
of the longline fishery in 2003.

Compared to the previous assessment, the threat of impact from IUU fishing has been significantly
reduced with no reports of IUU activity in the HIMI or adjacent French Division 58.5.1 during the
assessment period.

Managing identified risks

Using the results of the ecological risk assessment, the next steps are usually to consider and
implement appropriate management responses to address these risks. To ensure a consistent
process for responding to the ERA outcomes, AFMA has developed an Ecological Risk Management
(ERM) framewaork.
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For the HIMI fishery, the current research and development of ecosystem models for the
Kerguelen Axis, which includes the HIMI region, we assume will address concerns about the
broader ecosystem effects of fishing relevant to the risk identified to the community component.

These results have been presented and discussed with stakeholders, an important step in the
ERAEF process.
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1 Overview

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

1.1.1 The Hierarchical Approach

The Ecological Risk Assessment for the Effects of Fishing (ERAEF) framework involves a
hierarchical approach that moves from a comprehensive but largely qualitative
analysis of risk at Level 1, through a more focused and semi-quantitative approach at
Level 2, to a highly focused and fully quantitative “model-based” approach at Level 3
(Figure 1.1). This approach is efficient because many potential risks are screened out at
Level 1, so that the more intensive and quantitative analyses at Level 2 (and ultimately
at Level 3) are limited to a subset of the higher risk activities associated with fishing. It
also leads to rapid identification of high-risk activities, which in turn can lead to
immediate remedial action (risk management response). The ERAEF approach 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 Assessment for Effects of Fishing | 1



SCOPING
Establish scope and context
Identify and document objectives
Hazard identification

LEVEL1-SICA
(Scae Intensity Consequence Analysis) -

Lowy/Medium
PRE-EXISTING Ride - -
QUANTITATIVE

ASSESSMENT

RISK
MANAGEMENT

RESPONSE

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

——
[ =

Figurel.l. Structure of the 3 level hierarchical ERAEF methodology. fISéale Intensity
Consequence Analysis; Pg§&Rroductivity Susceptibility Analysis; SAEBustainability Assessment for
Fishing Effects; RRAResidual Risk Analysis. §Iier 1.eSAFE may be used for species classified as
high risk by bSAFE.

Low/Medium
Risk

Conceptual Model

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 1-3). For the ERAEF approach, five general ecological
component are evaluated, corresponding to five areas of focus in evaluating impacts of
fishing for strategic assessment under EPBC legislation. The five revised components
are:
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— Key commercial species and secondary commercial species
— Byproduct and bycatch species

— Protected® species (formerly referred to as threatened, endangered and
protected? species or TEPs)

— Habitats

— Ecological comunities

This conceptual model (Figure 1.2) progresses from fishery characteristics of the
fishery or sub-fishery, — fishing activities associated with fishing and external
activities, which may impact the five ecological components (target, byproduct and
bycatch species, protected species, habitats, and communities); — effects of fishing
and external activities which are the direct impacts of fishing and external activities; —
natural processes and resources that are affected by the impacts of fishing and
external activities; — sub-components which are affected by impacts to natural
processes and resources; — components, which are affected by impacts to the sub-
components. Impacts to the sub-components and components in turn affect
achievement of management objectives.

1 The term “protected species” refers to species listed under [Part 13] of the EPBC Act (1999) and replaces the term “Threatened,
endangered and protected species (TEPs)” commonly used in past Commonwealth (including AFMA) documents.

2 Note “protected” (with small “p”) refers to all species covered by the EPBC Act (1999) while “Protected” (capital P) refers only to
those protected species that are threatened (vulnerable, endangered or critically endangered).
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Components Key and secondary commercial, Byproduct & bycatch, Protected, Habitats, Communities Scoping
Step 2:
Identification
of core and
operational
objectives

Sub-components

Natural
Processes &
Resources

¥ \ Risk
‘ Positive ‘ ‘ Negative ‘ Pathway evaluation:
impact impact
| L Levels 1-3

Direct impact
of fishing
activity

Scoping
Fishing External g

activities activities Identification

Scoping
Step 1:
Key aspects
of fishery

Fishery |

characteristics Fishery/sub-fishery |

Figurel.2. Generic conceptual model used in ERAEF.

The external activities that may impact the fishery objectives are also identified at the
Scoping stage and evaluated at Level 1. This provides information on the additional
impacts on the 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 level takes into account current management strategies
and arrangements. A crucial process in the risk assessment framework is to document
the rationale behind assessments and decisions at each step in the analysis. The
decision to proceed to subsequent levels depends on

— Estimated risk at the previous level

— Availability of data to proceed to the next level

— Management response (e.g. if the risk is high but immediate changes to
management regulations or fishing practices will reduce the risk, then analysis
at the next level may be unnecessary).

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
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contribution by providing expert judgment, fishery-specific 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 first instance, scoping is based on review of existing documents and information,
with much of it collected and completed to a draft stage prior to full stakeholder
involvement. This provides all the stakeholders with information on the relevant
background issues. Three key outputs are required from the scoping, each requiring
stakeholder input.

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

Selection of objectives (Section 2.2.3; Scoping Document S3). The primary objective to
be pursued for species assessed under ERAF is that of ensuring populations are
maintained at biomass levels above which recruitment failure is likely, as stated in
Chapter 2 (AFMA (2016), ERM Guide). This is consistent with current legislation and
fisheries policies and represents a change from when the ERAEF was first developed
and there was less policy or legislation based guidance on sustainability objectives,
with stakeholders able to choose from a range of “sustainability” objectives (eg: tables
5A-C in Hobday et al. 2007).

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

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,
intensity, sub-component, unit of analysis, and credible scenario (consequence for a
sub-component) should be prepared by the draft fishery ERAF report author and
reviewed at an appropriate stakeholder meeting (e.g. Resource Assessment Group
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meeting). Due to the number of activities (up to 24) in each of five components
(resulting in up to 120 SICA elements), preparation before involving the full set of
stakeholders may allow time and attention to be focused on the uncertain or
controversial or high risk elements. Documenting the rationale for each SICA element
ahead of time for the straw-man 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 on a scale of 1 to 6 (negligible to extreme) using a “plausible
worst case” approach (see ERAEF Methods Document for details; Smith et al. 2007).
Level 1 analysis potentially result in the elimination of activities (hazards) and in some
cases whole components. Any SICA element that scores 2 or less is documented, but
not considered further for analysis or management response.

1.1.5 Level 2. PSA and SAFE (sepmntitative and quantitaive methods)

When the risk of an activity at Level 1 (SICA) on a species component is moderate or
higher and no planned management interventions that would remove this risk are
identified, an assessment is required at Level 2 (to determine if the risk is real and
provide further information on the risk). The tools used to assess risk at Level 2 allow
units (e.g. all individual species) within 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
the scoping 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 identified
at Level 13

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 semi-quantitative
or rapid simple quantitative 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 improvements are being developed for implementation in the
near future (see Chapter 4.13 of AFMA ERM Guide, AFMA (2016)).

3 Future iterations of the methodology will include PSAs modified to measure the risk due to other activities, such as gear loss.
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Level 2 was originally designed to rely on a single risk assessment methodology, the
Productivity-Susceptibility Analysis (PSA) (see Chapter 4.8.3 of AFMA ERM Guide,
AFMA (2016)), however a more quantitative method called the Sustainability
Assessment for Fishing Effects (SAFE) (see Chapter 4.8.4 of AFMA ERM Guide, AFMA
(2016)) was developed early in the implementation of the ERAEF and classed as a Level
2.5 or Level 3 tool.

Under the revised ERAEF:

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

— 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.

— 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.

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

For high risk species 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 up the ERAEF assessment hierarchy or taking direct management action)
are outlined in Chapter 5.5 of the AFMA ERM Guide (AFMA (2016).

It is also recognised that a number of additional tools, including some of the “data
poor” 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 able to more precisely
guantify uncertainty.

PSA (Productivitysusceptibility Analysis))

Details of the PSA method are described in the accompanying ERAEF Methods
Document and also summarised in Section 4.8.3 of the AFMA ERM Guide (AFMA 2016).
Stakeholders can provide input and suggestions on 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 resources (e.g. scientific experts) without initial
stakeholder involvement. Stakeholder input is required after preliminary attribute
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values are obtained. In particular, where information is missing, expert opinion can be
used to derive the most “reasonable” conservative estimate. For example, if species
attribute values for annual fecundity have been categorized as low, medium or high on
the set (<5, 5-500, >500), estimates for species with no data can still be made. Also,
estimated fecundity of a broadcast-spawning fish species with unknown fecundity is
still likely to be greater than the high fecundity category (>500). Susceptibility attribute
estimates, such as “fraction alive when landed”, can also be made based on input from
experts such as scientific observers. Feedback 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 decisions 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 semi-quantitative nature of a Level 2 PSA
assessment. For example, certain management arrangements which mitigate the risks
posed by a fishery, as well as additional information concerning levels of direct
mortality, may not be easily taken into account in assessments. To overcome this,
Residual risk analyses (RRA) are used to 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 species attributed a high risk rating (those likely to be
most at risk from fishing activities). It could in theory be used to also determine if
some species have been incorrectly classified as low risk.

Recently revised Residual risk guidelines have been developed (see below) 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 determination of residual
risk and it is expected they may not apply in a small number of cases. Care must also
be taken when applying them to ensure residual risk results are appropriate in a
practical sense. There are a number of conditions which underpin the residual risk
guidelines and should be understood before the guidelines are applied:

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. Any planned or proposed measures can be referred to in the assessment but
cannot be used to revise the risk score.

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

SAFE (Sustainability Assessment for Fishing Effects)
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