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OVERVIEW FROM THE DIRECTOR

GENERAL

The Status Reports of the Fisheries and Aquatic Resources of
Western Australia (SRFAR) provide the public with an
annual update on the state of the fish stocks and other aquatic
resources of Western Australia (WA) managed by the
Department of Fisheries (Department). These reports outline
the most recent assessments of the cumulative risk status for
each of the aquatic resources (assets) within WA’s six
Bioregions using an Ecosystem Based Fisheries Management
(EBFM) approach. This world leading approach details all
the fisheries and fishing-related activities within each of the
Bioregions which reports on the activities and processes
undertaken by the Department to manage the broader aquatic
environment, such as habitats, ecosystems and aquatic pests.

The SRFAR summarises the status of fisheries and aquatic
resources following the 2013-14 or 2014 seasons, the
Departmental activities undertaken during 2014/15 plus any
outcomes from preceding years. It documents recent changes
to management or policy settings, compliance and education
operations along with the assessments generated from the
ongoing monitoring of stock levels and ecosystem condition.
This document therefore provides a comprehensive reference
for the current status of all WA aquatic resources including
those of major importance to the commercial and recreational
fishing sectors, the aquaculture industry, the tourism
industry, and for those in the community interested in the
overall health of WAs aquatic environment.

WA is one of the only fisheries jurisdictions in the world to
fully implement such a comprehensive and practical EBFM
framework. This provides a comprehensive, risk based
framework for the overall management of aquatic resources
because it explicitly considers all ecological resources and
community values within a Bioregion to determine which of
these require direct management intervention. A key finding
from these current status reports is that the comprehensive
systems of management for fishing and aquaculture activities
in WA do not present an unacceptable risk to the marine,
estuarine and freshwater ecosystems underpinning them. The
overwhelming majority of aquatic ecological resources in
WA continue to be at acceptable levels of risk except where
they are being affected by adverse environmental conditions
or non-fishing related impacts.

Approximately 97% of commercial fisheries are now
targeting stocks where current management controls are
either maintaining or achieving an acceptable breeding stock
level from the effects of fishing. The issue identified in last
year’s report for the stock of Australian herring has resulted
in a rebuilding strategy being implemented which included
additional management actions for both the commercial and
recreational sectors. A further four fisheries in the Gascoyne
and the West Coast Bioregion were assessed as having
inadequate breeding stocks but as a result of the negative
impacts of environmental perturbations, not fishing. The
high mortality of adults and extremely poor recruitment
levels observed for scallops in Shark Bay and the Abrolhos
Islands region initiated during the marine heatwave of 2011
has continued with limited recovery so these fisheries
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remained closed during 2014. The stock of crabs in
Cockburn Sound is again showing signs of environmental
impacts on its growth and recruitment, as is the case for the
West Coast Beach Bait Fishery and the management
arrangements for these will be examined further this year.

The fishing methods that may affect the habitat (e.g.
trawling) are highly regulated with over 90% of WA
coastline unaffected from these types of activities. The
overwhelming majority of WA fisheries have also been
assessed as posing only negligible or minor risks to bycatch
species, listed species, habitats or the broader ecosystem.
The small number of fisheries identified as posing some risk
now has targeted research programs to reduce their
interactions (e.g. whale entanglements).

A summary of these status reports is included in the
Department’s Annual Report to Parliament, which includes
the Department’s non-financial (fishery) performance
indicators which is available through the Department’s
website (www.fish.wa.gov.au).

The comprehensive set of information used to generate the
bioregional and resource level status reports presented in this
document has provided the Department with the basis to
adopt a world leading methodology to implement the
Government’s third party certification initiative. All
commercial fisheries in WA have been pre-assessed against
the Marine Stewardship Council (MSC) certification criteria.
This is acknowledged worldwide as the gold standard for
fishery certification schemes and the government has recently
decided on the affiliated Aquaculture Stewardship Council
(ASC) to be the system to enable third party certification of
WAs aquaculture industries. WA’s rock lobster fishery was
the first in the world to gain certification back in 2000. Some
additional fisheries have now progressed through the full
MSC process and also gained certification (Exmouth Gulf
and Shark Bay trawl). A number of other fisheries are
currently undergoing this process including the first ever
MSC assessment of a combined commercial and recreational
fishery for Peel Harvey blue swimmer crabs. This exciting
MSC initiative is designed to help public confidence that
WA'’s fisheries and resources are being sustainably managed.

I would like to take this opportunity to express my
appreciation to all Departmental staff who contributed to this
important, annual performance review of WA’s aquatic
resources. In addition, many commercial and recreational
fishers, science collaborators and other stakeholders
throughout the State are to be commended for their positive
support for the Department’s monitoring and research
programs and management initiatives, without which such a
high level of sustainability would not be achieved.

il ae

HEATHER BRAYFORD
DIRECTOR GENERAL

October 2015


http://www.fish.wa.gov.au/

EDITOR'S INTRODUCTION

The Status Reports of the Fisheries and Aquatic Resources of
Western Australia 2014/15 uses the Ecosystem Based
Fisheries Management (EBFM) framework which is now the
basis for management of Western Australia’s aquatic
resources (Fletcher, et al., 2010', 20122), This is consistent
with the Department’s full implementation of a risk-based
approach to resource management. How this document fits
within this process is outlined in Editor’s Figure 1.

The introductory section for each Bioregion outlines the key
ecological resources (assets) and summarises their current
overall (cumulative) risk status. The assets that are examined
in each bioregion include each of the IMCRA® meso-scale
ecosystems plus the key habitats, captured species and listed
species categories. There is also a section for the external
drivers, such as climate change, coastal development and
introduced pests/diseases, which may affect the Department’s
ability to effectively manage WA’s aquatic resources. Given
the increased activities and regional level assessments that
are occurring as part of the Marine Stewardship Council
(MSC) initiative, these sections are being progressively
expanded.

Within each Bioregion, the set of individual fishery reports
are resource-based rather than activity (sector) based. The
different fisheries accessing the same category of ecological
assets (resources) are covered in a single report (e.g. West
Coast Nearshore and Estuarine Finfish) which contains
descriptions of all the commercial and recreational activities.
Taking this Bioregional approach to the management of
ecological assets ensures that the aggregate catch harvested
from each stock is identified to enable their cumulative effect
to be assessed. This approach is also consistent with the
Department’s IFM initiative and the proposed new Act. The
structure of the reports should enable readers to more easily
assess the interrelationships between fisheries and how the
catch is shared among sectors.

The long-standing involvement by our commercial,
recreational and aquaculture stakeholders in specific research
projects and monitoring programs is recognised. This
includes the provision of logbook data, voluntary
participation in recreational fishing surveys, provision of
biological samples, access to vessels and information which
are essential to the generation of many of the status reports
presented in this document. The input from other science
groups located within WA plus those from other parts of
Australia and internationally is also acknowledged.

While the Status Reports of the Fisheries and Aquatic
Resources of Western Australia 2014/15 provides the general
public, interested fishers and other stakeholders with a ready

1 W.J. Fletcher, J. Shaw, S.J. Metcalf & D.J. Gaughan (2010) An Ecosystem Based
Fisheries Management framework: the efficient, regional-level planning tool for
management agencies. Marine Policy 34 (2010) 1226-1238

2 Fletcher, W.J., Gaughan, D.J., Metcalfe, S.J., Shaw, J. (2012) Using a regional level,
risk-based framework to cost effectively implement Ecosystem Based Fisheries
Management (EBFM). In: Kruse, G.H., Browman, H.l., Cochrane, K.L., Evans, D.,
Jamieson, G.S., Livingston, P.A., Woodby, D., Zhang, C.I. (eds) Global Progress on
Ecosystem-Based Fisheries Management. pp. 129-146. Alaska Sea Grant College
Program. doi: 10.4027/gpebfm.2012.07

3 Commonwealth of Australia (2006) A guide to the Integrated Marine and Coastal
Regionalisation of Australia - version 4.0 June 2006 (IMCRA v4.0).
http://www.environment.gov.au/coasts/mbp/publications/imcra/pubs/imcrad.pd
f

reference source, it also meets the reporting requirements of
the Department, including the need to annually report on the
‘state of fisheries managed under’ the FRMA* to the Western
Australian Parliament and to the Commonwealth
Government, on the performance of fisheries that are relevant
under their EPBC Act. In addition, with the government
initiative to have all WA commercial fisheries undergo pre-
assessment for MSC certification this has resulted in some
slight changes in the terminology that may be used within
some sections of these reports in order to match that used in
the MSC assessment criteria and also that presented in the
Status of Key Australian Fish Stocks reports’.

The report is directly accessible on the Department’s website
(www.fish.wa.gov.au), where users are encouraged to
download relevant sections for personal use. If quoting from
the document, please give appropriate acknowledgment using
the citation format provided at the front of the report.

Finally, I would like to thank all of my Departmental
colleagues across all Divisions who have assisted in the
production of this volume and its many status reports. Thanks
are once again due to Ms Karen Santoro who has managed
both the coordination and publication processes to enable the
production of this important report.

DR RICK FLETCHER
EXECUTIVE DIRECTOR RESEARCH

October 2015

4 Section 263 of the FRMA.

5 Flood et al. (2014) Status of Key Australian Fish Stocks. Fisheries Research &
Development Corporation, Canberra
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EDITOR’S FIGURE 1

An outline showing how the SRFAR fits within the risk based annual planning cycle now used for determining Departmental
priorities and activities.
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HOW TO USE THIS VOLUME

To obtain full benefit from the information provided in this
edition of the Status Reports of Fisheries and Aquatic
Resources of Western Australia, the following outlines the
various terms and headings used in the text, the fishery status
overview table (which also appears in the Department of
Fisheries Annual Report 2014/15 to Parliament) and the
ecological resource level reports.

The terms and headings are a combination of the reporting
structures first outlined in the National Ecologically
Sustainable Development (ESD) reporting structure (Fletcher
et al. 2002)", plus the Ecosystem Based Fisheries
Management (EBFM) framework (Fletcher et al. 2010,
2012)* and the Resource Assessment Framework (DoF,
2011)°. The terminology used in reports has now been
updated to be consistent with the MSC criteria, and where
possible, that used within the Status of Key Australian Fish
Stocks reports®.

In addition to the explanations provided below, acronyms are
expanded at their first occurrence in a section of the text. It
also needs to be noted that references are only presented as
footnotes once within each report.

Bioregions

With the adoption of the EBFM approach, a fully bioregional
structure is used for these reports whereby a ‘Bioregion’
refers to a region defined by common oceanographic
characteristics in its marine environment or by
climate/rainfall characteristics in its inland river systems.

The marine bioregional boundaries used here are consistent
with “A guide to The Integrated Marine and Coastal
Regionalisation of Australia” - version 4.0 June 2006
(IMCRA v4.0)* except for the inclusion of the Gascoyne
Coast as a separate Bioregion. This reflects its nature as the
transition zone between tropical and temperate waters.

The precise boundaries of the Bioregions reflect functional
geographic separations and data recording systems. Each
individual Bioregion has been provided with a general
introduction outlining the main features of its aquatic
environment plus the major commercial and recreational
fisheries and aquaculture industries that operate in the area.
This section also outlines the current cumulative risk status of
each of the high level, ecological resources/assets located
within each Bioregion (see below).

1 Fletcher, W.J., Chesson, J., Fisher, M., Sainsbury, K.J., Hundloe, T., Smith, A.D.M. and
Whitworth, B. 2002. National ESD reporting framework for Australian fisheries:
The ‘how to’ guide for wild capture fisheries. FRDC project 2000/145, Fisheries
Research and Development Corporation, Canberra.

2 Fletcher, W.J., Shaw, J., Metcalf, S.J. & D.J. Gaughan (2010) An Ecosystem Based
Fisheries Management framework: the efficient, regional-level planning tool for
management agencies. Marine Policy 34 (2010) 1226-1238

Fletcher, W.J., Gaughan, D.J., Metcalf, S.J., Shaw, J. 2012. Using a regional level, risk-
based framework to cost effectively implement Ecosystem Based Fisheries
Management (EBFM). In: Kruse et al. (eds) Global Progress on Ecosystem-Based
Fisheries Management. pp. 129-146. Alaska Sea Grant College Program. doi:
10.4027/gpebfm.2012.07

3 Department of Fisheries (2011) Resource Assessment Framework for Finfish
Resources in Western Australia. Fisheries Occasional Publication. No. 85

4 Flood et al. (2012) Status of Key Australian Fish Stocks. Fisheries Research &
Development Corporation, Canberra, 420 pp.

Shttp://www.environment.gov.au/coasts/mbp/publications/imcra/pubs/imcrad.pdf

Assessment of Regional Level
Ecological Resources (Assets) in
each Bioregion

The high level set of ecological resources/assets that are to be
managed under the FRMA for each bioregion have been
identified (see Introduction Figure 1). The ecological
resources/assets in each Bioregion include the ecosystems
and their constituent habitats, captured species and listed
species. A step-wise, risk-based approach is used to integrate
the individual issues identified and information gathered into
a form that can be used by the Department. Implementing
EBFM only requires the consideration of each of these
elements to determine which (if any) requires direct
management to achieve acceptable performance. Full details
of how the EBFM process is undertaken are presented in
Fletcher ef al. (2012) with a summary description outlined
below.

Ecosystems: Within each Bioregion, one or more meso-
scale ecosystems, as defined by the IMCRA process, were
identified with some of these further divided into estuarine
and marine ecosystems where relevant (Introduction Figure
2).

Habitats: The habitat assets in each Bioregion were divided
into estuarine and marine categories and again where
necessary the latter category was further divided into
nearshore and offshore components.

Captured Fish: The captured fish were subdivided into
finfish, crustaceans and molluscs with each of these further
divided into estuarine/embayments, nearshore, inshore and
offshore demersal and pelagic (finfish only) suites (see also
DoF, 2011).

Listed species: This category, which includes Endangered,
Threatened and Protected Species (ETPS) under State or
Commonwealth Acts, was subdivided into listed ‘fish’ (e.g.
White Sharks, Corals) and listed ‘non-fish’ (e.g. mammals) as
defined in the FRMA.

Risk Assessment Status

The risks associated with each individual ecological asset are
examined separately using formal qualitative risk assessment
(Consequence x Likelihood) or more-simple problem
assessment processes, as detailed in Fletcher (2015)°. This
enables the analysis of risk (using a five year time horizon)
for objectives related to captured species, habitat and
community structure/ecosystem sustainability, plus social and
economic outcomes to be completed in a practical and
consistent manner. The implications for the likely level of
reporting and management responses that are required for
each of the different risk categories are outlined below.

The accepted international definition of risk is “the
uncertainty associated with achieving objectives” (ISO,

6 Fletcher, W.J. (2015). Review and refinement of an existing qualitative risk
assessment method for application within an ecosystem-based management
framework. ICES Journal of Marine Research 72:1043-1056
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2009"), therefore any uncertainties from a lack of specific
data are explicitly incorporated into the assessment enabling
the calculation of risk to be completed with whatever data are
available. All risk scoring considers both current level of
management activities and controls already in place or
planned.

The Department’s primary objective is to manage the

HOW TO USE THIS VOLUME

sustainability of the community’s ecological assets from
which economic or social outcomes are generated. Therefore
the various ecological, social and economic risks and values
associated with each of these ecological assets are integrated
using a multi-criteria analysis into approximately 80

Departmental-level priorities distributed across the six

Bioregions.

Likely Reporting

Risk Categor Description Likely Management Response
gory p Requirements y g P

Negligible Not an issue Minimal Nil

Acceptable; no specific control L ) .
Low P P Justification required None specific

measures needed

Acceptable; with current risk control .

) Specific management and/or
Moderate measures in place (no new management  Full performance report o )
) monitoring required

required)

Not desirable; continue strong
High management actions OR new and/or Full Performance Report - Increases to management

further risk control measures to be regular monitoring activities needed

introduced in near future
Significant Unacceptable; major changes required Recovery strategy and Increases to management

to management in immediate future

detailed monitoring

activities needed urgently

Recreational Fishing Estimates

To cost effectively monitor recreational fisheries in WA the
Department of Fisheries has developed an integrated survey
design to provide a robust approach for obtaining annual
estimates of recreational catch by boat-based fishers at both
the statewide and bioregional levels. These surveys utilise
the Recreational Fishing from Boat Licence (RFBL) as the
basis for sampling to provide estimates of catch and effort.
The set of surveys provide sufficient information to validate
the estimates by enabling comparisons across the various
methods.

The integrated surveys include three complementary
components: (i) off-site phone surveys encompassing an
initial Screening Survey, a 12-month Phone-Diary Survey,
followed by post-enumeration surveys; (ii) on-site boat-ramp
surveys (including a statewide Biological Survey and a Perth
metropolitan Validation Survey); and (iii) remote Camera
Surveys. The most recent (second) survey was undertaken
from 1 May 2013 to 30 April 2014.

Estimates of the recreational catch and effort range at
statewide and bioregional levels from the second survey
presented in Ryan et al. (2015°) provide the data for the catch
and effort by the recreational sector throughout this report.

The statewide survey of boat-based recreational fishing will
be repeated every second year and the next (third) series of
surveys were begun in mid-2015. Methods to cost effectively

1 1S0 (2009) Risk Management -Principles and guidelines.

monitor shore based recreational fishing are currently under

development.

Harvest Strategy

A Harvest Strategy Policy for the aquatic resources of WA
has now been completed (DoF, 2015°). Each harvest strategy
establishes the clear and specifically articulated reference
levels and the associated set of management actions designed
to achieve each of the agreed objectives both for the resource
and all relevant fishery sectors.

To ensure a holistic and integrated approach, the Harvest
Strategy Policy for WA not only covers target species
abundance, it incorporates social and economic
considerations including sectoral allocations plus the
management of unacceptable risks to other ecological

resources.

Breeding Stock Status

The assessments of breeding stock for captured species are
undertaken using a number of techniques (see below) to
determine if the stock is considered to be at an adequate level
or not. The stock status levels are defined as:

Adequate: reflects levels and structure of parental biomass

for a stock where annual variability in recruitment of new
individuals (recruits) to the stock is considered to be mostly a

2 Ryan, K.L., Hall, N.G., Lai, E.K., Smallwood, C.B., Taylor, S.M., Wise, B.S. 2015. State-wide survey of boat-based recreational fishing in Western Australia 2013/14. Fisheries Research Report

No. 268, Department of Fisheries, Western Australia. 208pp.

3 DoF (2015) Harvest strategy policy and operational guidelines for the aquatic resources of Western Australia. Department of Fisheries, Western Australia Fisheries Management Paper No.

271, 44pp
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function of environmental effects on recruit survival, not the
level of the egg production.

Recovering: reflects situations where the egg production has
previously been depleted to unacceptable levels by fishing or
some other event (e.g. marine heatwave) but is now
considered to be recovering at an acceptable rate due to the
implementation of effective management actions and/or
natural processes.

Inadequate: The indicator(s) reflects that the stock status is
(are) below the threshold or limit level(s) and a recovery plan
has not yet been implemented or the management actions are
not yet confirmed as operating effectively to reasonably
assume that they are generating a sufficient rate of recovery.
This outcome includes situations where excessive fishing
pressure (catch), or in combination with some external event
has led to the breeding stock biomass falling to levels where
there is now a high risk of future recruitment levels being
measurably reduced. This is equivalent to MSC’s point of
recruitment impairment.

Environmentally Limited: This indicates situations where
the stock is at unacceptable levels due primarily to
environmentally driven impacts (e.g. marine heat wave
impacts), not from fishing activities.

Retained Species (Stock Assessment
Methodologies: Weight of Evidence,
Risk-based Approach)

Each of the stock assessment reports now clearly identifies
what type of assessment method(s) have been used to
determine the status of stocks. The specific methods used for
monitoring and assessment vary among resources and
indicator species which is affected by many factors including
the level of ecological risk, the biology and the population
dynamics of the relevant species; the type, size and value of
the fishery exploiting the species; data availability and
historical level of monitoring. The methods therefore vary
from the relatively simple analysis of catch levels and catch
rates, through to more sophisticated analyses that involve
sampling of the catch (fishing mortality), direct surveys up to
highly complex age and/or size structured simulation models.
These are categorised into five levels

Level 1 Catch data and biological/fishing
vulnerabilty

Level 2 Level 1 plus fishery-dependent effort

Level 3 Levels 1 and/or 2 plus fishery-dependent

biological sampling of landed catch (e.g.
average size; fishing mortality, etc.
estimated from representative samples)

Level 4 Levels 1, 2 or 3 plus fishery-independent
surveys of relative abundance,
exploitation rate, recruitment; or
standardised fishery-dependent relative
abundance data

Level 5 Levels 1 to 3 and/or 4 plus outputs from
integrated simulation, stock assessment
model.

While there are five different categories of quantitative
analysis methodologies, all stock assessments undertaken by
the Department now take a Weight of Evidence, Risk-based
approach (Fletcher, 2015). This requires specifically
considering each available line of evidence both individually
and collectively to generate the most appropriate overall
assessment conclusion. The lines of evidence include the
outputs that are generated from each available quantitative
method, plus any qualitative lines of evidence such as
biological and fishery information that describe the
productivity and vulnerability of the species/stock and
information from fishers, stakeholders and other sources.
The strength of the WoE risk-based approach is that it
explicitly shows which lines of evidence are consistent or
inconsistent with a specific consequence level and therefore
where there are uncertainties which assist in determining the
overall risk level (see also Fletcher, 2015).

Non-retained species

This refers to any species caught during a fishing operation
none of which are retained by the fishing operation. This
covers the potential impact on unwanted ‘bycatch’ species
and any interaction with listed species, which includes
Endangered, Threatened and Protected (ETP) species. In
each case, an explanation is provided of the situation and the
level of risk to the stock from fishing operations. This
section does not include release of target species for reasons
such as under size, over bag limits etc. these issues are
already covered in the assessments of retained species.

Ecosystem effects

This refers to the potential indirect impacts generated by
removing fish from the ecosystem (food chain effects), and
direct physical interactions of fishing gear with the sea floor.
Each fishery is considered in terms of its potential/relative
effects on the food chain and the habitat, and an outline of the
assessment of current ecological risk (‘negligible’, ‘low’,
‘medium’, ‘high’ or ‘significant’) is provided. More details
on the information used within these risk assessments will
generally be available in the EBFM reports for each
bioregion (e.g. Fletcher et al. 2011).

Economic Effects

We have categorised the different levels of Gross Value of
Product (GVP) for commercial fisheries into six levels to
measure their relative economic importance. This provides a
mechanism for reporting on all fisheries including those
where the small number of operators would not allow specific
values to be provided. It also covers situations where the
calculation method for GVP are currently under review and
specific values may not be available.
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Consequence Level Description
Level O nil

Level 1 < $1 million
Level 2 $1 - 5 million
Level 3 $5 -10 million
Level 4 $10 - 20 million
Level 5 > $20 million

Target catch (or effort) range
(Current fishing level)

To minimise interventions and provide greater certainty for
when management adjustments may be required, a target
catch or effort range has been determined for each of the
major commercial fisheries. This indicator provides an
assessment of the success of the Department’s management
plans and regulatory activities in keeping fish catches at
appropriate levels (including those in a recovery phase). This
identifies if the stock is being subjected to overfishing or not.

To calculate this range, as outlined in the harvest strategy
policy (DoF 2015)" a tolerance level establishes for each
fishery what range of deviations in annual catch or effort is
considered acceptable to meet stock based objectives and/or
to meet any sectoral allocations as developed by IFM
determinations. These annual tolerances take into account
natural variations in recruitment to the fished stock, which
can be expected under a fishing-effort-based management
plan to determine when a review and/or intervention is
required.

The catch or effort for each major fishery is assessed
annually and if the catch or effort remains inside the
acceptable range it is defined as having acceptable
performance. Where the annual catch or effort for a
fishery/sector falls outside of this range and the rise or fall
cannot be adequately explained (e.g. environmentally-
induced fluctuations in recruitment levels — like prawns, or
low market prices reduce desired catch levels — e.g.
Australian salmon), a management review or additional
research to assess the underlying cause is generally required.

Target catch range: For most of the commercial and
recreational fisheries in WA, the management plan seeks to
directly control the amount of fishing effort applied to stocks,
with the level of catch taken providing an indication of the
effectiveness of the plan. Where the plan is operating
effectively, the catch by the fishery should fall within the
projected acceptable range.

Target effort range: For quota-managed fisheries, the
measure of success for the management arrangements is
firstly that the majority of the Total Allowable Catch (TAC)
is achieved, but additionally, that it has been possible to take
this catch using an acceptable amount of fishing effort.

If an unusually large (or smaller) expenditure of effort is
needed to take the TAC, or the industry fails to achieve the
TAC by a significant margin (i.e. outside of tolerance levels),

1 Harvest Strategy Policy and Operational Guidelines for the Aquatic Resources of
Western Australia (2015) Fisheries management Paper No. 271. Department of
Fisheries, Western Australia. 44 pp.
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this may indicate that the abundance of the stock is
significantly lower (or larger) than anticipated. For these
reasons, an appropriate range of fishing effort to take the
TAC has also been incorporated for assessing the
performance of quota-managed fisheries.

External factors

This refers to known factors outside of the direct control of
the fishery legislation which impact on fish stocks or fishing.
An understanding of these factors, which are typically
environmental (cyclones, ocean currents, climate change) but
might also include, for example, market factors or coastal
development, is necessary to interpret changes in catch and/or
effort and therefore fully assess the performance of the
fishery.

Season reported

The individual fishery and aquaculture production figures
relate to the latest full year or season for which data are
available. Therefore, the statistics in this volume generally
refer either to the financial year 2013/14 or the calendar year
2014, whichever is more appropriate.

Similarly, the statistics on compliance and educational
activities are also for 2013/14, following the analysis of data
submitted by Fisheries and Marine Officers.

In contrast, the sections on departmental activities in the
areas of fishery management, new compliance activities and
research summaries are for the current year, and may include
information up to June 2015.

Performance measures

Many of the State’s significant fisheries have now undergone
assessment and achieved environmental certification for more
than a decade under the Commonwealth Government’s
Environment Protection and Biodiversity Conservation Act
1999 (EPBC Act). Consequently, this document reports
against specific performance measures required to meet any
EPBC Act requirements. Within the individual fishery status
reports, each of these performance measures is shown in a
highlighted box to assist the reader. The results are also
summarised in Appendix 4.

As fisheries move through the full MSC process some will
gain conditions to maintain certification. The status of these
conditions will therefore begin to be reported as this process
progresses.
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INTRODUCTION FIGURE 1

The basic EBFM component tree framework. Each of the Bioregions has their own tailored EBFM component tree in which
each of the ecological components have been subdivided into the set of ecological resources/assets relevant to that Bioregion.

INTRODUCTION FIGURE 2

Map of Western Australia showing the general boundaries of the Bioregions referred to throughout this document and the
meso-scale ecosystems based on IMCRA 4.0 boundaries.
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OVERVIEW OF THE STATUS OF KEY
ECOLOGICAL RESOURCES (ASSETS)

ECOSYSTEM STRUCTURE
AND BIODIVERSITY

Fisheries and Stocks

Annual stock assessments, including analyses of trends in
catch and fishing activity, are used each year to determine the
status of each of the State’s most significant fisheries and are
presented in detail in the rest of this document. This section
provides an overview of the outcomes of the Department’s
management systems by collectively examining the status of
all the commercial fisheries and commercially harvested fish
stocks in WA. The material presented in this section is based
on the analyses and text presented in the Key Performance
Indicators section of the Department of Fisheries Annual
Report to the Parliament 2014/15.

The proportion of fish stocks identified as being at
risk or vulnerable through exploitation

Annual stock assessments of the fisheries that are subject to
management are undertaken by the Department. These
assessments, together with trends in catch and fishing
activity, have been used to determine the sustainability status
of the State’s most significant commercial fisheries.
Performance is measured as the proportion of fisheries (for
which there is sufficient data) in which the breeding stocks of
each target or indicator species are being maintained at
sustainable levels given the fishing effort and normal
environmental conditions; or they are recovering from a
depleted state at an appropriate rate following management
intervention. The Department’s 2014/15 Budget Papers state
that the target for the proportion of fisheries with breeding
stocks at risk from fishing is less than 6%.

For the 2014/15 performance review, 38 fisheries have been
reviewed, which is the same as for 2013/14.

For the 38 fisheries reviewed, the breeding stock assessments
are available for the major species taken in 36 (95%) of these
fisheries. For the other two fisheries, insufficient data were
available on the target species to make a critical assessment.
In situations where unmonitored stocks are assessed as
having the potential to become overfished, they are given
priority for new research and/or management.

Within the group of 36 assessed fisheries, 29 were considered
to have adequate breeding stock levels and a further two
fisheries — the West Coast Demersal Scalefish Fishery
(WCDSF) and Shark Bay Crab Fishery — had breeding stocks
considered to be recovering at acceptable rates (86% of
fisheries). The WCDSF targets relatively long-lived species
so its recovery is expected to take a number of years to
complete. The management actions taken for the Shark Bay
Crab Fishery includes a conservative Total Allowable
Commercial Catch (TACC) being imposed since the
resumption of commercial fishing to enable the recovery of
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this stock from the impact of the heatwave event four years
ago.

Of the remaining 14% of fisheries, only the Australian
Herring Fishery has been assessed as having stock levels that
are not considered at sustainable levels, given usual fishing
effort and current environmental conditions. A further four
fisheries were also assessed as having inadequate breeding
stocks solely because of the negative impacts of
environmental influences, not as a result of fishing. The
increased mortality of adults and extremely poor recruitment
levels for scallops in Shark Bay and the Abrolhos Islands
region, which was initiated during the marine heatwave that
began in 2011, has continued with limited recovery in parts
of Shark Bay. Consequently, these scallop fisheries remained
closed during the reporting period. The stock of crabs in
Cockburn Sound is again showing signs of environmental
impact on its growth and recruitment, as is the case for the
West Coast Beach Bait Fishery. Therefore, while a total of
14% of fisheries have stock levels that are not considered
adequate, only the stocks in the herring fishery (or 3% of
those assessed) are considered inadequate mostly as a result
of exploitation. Revised management arrangements are
progressing to deal with this issue (Overview Figure 1).

The proportion of commercial fisheries where
acceptable catches (or effort levels) are achieved

This indicator provides an assessment of the success of the
Department’s management plans and regulatory activities in
keeping fish catches at appropriate levels (including those in
a recovery phase). This involves assessing the actual catch or
effort against a target catch or effort range that has been
determined for each of the major commercial fisheries by the
Department. The Department’s 2014/15 Budget Papers state
that the target is 95%.

For effort-managed fisheries in WA, each management plan
seeks to directly control the amount of fishing effort applied
to stocks, with the level of catch taken providing an
indication of the plan’s effectiveness. Where the plan is
operating effectively, the catch by the fishery should fall
within a projected range. The extent of this range reflects the
degree to which normal environmental variations affect the
recruitment of juveniles to the stock, which cannot be
‘controlled’ by the management plan. Additional
considerations include market conditions, fleet rationalisation
or other factors that may result in ongoing changes to the
amount of effort expended in a fishery, which will, in turn,
influence the appropriateness of acceptable catch ranges for
certain fisheries.

For quota-managed fisheries, the management arrangements’
success is determined by the majority of the Total Allowable
Commercial Catch (TACC) being achieved with the catch
taken using an acceptable amount of fishing effort. If
unusually large effort is needed to take the TACC, or the
industry fails to achieve the TACC by a significant margin,
this may indicate that the abundance of the stock is
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significantly lower than anticipated. For these reasons, an
appropriate range of fishing effort to take the TACC has also
been incorporated for assessing the performance of quota-
managed fisheries.

The major commercial fisheries that have target catch or
effort ranges account for most of the commercial value of
WA'’s landed catch. Comparisons between the actual catches
(or effort) with the target ranges have been undertaken for 29
of the 38 fisheries referred to in the ‘Stock status and catch
ranges for major commercial fisheries’ in Overview Table 1,
which is one more than used last year.

There are still a relatively high number of fisheries not
assessed. This is due to a combination of ongoing
environmental issues affecting stocks in some regions (see
previous page) and poor economic conditions for some
fisheries. These factors meant a number of fisheries were
either closed or did not have sufficient catch levels during
this reporting period.

Three fisheries (Cockburn Sound Crabs, Shark Bay Scallops,
Abrolhos Islands and Mid West (Scallops) Trawl), which
were all affected by unusual environmental conditions,
continue to have their recruitment impacted with the scallop
fisheries’ catches again set to zero (0) and with only very
limited fishing for Cockburn Sound crabs occurring. The
setting of zero or very limited catches in these fisheries
highlights the significant management interventions we have
made to recover and rebuild these stocks. These stocks are
being closely monitored by the Department to allow the
fisheries to re-open when stocks have rebuilt to the level to
support sustainable fishing.

Of the 29 fisheries where ‘target ranges’ were available and a
material level of fishing was undertaken in 2013/14, eleven
were catch-quota managed with 18 subject to effort control
management.

Ten of these 11 individually transferable quota (ITQ)
managed fisheries operated within their target effort/catch
ranges or were acceptably below the effort range (Roe’s
abalone, pearl oysters, purse seine fisheries). The South Coast
Greenlip/Brownlip Abalone Fishery had an effort level that
exceeded the acceptable level and a reduction in TACC is
planned in the 2015 season.

In the 18 effort-controlled fisheries, 10 were within, one was
acceptably above and six were acceptably below their target
catch ranges. The catch of snapper in the West Coast
Demersal Scalefish Fishery was unacceptably above the
range for this species in some management areas, although
the overall fishery catch was within the range. As a result,
management arrangements for this fishery have now been
adjusted. The West Coast Beach Bait Fishery catch was still
well below historical levels, prompting a review of its status.

In summary, 26 of the 29 commercial fisheries assessed
(89%) were considered to have met their performance
criteria, or were affected by factors outside the purview of the
management plan/arrangements (Overview figure 2), which
is close to the target level of 95%.

The proportion of recreational fisheries where
acceptable catches (or effort levels) are achieved

This indicator provides an assessment of the success of our
management plans and regulatory activities in keeping fish

catches by this sector at appropriate levels. This includes both
stock sustainability (including stocks in a recovery phase)
and our ability to meet Integrated Fisheries Management
(IFM) objectives. For shared fisheries (those that have a
material — or significant — commercial and recreational catch
level), IFM determines the appropriate catch allocations to
each sector with this process being progressively phased in
over the next ten years.

The Department is beginning to determine explicit target
catch or effort ranges for each of the major recreational
fisheries in conjunction with any IFM-based allocation
decisions. This is only the second time this indicator has been
measured and the Department’s 2014/15 Budget Papers state
that the target is 80%.

For the purposes of this indicator, 19 fisheries or stocks have
been identified as having a material recreational catch share.
Over time, the indicator may need to expand to include
reference to resources for which there are other material
sectoral shares (e.g. customary fishing). Of these 19, only
seven currently have explicit catch ranges developed and
another six have implicit ranges that can be used to assess
acceptability. Of these 13 stocks or fisheries, 11 had catch
levels that were within an acceptable catch range.

The continuing low levels of recreational catch for the West
Coast Abalone Fishery indicate there may be concerns for the
reef platform part of this stock following the marine
heatwave. In addition, the recreational catch of one demersal
scalefish species, in the northern section of the Gascoyne
Demersal Scalefish Fishery, may be too high and we are
therefore considering recommending management
adjustments.

Consequently, the percentage of recreational fisheries with
acceptable catch levels was 85%, which exceeds the target
level of 80%. This has improved from last year when the
percentage of recreational fisheries with acceptable catch
levels was 77%.

Benthic Habitat and Biodiversity
Monitoring

A range of monitoring tools is used to assess the condition of
ecosystems and associated biodiversity within the context of
Ecosystem Based Fisheries Management. Detailed
assessments of risk to the structure and benthic habitat of
specific ecosystems can be found within each bioregional risk
assessment of ecological assets. Across the marine
bioregions, risks to benthic habitat and ecosystem structure
and biodiversity have been generally assessed as ranging
from negligible to at most only moderate. The exceptions to
this are the estuarine ecosystems of the West Coast Bioregion
which are identified as being at significant risk due to
pressures from external (non-fishing) pressures largely
associated with deteriorating water quality.

Management

Based on the results of marine ecosystem monitoring coupled
to specifically identified management objectives, different
degrees of protection are afforded to areas consistent with
categories established by the International Union for the
Conservation of Nature
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(https://cmsdata.iucn.org/downloads/iucn_categoriesmpa_eng
.pdf) . These categories range from sustainably managed
multiple use categories (Category VI) to complete no take
areas where no extractive activity is permitted (Category I).
Spatial closures are identified following a risk based
assessment of ecological parameters within a defined
bioregion, and can involve total or partial closures to fishing
activity. Closures can be used alone, but are often used in
combination with other fisheries management tools to
achieve specific objectives.

Mechanisms in use for the protection of marine habitats in
Western Australian state waters include:

e Spatial closure to trawl-based fisheries under the Fish
Resources Management Act

e Establishment of Fish habitat Protection Areas (FHPAs)

e Closures to fishing under section 43 of the Fish
Resources Management Act 1994

e Establishment of marine parks through the Conservation
and Land Management Act 1984 (CALM Act) and the
Fish Resources Management Act 1994

e Marine protected areas off WA can also be created in
Commonwealth waters under the Environment Protection
and Biodiversity Conservation Act 1999 (EPBC).

A summary of the effective habitat protection afforded to
shelf waters off WA is detailed in Overview Table 2.

Listed species

In accordance with EBFM principles, risk-based assessment
of the impact of commercial and recreational fishing
activities on listed fish and non-fish species is undertaken.
Specific detail may again be found within each bioregional
risk assessment of ecological assets. Risks associated with
interactions with listed species were generally assessed as
being negligible to low with the exception of risks to
mammals (dolphins) resulting from the Pilbara trawl fishery.
Dolphin exclusion devices have reduced the incidence to
acceptable levels and further refinements to net design are in
progress. Risks associated with birds and mammals (sea
lions) in the South Coast Bioregion were also assessed as
moderate and appropriate management measures are being
undertaken to attempt to mitigate these risks. Most recently
the level of entanglements of whales in pot ropes has required
establishment of a steering group and initiation of research
projects for additional mitigation.

GENERAL ENVIRONMENTAL
IMPACTS

Introduced Pests and Diseases

The Department of Fisheries is the lead state government
agency responsible for the management of aquatic biosecurity
in Western Australia. Aquatic biosecurity threats include
disease outbreaks in wild and farmed fish and the
introduction of marine and freshwater pest species that are
not native to WA.

Introduced marine species are organisms that have moved, or
been moved from their natural environment to another area.

OVERVIEW

Many of these organisms remain inconspicuous and
innocuous causing no known adverse effects. However, some
can potentially threaten human health, economic values or the
environment, in which case they are then referred to as
marine pests. Introduced marine species are a global problem,
and second only to habitat change and loss in reducing global
biodiversity (Millennium Ecosystem Assessment, 2005)'.

The introduction of marine species into a new region can be
deliberate or accidental. Deliberate introductions may result
from aquaculture practices or releases from aquariums.
Accidental introductions are primarily due to shipping and
recreational craft moving from country to country and
between Australian jurisdictions, with the pests being
transported in ballast water, on ship hulls, or within a vessel’s
internal seawater pipes. Introduced marine species also arrive
naturally via marine debris and ocean currents.

In recognition of an increasing risk presented by aquatic
pests and diseases to WA associated with increasing
international travel, transport and trade, the Department has
developed the capacity for rapid detection and identification
of aquatic pests and diseases. Rapid detection of introduced
aquatic pests and diseases is important in preventing their
spread and establishment. This section provides an overview
of the Department’s activities with respect to marine pests
and diseases monitoring in the state in 2014/15. Further detail
is reported at the bioregional level and further information on
Departmental activity in this field may be found in the
appendix (Activities of the Fish Health Unit during 2014/15
and Activities of the Biosecurity Research Group 2014/15).

The Marine Biosecurity Research group has implemented a
system to monitor high risk ports around the state for the
presence of marine pests. As an ocean bound nation
Australia relies heavily on maritime transport, with over 95%
of our imports and exports carried by sea. The large ocean
going vessels that transport these goods represent one of the
largest vectors of introduced species, while recreational
vessels represent the major secondary vector that can spread
pests from ports and marinas around the coastline. For these
reasons our ports and marinas become high risk areas for the
introduction of a marine pest. The Commonwealth
Government, together with the states and territories have
developed a national system of policies and procedures to try
and reduce the risk of marine pests arriving in Australian
waters. Part of this system includes the monitoring of high
risk ports, which are those ports that receive large numbers of
vessels, high risk vessels (such as dredges) or are
geographically close to areas with known invasive marine
species. This section details the results of the monitoring
conducted in 2014/15 for detection of introduced marine
pests (Overview Table 3).

The Department provides the Federal Department of
Agriculture Forestry and Fisheries with a quarterly report on
nationally notifiable aquatic diseases detected in Western
Australia. This information is compiled with that of other
Australian jurisdictions and is provided quarterly to the
World Organisation for Animal Health (OIE). Summary data
is available at http://www.oie.int/

The Department coordinates the fish kill response program
within Western Australia. This program forms part of a

1 Millennium Ecosystem Assessment (2005) Ecosystems and human well-being:
Biodiversity synthesis. World Resources Institute, Washington DC. 86 pp.
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national program endorsed by Primary Industries Standing
Committee and Natural Resource Management Standing
Committee in December 2006. The number and cause of fish
kills is also a key indicator in the “State of the Environment

Report” (SOE) issued from time to time by the environmental

OVERVIEW TABLE 1

Stock Status, Catch & Effort Ranges for the Major Commercial Fisheries

protection authority (IW19 Number and location of
significant fishkills). The number of significant fishkills
investigated in Western Australia since the last SOE report is
shown in Overview Table 4.

NA - Not applicable, Q - Quota management, TAC - Total Allowable Catch, TACC - Total Allowable Commercial Catch

Fishery /
Resource

Stock assessment
method and level

Target catch
(and effort)
range in tonnes
(days)

Breeding
stock
assessment

Catch (tonnes),
Effort
(days/hours) and
Catch rate for
season
reportedi2
2013/14 or 2014

Catch (or effort or catch rate) level
acceptable and explanation if
needed

WEST COAST BIOREGION

Size-structured
West coast Population Model
rock lobster

(Level 5)

Adequate 5,859 (Q)

5943 (t)
2 368 006 potlifts
2.51 kg/potlift

Acceptable

A TACC of 5,859 t was set for the
2014 season. The total landings
were slightly greater than the TACC
due to a water loss adjustment.
Due to the conservative nature of
the TACC, egg production is at
record high levels.

Catch Rates & Direct

Roe’s
abalone

Survey

(Level 4)

87(Q)
(530 - 640
days)

Adequate

48.5

(328 days)

Acceptable

Catch was less than the quota in
Area 2 (62% caught), Area 5 (21%
caught), Area 6 (10% caught) due
to economic reasons (low value of
catch) and high cost of accessing
these areas. Area 8 fishery still
closed due to catastrophic
mortality by marine heat wave.

Catch Rates
Octopus
(Level 2)

Adequate 50 - 250

204

Acceptable

Fishery in development phase.
Target range to be reviewed
following completion of initial
assessments.

Abrolhos
Islands and
mid west
trawl (Level 4)

Rates

Direct Survey & Catch

95 - 1,830 (set
to O for this
year)

Environ.
Limited

NA

The fishery was not opened due to
annual survey indicating low
scallop abundance with a catch
prediction below the target level
for fishing. This has resulted from
continued effects of low
recruitment due to the extreme
environmental conditions of early
2011. The low recruitment has
resulted in a very low spawning
stock despite no fishing activity.
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Fishery /
Resource

Stock assessment
method and level

Breeding
stock
assessment

Target catch
(and effort)

range in tonnes

(days)

Catch (tonnes),
Effort
(days/hours) and
Catch rate for
season
reportedi2
2013/14 or 2014

Catch (or effort or catch rate) level
acceptable and explanation if
needed

WEST COAST BIOREGION (Continued)

Cockburn
Sound crab

Direct Survey

(Level 4)

Environ.
Limited

Under Revision

25

NA

Stock levels continued to decline
during the 2013/14 season with
females dominating the catch
earlier than usual in March and
April with catch rates around 0.5
kg/traplift. The 2013/14 egg
production index was below the
limit and the juvenile index for
2014 was also below the limit, so
the fishery was closed to
commercial and recreational
fishing in April and May,
respectively, 2014.

Estuarine
finfish (west
coast)

No Assessment

N/A

75 - 220
(Peel-Harvey
only)

130 (PH only)

Acceptable

Catches of west coast estuarine
finfish have been stable since
2000.

West coast
beach bait
and south
west beach
seine

Catch

(Level 1)

Environ.
Limited

60 - 275
(whitebait only)

12 (whitebait
only)

Not Acceptable

Annual whitebait catch fluctuates
in response to environmental
variations. Catch decline follows
recent years of exceptionally warm
ocean temperatures. Catch is
significantly below acceptable
range in 2013/14, following a
similarly low catch in 2012/13.
Management intervention may be
required.

West coast
purse seine

Catch

(Level 1)

Adequate

0 -3,000 (Q)

1,065 t (scaly
mackerel and
pilchard
combined)

Acceptable

Increase in catch due to increase
in effort, current levels are highest
reported since mid-2000s. Catch
reported here includes catches
from the managed fishery and the
northern and southern
developmental zones.

West coast
demersal
scalefish

Catch by sector

(Level 1)

Fishing Mortality (F)

(Level 3)

Recovering

<450
(Demersal
Suite)

395

Not Acceptable

The total catch of the demersal
suite by all commercial fisheries
was within acceptable levels.
TDGDLF catches of demersal
species were too high. WCDSIMF
catches of snapper in the Mid-
west and Kalbarri areas were too
high. Management action has
been taken.
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Fishery /
Resource

Stock assessment
method and level

Catch (tonnes),
Effort
(days/hours) and
Catch rate for
season
reportedi2
2013/14 or 2014

Target catch
(and effort)
range in tonnes
(days)

Breeding
stock
assessment

Catch (or effort or catch rate) level
acceptable and explanation if
needed

GASCOYNE COAST BIOREGION

Direct Survey/Catch
Shark Bay Rate
prawn

(Level 4)

Adequate 1,350-2,150 1907

Acceptable

Western king and brown tiger
prawn annual landings were both
within the target ranges.

Direct Survey/Catch
Exmouth rate
Gulf prawn

(Level 4)

Adequate 771-1,276 463

Acceptable

Brown tiger prawns were well
below the target catch range and
western king prawns slightly below
their target range. Endeavour
prawn landings were also below
the target catch range. The
adjusted effort for 2014 was very
low and was constrained to
maintain the spawning stock
within target levels.

Catch Rates and
Shark Bay Direct Survey
scallop

(Level 4)

1,250 - 3,000
(fishery closed 0
this year)

Environ.
Limited

NA

The fishery did not open due to
very low recruitment and stock
abundance due to continued
influence of the extreme
environmental conditions from
heat wave events. A recovery of
the stock in Denham Sound has
been observed while that in
northern Shark Bay is still below
the target levels despite no
retention of scallops between
2012 and 2014.

Catch Rates & Direct
Shark Bay Survey
Crabs

(Level 4)

371 (175 trap +
196 trawl)
147,421 traplifts
CPUE 1kg/traplift

Recovering 400 (Q)

Acceptable

Partial recovery of the stock during
2013 provided confidence to
resume commercial fishing with a
conservative TACC of 400

tonnes of which 93% was
achieved. Ongoing stock
monitoring surveys indicates
increasing levels of recruitment
and spawning biomass during
2014.

Catch Rates

Shark Bay (Level 2)

beach seine
and mesh

Fishing mortalit
net € y

(Level 3)

Adequate 235 - 335 212

Acceptable

Total catch remained below the
target range due to a further
reduction in effort (lowest on
record) and low catches of sea
mullet and tailor. Catches of
whiting and yellowfin bream were
above the 10-year average.
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OVERVIEW

Catch (tonnes),

Effort
Target catch
. Breeding g (days/hours) and  Catch (or effort or catch rate) level
Fishery / Stock assessment (and effort) .
stock ik Catch rate for acceptable and explanation if
Resource method and level range in tonnes
assessment season needed
(days)
reportedi2
2013/14 or 2014
GASCOYNE COAST BIOREGION (Continued)
140
(Q: crystal Acceptable
» Oy 140 crystal crab
West Coast Catch Rate crabs) s
(60 669 The effort is within the target effort
Deep sea Adequate (55 000 - ) . .
standardised range, with the standardised catch
crab (Level 2) 105 000 )
) potlifts) rate of legal crabs at one of the
standardised ] )
) highest levels in a decade.
potlifts
Acceptable
Gascoyne Spawning biomass is just below
Demersal Composite 277 (Q) 240 the target level; under current
Scalefish Assessment (364 days) levels of catch, biomass will
) Adequate (380 - 540
(Pink days) plus 30 exceed the target level by the start
snapper (Level 5) y recreational catch  of the 2016-17 season. Catch rate
only) remains well above the threshold
and maintained at highest levels
since 1990s.
NORTH COAST BIOREGION
Onslow Catch NA
rawn Adequate 60 - 180 Negligible
P (Level 1) Minimal fishing occurred in 2014.
Acceptable
Catch
Nickol Ba The total annual landings of
! y Adequate 90 - 300 211 val landings
prawn (Level 1) banana prawns were within the
target catch range and slightly
above the predicted range.
NA
Broome Catch
Adequate 55 - 260 0 ) —
prawn (Level 1) No commercial prawn fishing
occurred in this fishery for 2014.
Acceptable
Banana prawns were within the
Catch catch prediction and the target
Kimberl 230-350 t). End
\mberiey Adequate 240 - 500 287 range ( O 1). Endeavour
prawn (Level 1) prawns were within the range and
brown tiger prawns were slightly
below. Overall effort continues to
be lower than observed between
1990 and 2006.
Acceptable
Ki | h R
.|mber ey Catch Rates 33-45 The catch of barramundi is within
gillnet and Adequate (barramundi) 44 the target catch range and the
barramundi (Level 2) g g

catch rate is at the highest level
since 1990.
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OVERVIEW

Catch (tonnes),

Effort
Target catch
. Breeding g (days/hours) and  Catch (or effort or catch rate) level
Fishery / Stock assessment (and effort) .
stock ) Catch rate for acceptable and explanation if
Resource method and level range in tonnes
assessment season needed
(days)
reportedi2
2013/14 or 2014
NORTH COAST BIOREGION (Continued)
NA
Catch and Catch Total catch is above the upper
Northern Rates/ Total 1,111 limit across the fishery due to an
demersal Integrated Model Adequate Under revision (goldband 499) increase in catch in Zone B.
scalefish (red emperor 132) Catches of goldband snapper and
(Level 2 & 5) red emperor were both within the
acceptable catch range. Full
assessments are in progress.
NA
Catch and Catch
Rates/
Reduced catch due to reducti
Pilbara fish  Fishing Mortality/ » 1,105tand 591 o uoed catch due to reductions
Adequate Under revision in effort quota since 2009. Full
trawl Integrated Model days )
assessment and review of catch
(Level 2, 3 & 5) range scheduled over the next 12
months.
Catch and Catch Acceptable
Rates, 268 tand 208
Pilbara o / . 400 - 600 .
demersal Fishing Mortality/ Adequate (trap) days (trap) Trap and line catch were lower
) Integrated Model q P ) 40tand 195 days than the target catch ranges due
trap and line 50 - 115 (line) ) ) ) )
(line) to reduced effort in the fishery in
(Level 2,3 & 5) 2014.
Acceptable
Catch 246 - 410 (Q,
Mackerel Adequate Spanish 322 Catches higher than previous year
(Level 1) Mackerel) and remain within the acceptable
range for the fishery.
NA
Northern <20
No A t NA 0
shark 0 Assessmen (sandbar) There continued to be no fishing
effort for this year.
Acceptable
Catch rate 754.800 Quota this year also included
e 75,000 large mother-of-pearl
predictions, oysters (Q) 627,634 oysters
) ) (MOP) oysters. Only part of the
Pearl oyster standardised CPUE Adequate (14,071 - (12,976 dive
. Zone 1 quota (115,000 shell) was
20,551 dive hours) )
fished and some culture shell
(Level 3) hours) ) )
quota was not fished for economic
reasons. Catch rate indices were
above threshold levels.
Acceptable
Sandfish 20 -
Catch Rate andnis Sandfish 40 . _
Sea Adequate 100 Redfish 48 Fishing recommenced in 2014
cucumber q Redfish 40 - ) after a 1 year hiatus. New vessels
(Level 2) Black teatfish 5 . o )
150 fished the existing licences in

2014.
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OVERVIEW

Fishery /
Resource

Stock assessment
method and level

Breeding
stock
assessment

Target catch
(and effort)
range in tonnes
(days)

Catch (tonnes),
Effort

(days/hours) and

Catch rate for
season
reportedi2

2013/14 or 2014

Catch (or effort or catch rate) level
acceptable and explanation if
needed

SOUTH COAST BIOREGION

South Coast
crustacean

Standardised Catch

Rate

(Level 2)

Adequate

50 - 80
(southern rock
lobster)

46 (southern rock

lobster)

Acceptable

While catch was below the target
range for southern rock lobster,
there was a coincidental decline in
targeted effort. The standardised
catch rate for southern rock
lobsters remains within its target
region. Catch and catch rates of
deep sea crabs (secondary target
species) is currently being
assessed.

Abalone

(greenlip/
brownlip)

Standardised Catch

Rate plus
Fishing Mortality

(Level 3)

Adequate

201.5(Q)
(907 - 1,339
days)
(3440-5270
hours)

193
(1,578 days)
(6,581 hours)

Not Acceptable

Effort range (in days) exceeded
due to lower abundance. TAC
reduced by 30% in the Area 2 and
10% in the Area 3 fishery for
2015. Effort ranges have been
reviewed and are now expressed
as hours from 2014

Estuarine
finfish (south
coast)

Catch Rates

(Level 2)

Adequate

200 - 500

190 (finfish)
39 (crab)

Acceptable

Stock levels of key species are
considered adequate. Crabs have
replaced some finfish catches in
recent years.

WA salmon

Catch Rates

(Level 2)

Adequate

1,200 - 2,800

364

Acceptable

Recent catches continue to be low
relative to historic levels, due to
low effort from limited market
demand. A review of the target
catch range needs to be
undertaken.

Australian
herring

Fishing mortality

(Level 3)

Inadequate

Under revision

151

NA

Formal stock assessment
completed in late 2012.
Historically low commercial catch
reflects poor recent recruitment
and low stock abundance. The
acceptable catch range is
therefore under revision.

Albany/King
George
Sound purse
seine

Catch

(Level 1)

Adequate

2,683 (Q)

885t

Acceptable

Effort and catches both lower than
in 2012/13.

Bremer Bay
purse seine

Catch

(Level 1)

Adequate

1,500 (Q)

Not reportable -
less than three

licences operated

Acceptable

Effort and catches both slightly
higher than in 2012/13.
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OVERVIEW

Catch (tonnes),

Effort
Target catch
. Breeding g (days/hours) and  Catch (or effort or catch rate) level
Fishery / Stock assessment (and effort) .
stock ) Catch rate for acceptable and explanation if
Resource method and level range in tonnes
assessment season needed
(days)
reportedi2
2013/14 or 2014
SOUTH COAST BIOREGION (Continued)
Acceptable
Esperance Catch Not reportable - P
b ) Adequate 1,500 (Q) less than three )
purse seine (Level 1) licences operated Effort and catches both slightly
P lower than in 2012/13.
Gummy shark - CPUE
! ) Y ) Acceptable
(relative to previous
Level 5 assessment) o
Total catch within target range,
(Level 2) Gummy and similar to previous years and
Dusky shark - CPUE whiskery P ) y
Southern : ) acceptable given effort levels.
(relative to previous sharks: . .
and West Dusky catch was slightly below its
Level 4 assessment) Adequate. 725 - 1,095 ) e
Coast ) 841 (key species target range due to decline in
(Level 2) Dusky and (key species ) .
demersal only) effective effort. Catch rate similar
) Sandbar shark - CPUE  sandbar only) ) .
gillnet and ) . to previous year. Whiskery catch
) (relative to previous sharks: . )
longline ) has been maintained below their
Level 4 assessment) recovering. . .
(Level 2) historical target range due to
. reductions in effort and the
Whiskery shark - Age .
intended effects of the seasonal
Structured Model closure
(Level 5) '
NORTHERN INLAND BIOREGION
Acceptable
Catch Not rtable -
Lake Argyle atc ot reportable
catfish Adequate 93 - 180 less than three The catch was below the target
(Level 1) licences operated. range due to low effort In the

fishery.

1 Catch figures supplied for latest year/ season available.

2. Where there are three or less licences operating in the fishery annual catch levels are not reported due to confidentiality requirements.

OVERVIEW TABLE 2

EFFECTIVE PROTECTION STATUS OF BENTHIC HABITAT IN WESTERN AUSTRALIAN STATE WATERS

The areas and proportions making up continental shelf waters (< 200 m depth) where habitats are protected from the physical
disturbance of trawl fishing in each Bioregion. The areas which are formally closed to trawling would be equivalent to meet the
IUCN criteria for classification as marine protected areas as category IV. The area of habitat effectively protected refers to the
area where trawling doesn’t occur. This table does not yet include the closures that may be implemented by the

Commonwealth as part of their marine planning zones.

Area of shelf equivalent to

Total Area of Shelf (sq

Maximum area of

Total area of habitat

Bioregion i IUCN marine protected area Act.ufal trawling effectively protected
<Category IV (sq nm) (%) activity (sq nm) (%)

West Coast 19600 11000 (56%) 300 19300 (98%)

Gascoyne 15800 5600 (35%) 1100 14700 (93%)

North Coast 98600 40700 (41%) 10500 88100 (89%)

South Coast 31800 - 500 31200 (98%)

TOTAL 165800 57300 (35%) 12400 153300 (92%)
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OVERVIEW TABLE 3

DETECTION OF MARINE PEST SPECIES IN 2014/15 RESULTING FROM SURVEILLANCE AT MAJOR PORTS

No pest monitoring was conducted in the Gascoyne in 2014/15.

OVERVIEW

T f Y
Bioregion Common Name Scientific Name ype-o Pest status ear
Organism detected
West Coast Mediterranean fanworm Sabella spallanzanii Polychaete Pest 2012/13
Scallop Scaeochlamys livida Mollusc Introduced species 2012/13
Aeolid nudibranch Godiva quadricolor Mollusc Introduced species 2013/14
Alexandrium catanella Dinoflagellate Pest 2012/13
Ciona Ciona intestinalis Ascidian Introduced species 2013/14
Asian paddle crab Charybdis japonica Crab Pest 2013/14
Ivory barnacle Balanus improvisus Barnacle Pest 2013/14
Balanus pulchellus Barnacle Introduced species 2013/14
Amphibalanus amphitrite Barnacle Introduced species 2014/15
Asian green mussel Perna viridis Mussel Pest 2013/14
Arcuatula senhousia
Asian date mussel (previously Musculista Mussel Pest 2012/13
senhousia)
) . . Introduced species -pest-
Didemnum perlucidum Ascidian ) 2012/13
like characters
Alexandrium sp. Dinoflagellate Pest 2014/15
Striped Sandgoby Acentrogobius pflaumi Goby Introduced species 2014/15
North Coast Theora fragilis Mollusc Introduced species 2012/13
I ies - -
Didemnum perlucidum Ascidian ntrodL.Jced species - pest 2012/13
like characters
Introduced ies —pest-
South Coast Didemnum perlucidum Ascidian ntro l_Jce Species —pes 2014/15
like characters
Codium fragile subsp.
um fragile subsp Algae Pest 2014/15
fragile
Mediterranean fanworm Sabella spallanzanii Polychaete Pest 2012/13

OVERVIEW TABLE 4

The number of significant fishkills investigated in Western Australia since the last SOE report

Year Number of Fish Kills
2007 23
2008 36
2009 18
2010 18
2011 29
2012 34
2013 25
2014 19
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OVERVIEW

OVERVIEW FIGURE 1

The proportion (%) of commercial fisheries where breeding stocks of the major target species are both assessed and
considered to be at risk from fishing related impacts. Light bars indicate target levels.

OVERVIEW FIGURE 2

The proportion (%) of commercial fisheries where the catch or effort reported is acceptable relevant to the management range
being applied. Light bars indicate target levels.
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WEST COAST BIOREGION

ABOUT THE BIOREGION

The marine environment of the West Coast Bioregion
between Kalbarri and Augusta is predominantly a temperate
oceanic zone, but it is heavily influenced by the Leeuwin
Current, which transports warm tropical water southward
along the edge of the continental shelf. Most of the fish
stocks of the region are temperate, in keeping with the coastal
water temperatures that range from 18° C to about 24° C. The
Leeuwin Current is also responsible for the existence of the
unusual Abrolhos Islands coral reefs at latitude 29° S and the
extended southward distribution of many tropical species
along the West Coast and even into the South Coast.

The Leeuwin Current system, which can be up to several
hundred kilometres wide along the West Coast, flows most
strongly in autumn/winter (April to August) and has its
origins in ocean flows from the Pacific through the
Indonesian archipelago. The current is variable in strength
from year-to-year, flowing at speeds typically around 1 knot,
but has been recorded at 3 knots on occasions. The annual
variability in current strength is reflected in variations in
Fremantle sea levels, and is related to El Nifio or Southern
Oscillation events in the Pacific Ocean.

Weaker counter-currents on the continental shelf (shoreward
of the Leeuwin Current), such as the Capes Current that flows
northward from Cape Leeuwin as far as Shark Bay, occur
during summer and influence the distribution of many of the
coastal finfish species.

The most significant impact of the clear, warm, low-nutrient
waters of the Leeuwin Current is on the growth and
distribution of the temperate seagrasses. These form
extensive meadows in protected coastal waters of the West
Coast Bioregion, generally in depths of 20 m (but up to 30
m), and act as major nursery areas for many fish species and
particularly for the western rock lobster stock.

The West Coast is characterised by exposed sandy beaches
and a limestone reef system that creates surface reef lines,
often about 5 kilometres off the coast. Further offshore, the
continental shelf habitats are typically composed of coarse
sand interspersed with low limestone reef associated with old
shorelines. There are few areas of protected water along the
west coast, the exceptions being within the Abrolhos Islands,
the leeward sides of some small islands off the Midwest
Coast, plus behind Rottnest and Garden Islands in the Perth
metropolitan area.

The two significant marine embayments in the West Coast
are Cockburn Sound and Geographe Bay. Along the West
Coast, there are 4 significant estuarine systems — the
Swan/Canning, Peel/Harvey and Leschenault estuaries and
Hardy Inlet (Blackwood estuary). All of these are
permanently open to the sea and form an extension of the
marine environment except when freshwater run-off
displaces the oceanic water for a short period in winter and
spring.

Southward of Cape Naturaliste, the coastline changes from
limestone to predominantly granite and becomes more
exposed to the influences of the Southern Ocean.

SUMMARY OF FISHING AND
AQUACULTURE ACTIVITIES

The principal commercial fishery in this region is the western
rock lobster fishery, which is Australia’s most valuable
single-species wild capture fishery. There are also significant
commercial fisheries for other invertebrates including
scallops, abalone, blue swimmer crabs and octopus that use
trawl, diving and potting methods. Commercial fishers also
take a range of offshore finfish species including sharks,
dhufish, snapper, baldchin groper and emperors using
demersal line and net methods. Beach based methods such as
beach seining and near-shore gillnetting, and hand-hauled
nets are used to capture whitebait, mullet and whiting in a
very restricted number of locations.

The West Coast Bioregion, which contains the state’s major
population centres, is the most heavily used bioregion for
recreational fishing (including charter based fishing). The
range of recreational fishing opportunities includes estuarine
fishing, beach fishing and boat fishing either in embayments
or offshore for demersal and pelagic/game species often
around islands and out to the edge of the continental shelf.

The principal aquaculture development activities in the West
Coast Bioregion are the production of blue mussels (Mytilus
galloprovincialis) and marine algae (Dunaliella salina) for
beta-carotene production, and the emerging black pearl
industry based on the production of Pinctada margaritifera at
the Abrolhos Islands. The main mussel farming area is in
southern Cockburn Sound, where conditions are sheltered
and the nutrient and planktonic food levels are sufficient to
promote good growth rates. Owing to the generally low
productivity of the Western Australian coastline under the
influence of the Leeuwin Current, areas outside embayments
(where nutrient levels are enhanced) are unsuitable for
bivalve aquaculture. Initiatives to expand the number of
aquaculture sectors in this bioregion currently include those
for octopus, live rock/coral, finfish and the Department of
Fisheries is in the process of securing strategic environmental
approvals for the Mid-West Aquaculture Development Zone.

ECOSYSTEM MANAGEMENT

The marine benthic habitats and their associated biodiversity
are largely protected along most of the West Coast from any
physical impact of commercial fishing due to the extensive
closures to trawling. These closures inside 200m depth were
introduced in the 1970s and 1980s, in recognition of the
significance of extensive areas of seagrass and reef as fish
habitat (West Coast Ecosystem Management Figure 1). The
extent of these areas means that most of the West Coast
Bioregion inside 200 m depth could be classified as one of
the marine protected area IUCN categories (Ecosystem
Management Table 1; as per Day et al, 2012)".

1 Day J., Dudley N., Hockings M., Holmes G., Laffoley D., Stolton S. & S. Wells, 2012.
Guidelines for applying the IUCN Protected Area Management Categories to
Marine Protected Areas. Gland Switzerland: IUCN. 36pp
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WEST COAST BIOREGION

Protection of fish habitat and biodiversity is also provided by
marine protected areas consistent with [UCN categories
including:

Fish Habitat Protection Areas (FHPAs) at the Abrolhos
Islands, Lancelin Island Lagoon, Cottesloe Reef, and Kalbarri
Blueholes; Reef Observation Areas within the Abrolhos
Islands FHPA and closures to fishing under s.43 of the Fish
Resources Management Act 1994 at Yallingup Reef,
Cowaramup Bay, the Busselton Underwater Observatory, and
around the wrecks of the Saxon Ranger (Shoalwater Bay) and
Swan (Geographe Bay); and marine conservation areas
proclaimed under the Conservation and Land Management
Act 1984 at Jurien Bay, Marmion, Swan Estuary, Shoalwater
Islands, and Ngari Capes Marine Park between Cape
Leeuwin and Cape Naturaliste; and the Rottnest Island
Marine Reserve. (West Coast Ecosystem Management,
Figure 2).

The Commonwealth Government is also undertaking a
Marine Bioregional Planning process within this bioregion
for Commonwealth waters between Kangaroo Island, South
Australia and Shark Bay.

ECOSYSTEM BASED
FISHERIES MANAGEMENT

Identification of Ecological
Assets/Resources using the EBFM
framework

Utilising the Integrated Marine and Coastal Regionalisation
for Australia IMCRA V. 4.0)1 scheme, the West Coast
Bioregion has been divided into 3 meso-scale regions: the
Abrolhos Islands, the Central West Coast and the Leeuwin—
Naturaliste (West Coast Ecosystem Management Figure 3).
This sub-regional scale of management has now been
adopted by the Department through the implementation of an
Ecosystem Based Fisheries Management (EBFM) framework
(Fletcher, et al., 2010)* see How to Use section for more
details. EBFM is a risk based management approach, which
recognizes the social, economic and ecological values at a
regional level and links between exploited fish stocks and the
broader marine ecosystem, to ensure the sustainable
management of all fisheries resources into the future. EBFM
identifies these individual (‘lower level”) values, and
provides a mechanism for reporting on their status and the
fisheries management arrangements that are being applied.

The West Coast was the first bioregion where the EBFM
process, including the comprehensive risk assessment of each
of the ecological assets, was applied (see West Coast
Ecosystem Management Table 2). In terms of ecological
assets (= resources), the Department utilises the following
categories for the three IMCRA regions within the West
Coast Bioregion:

1 Commonwealth of Australia (2006). A Guide to the Integrated Marine and Coastal
Regionalisation of Australia Version 4.0. Department of the Environment and
Heritage, Canberra, Australia.

2 Fletcher, W.J., Shaw, J., Metcalf, S.J. & D.J. Gaughan (2010) An Ecosystem Based
Fisheries Management framework: the efficient, regional-level planning tool for
management agencies. Marine Policy 34 (2010) 1226-1238

Ecosystem structure and biodiversity (on a meso-scale basis —
subdivided into marine, estuarine/embayments);

Captured fish species

Listed species (direct impact — capture or interaction);
Benthic habitat; and

External impacts.

For some issues a finer level of division of the IMCRA
ecosystems is used by the Department. This relates to recent
management initiatives necessary to recognise different suites
of exploited fish and invertebrates across the continental
shelf. These sub-components are defined by depth contours
(Estuarine/Nearshore 0-20m; Inshore 20-250m; Offshore
>250m). The full set of ecological assets identified for
ongoing monitoring are presented in West Coast Ecosystem
Management Figure 4.

Risk Assessment of Regional
Ecological Assets

The EBFM process identifies the ecological assets in a
hierarchical manner such that the assets outlined in Figure 4
are often made up of individual components at species or
stock level. The risks to each of the individual stock or
lower level components are mostly detailed in the individual
fishery reports presented in this document. The following
table (West Coast Ecosystem Management Table 2) provides
an overview and cumulative assessment of the current risks to
the ecological assets of the West Coast Bioregion, at a
bioregional level and provides a mechanism for reporting on
their status and the fisheries management arrangements that
are being applied. These bioregional level risks are now used
by the Department as a key input into the Department’s Risk
Register which, combined with an assessment of the
economic and social values and risks associated with these
assets, is integral for use in the annual planning cycle for
assigning priorities for activities across all Divisions in this
Bioregion.

Summary of Monitoring and
Assessment of Ecosystem Assets

The Department of Fisheries Research Division’s
Biodiversity and Biosecurity Branch have a number of
research and monitoring initiatives underway.

Ecological risk assessments undertaken on the western rock
lobster fishery identified that the ecological impacts of
removing rock lobster biomass could be a moderate risk for
deeper water reef community structure. A suitable reference
area in deep water was identified and closed to lobster fishing
in March 2011 as part of a project funded by the Fisheries
Research and Development Corporation (FRDC) and
Western Australian Marine Science Institution (WAMSI).
Continued monitoring will provide the contrast required to
enable the potential impacts of lobster fishing on deep water
ecosystems to be quantified. Recent work has concentrated
on identifying relationships between lobster size, abundance
and key habitats.

Research focusing on the Abrolhos Islands FHPA has been
expanded. A holistic research and monitoring program
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examining key habitats and their associated finfish and
invertebrate assemblages is now underway. The Department,
independently and through collaborations with other
institutes, such as the University of Western Australia, is
establishing long term monitoring programs to assess and
monitor both key finfish and invertebrates species as well as
monitoring shallow water (<30m) coral reef habitats. The
establishment of larger scale habitat maps across the shallow
water environments (<30m) of the Abrolhos is also being
undertaken to provide important baseline information on
marine communities. The first detailed habitat map, focussing
on the Wallabi Group and funded by the state NRM in
2009/10 is now complete. This biological information is
complemented by environmental data loggers, to assist
researchers in quantifying the effects of natural (i.e. climate
change) and anthropogenic (i.e. fishing activities, tourism,
aquaculture) impacts on the habitats and marine communities
of the Abrolhos Islands FHPA.

As part of the Department of Fisheries project to secure
strategic environmental approvals for the Mid-West
Aquaculture Development Zone at the Abrolhos Islands
FHPA. The Biodiversity and Biosecurity Branch have
collected baseline data on water and sediment quality within
the study areas as part of the projects Environmental Impact
Assessment works.

The Department has established an ongoing monitoring and
research program based on identified risks within the
bioregion in conjunction with marine park management plan
priorities. The program assesses the finfish community and
the habitats they are associated with. Included in the program
is the collection of environmental data to understand how
natural factors influence the marine communities of the Ngari
Capes region. .

In the West Coast Bioregion, the Department continues to
undertake research, and facilitate research by other agencies
(e.g. DPaW, CSIRO) and universities (e.g. Curtin, Murdoch
and the University of Western Australia), to assess the
impacts on fisheries from other anthropogenic activities and
environmental processes in order to determine appropriate
management responses. The Department also inputs into the
Western Australian Environmental Protection Authority’s
environmental impact assessment process when a
development proposal has the potential, if implemented, to
impact on the aquatic environment.

WEST COAST BIOREGION

The Department actively engages with natural resource
management groups within the West Coast to promote
sustainable use of the aquatic environment. It has
implemented emergency-response measures in a number of
risk areas, including the development of ‘introduced aquatic
organism incursion’ and ‘fish kill incident response’
programs to minimise risks to the marine environment
through the introduction of exotic aquatic pests and diseases.

The Marine Biosecurity Research and Monitoring Group
implements a range of monitoring and research activities in
the Bioregion focussed on detection of introduced marine
pests (IMPs) at high risk locations and vessel risk analyses.
Early detection of IMPs is vital if any attempt at eradication
or other management strategies are to be successful. Further
details for these projects may be found in the “Introduced
Pests Status Report” at the end of this section and also in the
Appendix section entitled “Activities of the Marine
Biosecurity Research Group during 2014/15”.

A project that was supported by WAMSI 4.4, developed a
bycatch risk assessment method to rapidly assess the
cumulative risk to sustainability of multiple fisheries'. The
Ranked Risk Assessment of Multiple Fisheries (RRAMF)
allowed ranking of bycatch species within each fishery and to
accumulate the ranks across multiple fisheries incorporating
the relative impact of each fishery. The RRAMF method was
tested on the West Coast and Gascoyne Coast Bioregions of
Western Australia using fishery independent data for general
teleost and elasmobranch bycatch; and fishery dependent data
for endangered, threatened and protected species (ETPS). The
RRAMEF analyses reveal all bycatch species received low to
moderate risk scores in these bioregions. The RRAMF for
the ETPS showed that while most species have high
biological risk, the low interaction rates reported by fisheries
maintained low to moderate risk categories for most species
groups.A trial has also been conducted using a camera placed
on a demersal gillnet vessel to investigate the efficacy of
electronic monitoring to (a) identify listed species
interactions, and (b) determine byproduct and target species
catches.

1 Evans, R. and Molony, B. W. 2010. Ranked Risk Assessment for Bycatch in Multiple
Fisheries: a Bioregional Risk Assessment Method. Fisheries Research Report No.
212. Department of Fisheries, Western Australia. 88pp.
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WEST COAST ECOSYSTEM MANAGEMENT TABLE 1

The areas and proportions of the West Coast Bioregion making up State Waters and all continental shelf waters, out to 200 m
depth, which meet the IUCN criteria for classification as marine protected areas.

IUCN State Waters only All Waters
D (10,088 km2) (481,488 km2 (including State waters))
e ui% alint Fisheries Existing MPA Fisheries Existing MPA
4 km2 % km2 % km2 % km2 %
| 0 0 0 0 0 0 0 0
Il 1 <1 171 2 1 <1 171 <1
1} 0 0 0 0 0 0 0 0
v 4,500 44 1,900 19 33,600 7 1,900 <1
\" 0 0 0 0 0 0 0 0
Vi 3,400 34 116 1 445,700 93 116 <1

WEST COAST ECOSYSTEM MANAGEMENT TABLE 2
ANNUAL UPDATE OF RISK LEVELS FOR EACH WEST COAST ECOLOGICAL ASSET.

Risk levels in this Table are developed by combining the risks of lower level elements (usually indicator species) that make up
each of these higher level (regional) components. Low and Moderate values are both considered to be acceptable levels of
risk, whereby Moderate Risks will generally have some level of directed management actions associated with these which will
be outlined in the detailed reports in the rest of the West Coast section. High and Significant risks indicate that the asset is no
longer in a condition that is considered acceptable and additional management actions are required by the Department except
where the value is followed by (non-fishing) this indicates that all, or the majority of the risk value, was not generated by fishing
or related activities but by activities managed by other agencies.

Ecosystem Structure and Biodiversity

Aquatic . L
Ecosystem sone Risk Status and Current Activities

The Abrolhos Islands are protected within a ‘Fish Habitat Protection Area’, and
are not considered to be at unacceptable risk from fisheries related activities. The
first significant bleaching of corals was observed during the marine heat wave
Abrolhos Marine MODERATE favent along .the Wester.n Austrglian coast in 2011 (Abdg etal. 291?)1, with the
Islands impact of this event being monitored as part of an ongoing monitoring program
run by the Department. The program also includes monitoring of key invertebrate
species, and the community structure of finfish within and outside of non-fishing

areas.

An assessment of the community structure and trophic level of all commercially
caught fish species over the past 30 years found no evidence of systematic
changes that could be evidence of an unacceptable impact on this ecosystem
(Hall and Wise, 2011)2.

Continued monitoring of a deep water closed area will aim to quantify potential
Central West ecosystem impacts of lobster fishing in these deeper water ecosystems.

Marine LOW

Coast The estuaries and embayments within this area have been identified as being at

significant risk, due to external factors (water quality issues due to high nutrient
Estuaries/ SIGNIFICANT runoff from surrounding catchment) which have the potential to affect fish and
Embay. (non-fishing) other communities. Poor water quality within the Peel - Harvey and Swan -
Canning estuaries, and to a lesser extent Cockburn Sound are of particular
concern.

1 Abdo, D.A., Bellchambers, L.M., Evans, S.N. (2012) Turning up the Heat: Increasing Temperature and Coral Bleaching at the High Latitude Coral Reefs of the Houtman Abrolhos Islands.
PLoS ONE 7(8): e43878.

2 Hall, N.G. and Wise, B.S. 2011. Development of an ecosystem approach to the monitoring and management of Western Australian fisheries. FRDC Report - Project 2005/063. Fisheries
Research Report No. 215. Department of Fisheries, Western Australia. 112 pp.
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Ecosystem A::::c Risk Status and Current Activities
The impacts from fishing and other sources on the marine communities are
Marine LOW relatively low in this region. In collaboration with the Department of Parks and
Wildlife (DPaW), the Department has established an EBFM stepwise, risk-based
Leeuwin research and monitoring program within the Ngari Capes Marine Park.
Naturaliste External factors such as water quality issues in the Blackwood Estuary, due to
Estuaries HIGH high nutrient run-off from surrounding land, as well as acid-sulphate soil
(non-fishing) contamination are of concern to sustainable fish stocks and the ecosystem in

general.

Captured fish species: Details of the analyses for these scores are located in the individual fishery reports.

Captu.red Aquatic Risk Status and Current Activities
Species zone
Estuarine SIGNIFICANT There is concern for some indicator fish stocks within estuaries in the West Coast
(non-fishing) Bioregion mainly due to external (non-fishing) factors (poor water quality).
Nearshore With the increasing concerns for Australian herring, tailor and whiting in the
(0-20m HIGH nearshore regions, research projects are underway to assess these stocks and to
depth) develop methods to measure shore based fishing catch and effort.
Management actions to reduce commercial and recreational catch levels by 50%
Inshore were implemented between 2007 and 2010 to allow stocks to recover. Monitoring
Finfish demersal has demonstrated that catches are being maintained at appropriate levels, other
MODERATE than for snapper. Further management actions have been taken in 2015 to
(20-250m ) . . .
depth) address this. A stock assessmgnt |.n 2013 prgwded ewdlence of the .
commencement of recovery of indicator species for the inshore demersal suite.
Another assessment is scheduled for 2016/17 to ensure recovery is continuing.
Offshore While the indicator species in this deepwater location are vulnerable to overfishing
demersal LOW the current catch levels are low and therefore the stocks are not at risk. Long
(>250m term management arrangements for fishing in these depths, particularly for the
depth) recreational sector are still being finalised.
Pelagic LOW There is still minimal capture of pelagic fish in this bioregion.
Nearshore, Research on the stocks of crabs in this region (e.g. Peel/Harvey) has been
Estuarine MODERATE completed and the stocks are all considered to be in an adequate state and
fishing levels are acceptable.
Crustaceans The stock levels of western rock lobster and prawns are both currently at
Shelf LOW appropriate levels. The strong management that was applied to the rock lobster
(Lobsters) fishery has ensured that the lobster spawning stock is currently at record high
levels.
The stocks of abalone are conservatively managed with strong management
Molluscs Nearshore MODERATE controls on both commercial and recreational fishers but the heat wave in

2010/11 caused the almost total loss of Roes abalone in the Kalbarri regjion.

Listed species: Details on the analyses for these scores are either located within the individual fishery reports or in the
bioregional level analyses documented in the EBFM report for this Bioregion (Fletcher et al., 20121).

Listed species Species Risk Status and Current Activities
There is minimal impact from fishing activities on any turtle species within this
Turtles/ LOW bioregion and the small trawl fishery has to operate using grids. Little Penguins
) Seabirds are considered most at risk from boat strikes and non-fishing activities. Few other
Listed non issues were identified.
‘Fish’ species
Sea lion exclusion devices have now been implemented for rock lobster pots near
Mammals MODERATE sea lion breeding islands which has reduced the risk to low levels. Whale

entanglements were reduced in 2014 after introduction of mitigation measures.

1 Fletcher, W.J., Gaughan., D.J., Shaw, J. and S.J. Metcalf (2012) Ecosystem Based Fisheries Management: Case Study Report West Coast Bioregion. Fisheries Research Report No. 212,
Department of Fisheries, Western Australia 104 pp.

STATUS REPORTS OF THE FISHERIES AND AQUATIC RESOURCES OF WESTERN AUSTRALIA 2014/15 25



WEST COAST BIOREGION

Listed species Species Risk Status and Current Activities
Listed ‘Fish’ Blue groper (Rottnest Island), cobbler (Swan Canning) and white sharks are
Species Fish LOW within this category and are already unable to be landed by commercial or

recreational fishers.

Benthic habitat: Details on the analyses for these scores are located in West Coast Ecosystem Management Table 1 above

and in the individual fishery reports.

Benthic

Habitat Category Risk

Status and Current Activities

SIGNIFICANT
(non-fishing)

Sand
Estuaries and

Estuarine and embayment habitats are threatened by various non-fishing
factors (poor water quality, direct loss of habitat through coastal infrastructure
and physical disturbance, e.g. dredging), sedimentation and smothering by
algae. There are minimal impacts of fishing on these habitats

Embayments — — —
HIGH Seagrass habitat is threatened from non-fishing related activities (coastal
Seagrass (non-fishing) infrastructure and associated dredging (direct habitat loss, turbidity),
eutrophication. Strong controls exist for direct destruction of seagrass.
Sand LOW Minimal direct impacts (see West Coast Ecosystem Management Table 1) and
high recovery rates.
Seagrass LOW No destructive fishing methods allowed in these areas.
N(%a—;sohcr::e Mangroves LOW No destructive fishing methods allowed in these areas
depth) Rocky Reef LOW Minimal direct impacts and high recovery rates.
Coral Reef LOW Minimal d|re(.:t @pacts. o
(Abrolhos) MODERATE Regule.w m<.)n|tor|ng of .corals at the Abrolhos Is. R§duced I(?vels of pot f|sh|.ng
effort in this area are likely to have reduced the risk nd this should be reviewed.
Inshore Sand/
demersal Seagrass/
(20-250 m Rocky Reef/ LOW Minimal direct impacts. See Ecosystem Table 1 for details
Coral Reef/
depth)
Sponge
Offshore
demersal Sand/
(>250 m Rocky Reef/ LOW Minimal direct impacts. See Ecosystem Table 1 for details
depth) Sponge

External Drivers: Details on some of the analyses used for these scores are located in the individual fishery reports plus there
were whole of region assessments completed in the draft West Coast EBFM report.

External Drivers Risk

Status and Current Activities

MODERATE
Introduced Pests in short term
and Diseases HIGH
in medium term

Port monitoring plans have been implemented targeting high risk port locations.
These designs have been developed in line with the National System for
introduced marine pest monitoring. The extent and findings of monitoring
activities in this bioregion are detailed in the Introduced Pests Status Report at
the end of this chapter. The introduced species Didemnum perlucidum has
recently been detected at the Abrolhos Islands

MODERATE
in short term
HIGH
in medium term

Climate

Risk assessment of the impact of climate change effects on key species has
been undertaken.

Some climate change impacts on rock lobster biology had already been taken
into account in the stock assessment process.

26

DEPARTMENT OF FISHERIES



WEST COAST BIOREGION

WEST COAST ECOSYSTEM MANAGEMENT FIGURE 1

Map showing areas of permanent and extended seasonal closures to trawl fishing in the West Coast Bioregion. The areas
permanently closed are consistent with IUCN marine protected area category IV.

WEST COAST ECOSYSTEM MANAGEMENT FIGURE 2 WEST COAST ECOSYSTEM MANAGEMENT FIGURE 3
Map showing current and proposed formal marine Map showing the three main IMCRA ecosystems in the
protected areas in the West Coast Bioregion various areas West Coast Bioregion: the Abrolhos Is.; the Central West
of which are either consistent with [IUCN categories |, II, I, Coast; the Leeuwin-Naturaliste.

IV orV.

Note - This is based on Map 2 in IMCRA v4.0.
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WEST COAST ECOSYSTEM MANAGEMENT FIGURE 4

Component tree showing the ecological assets identified and separately assessed for the West Coast Bioregion.

Introduced Pests Status Report

Regional Monitoring and Research Update

The introduction and spread of marine pests in WA waters
poses a serious threat to native biodiversity and can have
widespread effects on both our economy and health. There
are two key vectors for marine pest translocation: ballast
water and hull fouling. The Marine Biosecurity Research
Group continue to implement a series of biosecurity related
projects in the West Coast Bioregion, ranging from detection
and control of introduced marine pests (IMP) to vessel risk
analyses.

Early detection of IMPs is vital if any attempt at eradication
or other management strategies is to be successful. Thus the
Marine Biosecurity Research Group regularly undertake
marine pest monitoring at the high risk sites of Fremantle
Port and HMAS Stirling (Garden Island). This monitoring
incorporates a three tiered approach. First the undertaking of
a nationally approved design, second a more targeted
monitoring program and third a program using permanently
in-situ sampling equipment (Early Warning System). The
national system monitoring adheres to the Australian Marine
Pest Monitoring Guidelines, is endorsed by the
Commonwealth, and occurs every second year. The more
targeted monitoring is a smaller more focussed survey
designed to target select high risk sites in each port and was
established by the Marine Biosecurity Research Group to fill
in the gap between the national system surveys (i.e. the
alternate years). The national system monitoring of Fremantle
Port was completed in early 2015. The next round of
complementary monitoring for Fremantle Port is scheduled
for early 2016. National monitoring at HMAS Stirling was
completed in late 2014, with the more targeted survey
scheduled for late 2015.

The Early Warning System program, which uses in-situ
sampling arrays to aid in the early detection of marine pests
in both ports, is run by the Marine Biosecurity Research
Group, with financial and in-kind assistance from Fremantle
Port Authority and the Defence Services Group and provides
a mechanism for the potential early detection of marine pests
in Fremantle Port and HMAS Stirling waters.

Other biosecurity activities include surveillance for the
invasive Asian paddle crab Charybdis japonica first detected
in 2012 by members of the public in the Swan River estuary.
Since detection, the Marine Biosecurity Research Group have
conducted extensive trap-based and diver surveillance of the
target area in the lower reaches of the estuary. A recreational
fisher caught and reported another single specimen of this
species in later 2014, resulting in further delimiting trapping.

Through this combined surveillance the introduced marine
pest species that have been detected since initiation of these
projects in this bioregion are reported in Introduced Pests
Table 1.

From a biosecurity perspective the introduction of a marine
pest to any region is based on multiple factors that can be
grouped into two themes; the likelihood of inoculation and
the likelihood of infection and establishment. Inoculation
likelihood assumes that the greater the number of vessel visits
from a source with introduced marine pests (IMP) the greater
the risk of IMPs being brought into the recipient port i.e. a
positive linear relationship. The number of commercial
vessels entering the West Coast Bioregion has significantly
increased (~300%) over the past 12 years (2002 to 2014). As
a result the group is analysing the change in numbers of
commercial vessels as well as their visit and type profiles to
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better inform management processes of the domestic and
international risks to the Bioregion.

The group is currently quantifying the risk associated with
recreational vessels for the introduction, harbouring and
translocation of marine pests along our coast by analysing the
biofouling associated with recreational vessels in marinas
across the state, including the West Coast Bioregion. In
addition marina-based vessel owners are being surveyed
about their vessel management practices and vessel use
profiles. The research outputs are designed to be applicable to
biosecurity management across the state.

INTRODUCED PESTS TABLE 1

WEST COAST BIOREGION

The group are also running a field trial to test the efficiency
of different crab trap types to capture and retain crabs for
monitoring purposes and a trial wrapping infrastructure to
correlate length of time with mortality of biofouling.

Further details for these projects may be found in the
Appendix section entitled “Activities of the Marine
Biosecurity Research Group during 2014/15”.

Introduced marine species detected during MBRM activities in this bioregion.

Common name Scientific name Type of organism IMS/IMP listing Noxious Listing
Mediterranean fanworm Sabella spallanzanii Polychaete Pest No
Scallop Scaeochlamys livida Mollusc Introduced species No
Aeolid nudibranch Godiva quadricolor Mollusc Introduced species No
Alexandrium catanella Dinoflagellate Pest Yes
Ciona Ciona intestinalis. Ascidian Introduced species No
. . L Introduced species - likely
Didemnum perlucidum Ascidian Yes
pest
Asian paddle crab Charybdis japonica Crab Pest Yes
Asian date mussel Arcuatala senhousia Mussel Pest Yes
Streaked goby Acentrogobius pflaumi Fish Introduced species No
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FISHERIES

West Coast Rock Lobster Fishery Status Report

S. de Lestang, M. Rossbach, J. Kennedy and F. Trinnie.

Main Features

Status Current Landings (Season 2014)
Stock level Adequate Commercial catch 5947 t
Fishing Level Acceptable Recreational catch (2013/14) 200-2981t

Fishery Description

Commercial

The West Coast Rock Lobster Managed Fishery (WCRLMF)
targets the western rock lobster, Panulirus cygnus, on the
west coast of Western Australia between Shark Bay and Cape
Leeuwin, using baited traps (pots). This fishery was one of
the first limited entry fisheries in the world and utilised a
sophisticated Individual Transferrable Effort based system
for over 20 years. In 2009/10 a notional Total Allowable
Commercial Catch (TACC) was introduced. The transition to
an Individually Transferable Quota (ITQ) fishery, which
began in 2010/11, is now complete.

The fishery has historically been Australia’s most valuable
single species wild capture fishery and was the first fishery in
the world to achieve Marine Stewardship Council (MSC)
Certification. In early 2012 the fishery was certified by MSC
for the third time.

Recreational

The recreational rock lobster fishery primarily targets western
rock lobsters using baited pots and by diving. The
recreational fishing season now begins on the 15 October
each year and runs until the following 30 June.

Governing legislation/fishing authority
Commercial

Fish Resources Management Act 1994

Fish Resources Management Regulations 1995

West Coast Rock Lobster Managed Fishery Management
Plan 2012

Other subsidiary legislation
West Coast Rock Lobster Managed Fishery Licence

Commonwealth Government Environment Protection and
Biodiversity Conservation Act 1999 (Wildlife Trade
Operation)

Recreational
Fish Resources Management Act 1994

Fish Resources Management Regulations 1995
Other subsidiary legislation

Recreational Fishing Licence

Consultation processes

Commercial

Under the West Coast Rock Lobster Managed Fishery
Management Plan 2012, it is a requirement that consultation
be undertaken with the Western Rock Lobster Council prior
to the management plan being amended or revoked. In
addition, the Department holds Annual Management
Meetings with licensees. These meetings are convened on
behalf of the Department by the Industry Consultative Unit
within the WA Fishing Industry Council (WAFIC).

Recreational
Recfishwest: Primarily through its Rock Lobster Reference
Group.

Boundaries

Commercial

The fishery is situated along the west coast of Australia
between Latitudes 21°44° to 34°24" S. The fishery is
managed in three zones: south of latitude 30° S (Zone C),
north of latitude 30° S (Zone B) and, within this northern
area, a third offshore zone (Zone A) around the Abrolhos
Islands.

Recreational

The recreational rock lobster fishery operates on a statewide
basis and encompasses the take of all rock lobster species.
Fishing is concentrated on western rock lobsters in inshore
regions in depths of less than 20 meters between North West
Cape and Augusta. The majority of recreational lobster
fishing occurs in the Perth metropolitan area and Geraldton.

Management arrangements

Commercial

In 2014, the Department implemented a Harvest Strategy and
Control Rules (HSCR) for the fishery following extensive
consultation with the Western Rock Lobster Council, broader
industry stakeholders and Recfishwest.

The HSCR is now used as the basis for setting the Total

Allowable Commercial Catch (TACC) and the Total
Allowable Recreational Catch (TARC)
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A copy of the HSCR can be found at the following link:

http://www.fish.wa.gov.au/Documents/management_papers/f
mp264.pdf

The HSCR is based around managing rock lobster stock
sustainably in accordance with Maximum Economic Yield
(MEY). The HSCR also established fixes TACC proportions
between each fishing zone. The catch share between the
northern zones (Zone A and Zone B) and Zone C is now split
at a ratio of 50:50. With the 50% share allocated to the
northern zones being split 36% to Zone A and 64% to Zone
B.

In 2014, the Department granted a short term exemption to
enable commercial fishers to take setose rock lobster for a
period from 1 September 2014 to 31 October 2014.

In 2013 an increase in interactions with migrating humpback
whales resulted in the fishery’s export approval being
reduced from a five year exemption to a two year Wildlife
Trade Operation. To reduce interactions with whales a
number of measures, including gear modifications, were
introduced in 2014. These measures were developed in
consultation with industry and relevant Government agencies
and included: restrictions on the amount of surface rope,
number of surface floats and length of pot rope that could be
used by fishers when operating in deep water areas of the
fishery. In addition, other mitigation measures such as
negatively buoyant rope requirements and pot retrieval
restrictions were implemented. The gear modifications were
applied for a period from 1 June 2014 until 14 November
2014

Recreational Fishery 2013/14

The recreational component of the western rock lobster
fishery is managed under fisheries regulations. A
combination of input and output controls are used to ensure
that the recreational sector enjoys the amenity of its access to
the rock lobster resource, while fishing to their 5% allocated
share.

Recreational management controls which applied in the
2013/14 season included:

e Maximum of two pots per licence holder (maximum of
three licences able to be operate from a boat)

e Pots must meet specific size requirements and have gaps
to allow under-size rock lobster to escape (escape gaps
required to be 54 mm)

e Minimum legal size limit of 76 mm
e Bag limit of 8 per fisher, per day

e A maximum boat limit of 24 rock lobster when there are
three or more licensed fishers on-board the boat
(maximum of 8 if only if one licensed fisher on-board
and, 16 if two licensed fishers are on-board).

e Regulations relating to the protection of breeding female
lobster and maximum size restrictions for female lobsters.

e Night fishing for lobster by other diving or potting is
prohibited

e A possession limit of 24 rock lobster per person.

In 2013/14, the recreational rock lobster season was extended
by a month in the West Coast Bioregion (Cape Leeuwin to
North West Cape), with the exception of at the Abrolhos
Islands. Previously, the season in the West Coast Bioregion

WEST COAST BIOREGION

commenced on 15 November each year. The season now runs
from 15 October until 30 June.

In addition, to these changes, from the 2013/14 season, the
seasonal restrictions on the taking of western rock lobster
north of North West Cape were removed, allowing all species
of lobster to be taken all year north of North West Cape.

Integrated Fisheries Management

In March 2008, through the Integrated Fisheries Management
process, the Minister determined that the allocated shares of
the sectors of the West Coast Rock Lobster resource would
be 95% to the commercial sector, 5% to the recreational
sector and one tonne to customary fishers. The 2009/10
season was the first season where these shares were formally
allocated to each sector.

Research summary

Research activities focus on assessing stock sustainability,
forecasting future recruitment and breeding stock levels. This
involves fishery-dependent and independent monitoring of
breeding stock levels and puerulus settlement. Industry
performance is monitored through compulsory trip based
catch disposal records which contain a volunteer research
section from fishers and daily landing returns from
processors, and a commercial monitoring program, all of
which are used for modelling and stock assessment.

A project to assess the economic performance of the fishery
was funded by the Seafood CRC. This project examined
maximum economic yield assessment, in light of the recent
move to a quota management system, and ways to
incorporate the economic assessment into the outputs
generated by the stock assessment model (see Caputi et al.)'.

The recent move to quota has resulted in a change in fishing
behaviour, from maximising catches from limited effort to
maximising profitability from limited catch (quota). Asa
result the relativity of commercial catch rates, and thus
biomass estimates, between years has degraded. In order to
develop new bench mark population biomass estimates and
exploitation rates under quota management a tag-recapture
FRDC project has recently started (“An industry based mark
recapture program to provide stock assessment inputs for the
WRLF following introduction of quota management”). This
project aims to release over 20 000 lobsters throughout the
fishery over a three year period in five separate pulses. This
project will also investigate lobster release survival, which is
integral in understanding the impact of high grading lobsters,
a phenomenon associated with quota fisheries.

An ecosystem-based project aims to examine the effects of
western rock lobster fishing on the deep-water ecosystem off
the west coast of Western Australia is being undertaken. This
was started in 2009, using a comparison between fished and
unfished deep water areas in deep water (~40 m) off Leeman.
Preliminary results of this research indicate a substantial
increase in lobster biomass and average carapace length of
lobsters within the unfished region. A key output of this
research will be a greater understanding of the carrying
capacity of deep-water reef systems within the WRL fishery.
A paper from this research was presented in 2014 at the 10th

1 Caputi, N., de Lestang, S., Reid, C., Hesp, A., & How, J. (2015). Maximum economic
yield of the western rock lobster fishery of Western Australia after moving from
effort to quota control. Marine Policy, 51, 452-464.
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International Conference and Workshop on Lobster Biology
and Management in Cancun Mexico (http://www.dmc-
cancun.com/icwl2014/index.php/component/content/?view=f
catured).

Another project examining lobster populations in fished and
unfished zones is ongoing at Rottnest Island. This project
consists of annual sampling using pots and underwater dive
surveys at Armstrong Bay and Parker Point sanctuary zones.
Results from the first five years after the no-take regions
were implemented have shown a slight increase in lobster
numbers within the protected areas. This study also aims to
provide additional information on growth, natural mortality
and size/sex-specific catchability.

Concern about the status of the breeding stock in the Big
Bank region resulted in this area being closed to lobster
fishing. Additional independent breeding stock survey sites
have been sampled in this area since 2009 to generate
baseline information to assess the effects of this closure.

Since the 1986/87 season, a mail survey has been used to
estimate the total catch of the recreational sector. At the end
of each fishing season, approximately 10% of people licensed
to fish recreationally for rock lobster have been randomly
sent a survey asking about their retained catch and level of
effort for the season just completed. Typically, 40-60% of
these surveys have been returned. It has been acknowledged
that this survey method suffers from a recall bias (the
inability of people to remember exact details of what fishing
they may have completed as long as 7.5 months prior) and
due to not all survey recipients returning the survey, a non-
response bias (the possibility of non-respondents being
different in their fishing behaviour and success than
respondents). To reduce the impact of these biases on catch
estimates, a phone-diary survey that is considered to suffer
less from these biases (Baharthah, 2007)", has been
conducted in concert with the mail survey for a number of
seasons to develop a conversion factor (Thompson, A.
2013)% The resultant conversion factor has been used to
standardise catch estimates from the far cheaper mail survey
to that of the phone-diary survey.

Retained Species
Commercial landings (season 2014) 5947 tonnes

Lobsters: Trends in the annual catches from the West Coast
Rock Lobster Managed Fishery are shown in West Coast
Rock Lobster Figure 1. During the WCRLF 2014 season the
fishery landed 5947 t which was 4% higher than last year.
This is slightly higher than the TACC because there is a
small allowance made for water loss.

Octopus: Octopus are also caught in rock lobster pots within
shallow water (<40 m). In 2014 the WCRLF landed 14 t,
with a catch rate of 0.025 octopus per pot lift in waters <40
m. This represents a decline in landings from 2011/12 season
of 34 t. Historically the shallow-water catch rate of octopus
has been compared to a historical range as a performance

1 Baharthah, T. 2007. Comparison of three survey methods applied to the recreational
rock lobster fishery of Western Australia. Master of Science Thesis. School of
Engineering and Mathematics. Edith Cowan University, Western Australia.

2 Thomson, Adrian Wilfred. 2013. An estimator to reduce mail survey nonresponse bias
in estimates of recreational catch: a case study using data from the Panulirus
cygnus fishery of Western Australia. Ph.D. Curtin University, Department of
Mathematics and Statistics.

indicator for this fishery. However, with a recent change in
the reporting system for octopus from catches to landings (i.e.
not including returned octopus) current catch rates cannot be
compared to their historical range. This comparison will be
reinstated once a new time series of landed octopus is
developed

The catch rate of octopus (incidental landings) is an
indicator for this fishery. Currently the catch rate is based on
a different measure to those in the past and cannot therefore
be compared. This comparison will be reinstated once a new
time series of landed octopus is developed

Finfish: Finfish are incidentally caught in lobster pots when
they are hauled to the surface. Commercial western rock
lobster fishers were allowed to retain these finfish during the
2014 fishing season. A total of 2 t were landed during the
2014 season, with not all fish being retained (i.e. a large
proportion were returned to the water alive). The three
dominate species/groups of finfish landed were Baldchin
Grouper (Choerodon rubescens, 41%), Unknown (e.g. wrasse
and “trash” fish 37%) and Pink Snapper (Pagrus auratus,
8%).

Recreational catch estimate (season 2013/14)

200 - 298 tonnes

The recreational catch of western rock lobster for 2013/14
was estimated within the range of 200-298 t, with 184t (148-
219 C.1.) by potting and 66 t (51-80 t C.1.) by diving.

Comparative catch estimates for 2012/13 were 128 t, with 95
t by potting and 34 t by diving. The estimated recreational
catch in 2013/14 was therefore 94% higher than the 2012/13
catch estimate.

Fishing effort/access level

Commercial

In 2014, 235 vessels fished for lobster which represented a
decline of 6% from the 251 vessels that fished during the
previous 2013/14 season. The season’s management
arrangements limited the maximum number of pots at 5% of
a vessel’s unit entitlement (with slightly different
arrangements applying in Zone B). In 2014, the fishery
recorded 2,369,158 potlifts an 18% decline on the previous
extended season’s potlifts of 2,874,088 (Figure 1). This
decline primarily reflects the increased biomass of lobsters
resulting in better catch rates and thus the quota being
achieved with less effort.

Recreational

A total of 45,146 licences were sold that permitted fishing for
lobsters during some part of the 2013/14 season with an
estimated 16,634 (37%) utilised for lobster fishing. Sales of
licences and associated usage figures are substantially higher
in years of anticipated good recruitment into the fishery,
which in turn results in those years producing a relatively
higher overall recreational rock lobster catch due to a
combination of increased lobster abundance and higher
fishing effort. The number of licences used for rock lobster
fishing in 2013/14 was 8% higher than the number of active
licences in 2012/13.
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The average rates of usage by active pot and diving fishers
(i.e. excluding all those who held a licence but failed to use
it) were 16 and 6 days, respectively during the 2013/14
fishing season. These rates were similar in the 2012/13
fishing season.

Finally, the average diary-adjusted catch taken by active pot
and diving fishers were 33 and 19 lobsters, respectively
during the 2013/14 fishing season. In the 2012/13 season the
average numbers of lobsters caught by pot and dive fishers
were lower at 20 and 12, respectively.

Stock Assessment

Assessment complete: Yes
Assessment method:

Level 5 - Length-structured population model

Breeding stock levels: Adequate

The stock assessment process for this fishery utilises the
broad range of fishery-dependent and fishery-independent
monitoring data as outlined in the research summary.

Indices of egg production are the main indicators for
assessing the sustainability of the lobster stock. These are
derived from a fully integrated stock-assessment model that
incorporates all available data sources to produce robust and
spatially comprehensive estimates of egg production.

The primary focus of management is to ensure that the
overall breeding stock is above, and is projected to remain
above, the threshold levels based on the early to mid-1980s
with a probability greater than 75% (West Coast Rock
Lobster Figure 3). These model-estimates of breeding stock
are supported by fishery-independent surveys that have been
undertaken since the early 1990s and show that the breeding
stock has been at record-high levels in recent years.

The secondary focus for management is to determine what
levels of harvest correspond to maximum economic
outcomes, how these harvest rate scenarios affect catch rates
and egg production levels and what would be the impacts of
removing different biological management measures such as
the setose rule.

A performance measure for the fishery is that the egg
production index for three breeding stock management areas
are projected to be above their respective threshold levels
(that estimated to be the early-mid 1980s levels) five years
into the future with a probability greater than 75%. The
fishery has therefore met this performance measure.

Catch per Unit Effort (CPUE)

Another assessment measure is the standardised catch per
unit of effort (CPUE) achieved annually by the commercial
fishery (West Coast Rock Lobster Figure 2). With the
change in management from input (effort controlled), to
output (TACC) based on individual catch limits in 2011/13,
commercial fishing behaviour has changed dramatically.
Under effort controls, fishers were driven to utilise and
maximise (through improved behaviour) all available effort
to maximise their catches. Under a TACC fishery, fishers are
driven to maximise profits through catching the most
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valuable grades of lobsters during the most profitable periods
of the season, while using as little effort as possible. This has
resulted in an increase in pot soak times and a move to
fishing more in lower catch rate periods when beach prices
are generally at their highest. This impacts the relativity of
commercial catch rates between the pre and post TACC
phases of the fishery, therefore these indices have been
standardised temporally and spatially and for high-grading to
allow for continuity across the different management periods.

Commercial

The progressive upward trend from the 1970s to the 1980s
reflects increasing efficiency during this period (West Coast
Rock Lobster Figure 2), which led to better catches from the
same number of effort. This trend was exacerbated in the
early 1990s, especially in Zone A following a substantial
management-induced reduction in effort (i.e. pot usage was
reduced to 82% of the unit holding and 77 mm CL lobsters
were protected during the whites).

Historically short-term fluctuations in abundance resulting
from the cyclical nature of puerulus settlement were reflected
in the legal-sized lobster abundance (CPUE) 3 to 4 years
later. The increase in CPUE for the 2008/09 fishing season,
however, relates more to the significant reduction in effort
levels during that season. The low TACC set for the
subsequent two fishing seasons (2009/10 and 2010/11) of
5500 t, about half the long-term average annual landing of

11 000 t successfully maintained high levels of legal biomass
and high catch rates in these two seasons. It should be noted
that the catch rate does not directly reflect the overall
abundance of lobsters, because legal catches do not include
the large biomass of under-size animals and breeding
females, which are both fully protected. Currently catch rates
within the fishery (3.9, 2.6 and 2.5 kg/potlift in zones A, B
and C, respectively) are at or close to record highs, well
above the historical long-term levels in each zone.

Recreational

The average recreational pot and diving diary-adjusted catch
rates were 2.1 and 3.2 lobsters per person per fishing day in
the 2013/14 fishing season. These catch rates are higher than
the 1.2 lobsters for potting and 2.1 lobsters for diving
calculated for the 2012/13 fishing.

Puerulus settlement

Post-larval (puerulus) recruitment to the fishery is monitored
on a lunar monthly basis. Recruitment levels are affected by
fluctuations in environmental conditions such as strength of
the Leeuwin Current and the frequency and intensity of low-
pressure systems generating westerly winds. Investigations
into additional factors that may be affecting these levels have
been underway since the record lows occurred in 2008
identified the onset of spawning as a key factor.

The puerulus settlement during the 2014/15 collection season
has shown a very similar pattern to all settlements since 2006.
The new pattern of settlement has a very poor August —
October period relative to the pre-2006 period, with most
settlement now occurring in November to February each
year. As this pattern has now occurred for nine consecutive
years this may represent a new long term pattern.

Settlement in 2014/15 in the southern sites Warnbro,
Alkimos, Lancelin and Jurien are below their pre 2006
“historical” averages but similar to or just above where they
have been over the past nine years. In the northern areas of
Port Gregory and Dongara were at their historical average
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while the Abrolhos was below its historical average. All
these three sites were well above (almost double) the average
levels experienced since 2006.

This represents significant improvement compared with the
recent seasons (West Coast Rock Lobster Figure 4). The
2014/15 settlement will mainly affect catch rates during the
2018 fishing season.

Non-Retained Species

By-catch species impact: Low

Listed species interaction: Sealions (Low)

Leatherback Turtles (Low)
Whale Entanglements (Moderate)

All WCRLF pots fished in waters less than 20 m within
approximately 30 km of Australian Sea Lion (ASL) breeding
colonies have to be fitted with an approved Sea Lion
Exclusion Device (SLED) (see
http://www.fish.wa.gov.au/Documents/recreational_fishing/a

dditional fishing_information/sea_lion_exclusion_devices.pd
). Video trials have indicated that this device is successful in

stopping sea lion pups from entering lobsters pots and
potentially drowning.

The performance measure for this fishery is that no increase
in the rate of capture of sea lions occurs. During the 2014
western rock lobster season, no sea lion captures were
reported, whereas the historical level is just over three sea
lions per season. The fishery has therefore met this
performance measure.

Entanglements are reported by industry and other water users
to the Department of Parks and Wildlife (DPaW) whose
specialist teams attempt to disentangle the animal, with a
high success rate. The western rock lobster fishing industry
has developed a code of practice to minimise the interaction
with whales in conjunction with DPaW and the Department
of Fisheries. The Minister for Fisheries initiated a ministerial
taskforce which included members of the Department,
Minister’s office, Industry (WRLC, WAFIC), a commercial
fisher and representatives of the federal Department of the
Environment (DotE). Its main function has been to identify
research projects and provide advice on possible mitigation
measures to reduce whale entanglements.

An outcome of this process has been the development of two
FRDC research projects, which in combination aim to assess
the issue of whale entanglements both through the trial of
gear modifications and by improving the collection of spatial
and temporal data on the whale migration along the West
Australian coast. The outputs of these projects have and will
continue to feed into future management arrangements to
reduce whale entanglements.

For the 2014 whale migration season fishers were required to
use modified gear on all fishing gear with ropes greater than
27.4m (15 fathoms).

The effectiveness of these modifications is still to be assessed
but a significant decline in whale entanglements with rock
lobster gear was recorded in 2014, declining from 18 in 2013
to six in 2014. Management measures remain in place for the
2015 whale migration season.

Turtle deaths as a direct result of interaction with the lobster
fishery are very rare. Given the significant reductions in
effort and hence pot ropes in the water since this assessment
was completed, the current risk is probably now even lower.
During the 2014 fishing season there was one interaction with
a turtle and no deaths reported.

The performance measure for the fishery is that there is no
increase in the rate of interactions with whales and dolphins
(entanglements). Over the recorded history (1990-2010),
commercial lobster fishing has resulted in zero to six
whale/dolphin interactions per season. Six whale
entanglements with lobster gear were recorded during the
2014 lobster season. The fishery has therefore achieved this
performance indicator.

The performance measure for the fishery is that there is no
increase in interactions with turtles. In 2014 one leatherback
turtle were reported to have been entangled in lobster fishing
gear. This incident rate is below the historical range of
between two and five entanglements per season over the
preceding five seasons. The fishery has therefore met this
performance measure.

The humpback whale is the predominant species that
interacts with the WCRLF, during both its northward
migration from May to August and then during its subsequent
southward migration from September to November. Owing to
the fishery’s historical closed season (July-November), there
was a limited period for interaction. There has been a rise in
the number of entanglements in commercial rock lobster gear
in recent seasons. This is likely due to the combination of an
increasing population of humpback whales, and the transition
of the WCRLF to a quota fishery with year-round fishing.,.

Ecosystem Effects

Food chain effects: Low

Overall, the fishery has previously been found to be unlikely
to cause any significant trophic (‘food web’) cascade effects
within shallow waters, as the protected sub-legal-sized
lobsters and breeding stock components form a relatively
constant significant proportion of the biomass which remains
from year-to-year, and the catch, particularly in inshore areas,
is less than the annual variability in biomass due to natural
recruitment cycles. A rock lobster-specific ecological risk
assessment completed in 2013 considered that, due to
considerable additional research that has been conducted on
this issue over the past few years, the removal of lobster in
deep-water regions are unlikely to be having a significant
impact on the surrounding ecosystem. This forum
subsequently classed this as a low risk.

Habitat effects: Low

The legislated design of rock lobster pots, the materials they
are made from and the strict control of replacement pots
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prevent ‘ghost fishing” problems arising. A study of human
impacts on the marine environments of the Abrolhos Islands
estimated that potting might impact on less than 0.3% of the
surface area of fragile habitat (corals) at the Abrolhos Islands.
Generally, throughout the coastal fishery, rock lobster fishing
occurs on sand areas around robust limestone reef habitats,
covered with coralline and macro-algae such as kelp
(Ecklonia spp.). This type of high-energy coastal habitat is
regularly subjected to swell and winter storms and so is
considered highly resistant to damage from rock lobster
potting. The significant recent reductions in fishing effort will
have reduced these risks even further.

Social Effects

Commercial

The western rock lobster fishery is an important sector of
Western Australia’s economy, with the commercial catch
from the current reporting season valued ex-vessel at $359
million. Employment is now year round, the fishing season
being from 15 January to the following 14 January. During
the year, 4 main processing establishments, located in the
Perth metropolitan area (2), Geraldton (1) and Cervantes (1),
serviced practically every location where fishing occurred.

Recreational

With around 45,000 licensed to fish, of which about 16,500
people take 498,000 individual lobsters annually, this fishery
represents a major recreational activity and provides a
significant social benefit to the Western Australian
community.

Economic Effects

Estimated annual commercial value (to fishers) for
2014: $359 million

The price that commercial fishers received for the western
rock lobster in 2014 was an estimated to be $60.40/kg
averaged across all processors and all zones of the fishery.
This was 26% increase on the $48.02/kg paid in 2013/14,
with the increase due to fishers only landing catch when the
advertised beach price was high, the move to a 12-month
season and a lower Australian dollar exchange rate. The
overall value of the fishery increased by 32% from the
previous season’s value of $271 million. This was a result of
a higher TACC and an improved market value (beach price).

The majority of landed lobsters were exported to China with
some product also going to Hong Kong, Taiwan, Japan,
United States and some into Europe.

Fishery Governance

Commercial
Current Fishing (or Effort) Level: Acceptable
Commercial catch target (2015):

6000 tonnes (TACC)

Between 1975/76 and 2014 commercial catches averaged
9,697 t with the maximum catch of 14,523 t being landed in
1999/2000 (West Coast Rock Lobster Figure 1). More
recently (post 2008/09) the annual catch levels have been
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based on much lower levels (down to 5,500 t). The pre-2008
variations in catches result primarily from varying levels both
of recruitment, which were largely associated with the
environmental conditions experienced by western rock
lobster larvae and post-larvae, and fishing effort. The record
low puerulus settlement in 2008/09 and poor settlement in
2009/10 followed a series of already low recruitment levels.
This resulted in a series of catch limits for this period being
imposed to generate a carry-over of legal biomass rather than
continuing the historical strategy of catching a similar
proportion of the available stock each year. This ensured
sufficient catch rates and breeding stock was available in
what would have otherwise been low catch years (2010/11 —
2013/14). For the 2008/09 season this involved restricting
the catch to below 7,800 t which required significant effort
reductions for both the whites (ca. 35%) and reds (ca. 60%)
portions of the season.

A different strategy was adopted for the 2009/10 and 2010/11
seasons, with defined overall catch limits set at 5,500 t £ 10
% and 5,500 t, respectively, being used to reduce catch rather
than effort reductions. The 2011/13 season was a 14 month
season therefore the catch target (TACC) was been increased
in proportion to what previously would have been taken at
the start of following season. The 2013 season represented
the first season when industry, through the Western Rock
Lobster Council, were provided with a range of biologically
acceptable TACCs based on an assessment of maximum
economic yield. From this range they were able to
recommend their preferred TACC to the Minister. For the
2013 season industry recommended 5554 t. The same
process occurred for the 2014 season with industry
recommending a TACC of 5859 t and for the 2015 season
industry recommended 6000 t.

Recreational

Current Fishing (or Effort) Level Acceptable

Target recreational catch limit (2014/15):
404 tonnes

Between 1986/87 and 2013/14 recreational catches have
varied between 98 t in 1987/88 to 360 t in 2002/03. Variation
of these catches results primarily from variable levels of
recruitment, which are driven by the environmental
conditions as described above. From 2008/09 onwards the
commercial and recreational sectors have been managed
under the principles of Integrated Fisheries management
(IFM), which allocates the commercial and recreational
sectors 95 and 5% of the total catch, respectively. Under this
arrangement the limit recreational catch for 2013/14 based on
a maximum allowable commercial catch (top of the MEY
range of acceptable catches) of 7,370 t was 388 t. (7370 x
5/95 = 388 t TARC). The estimated recreational catch for
2013/14 was approximately 64% of the TARC. The TARC
for 2014/15 season is 422 t.

New management initiatives (2015/16)

In 2015, an application for further export approval will be
made to the Commonwealth Department of the Environment.
Existing whale entanglement mitigation measures will be
reviewed with a view to making any necessary amendment
prior to the 2015 humpback whale migration period. The
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maximum legal lengths for female western rock lobsters will
be removed for commercial fishers and there will be an
extended trial (1 July — 14 November) removal of the
prohibition on taking setose western rock lobsters in the
commercial fishery. The Department will continue to work
with Recfishwest to review recreational catch levels and
determine any required management changes.

External Factors

The variations in western rock lobster catches both
commercially and recreationally are largely a result of
variable levels of puerulus settlement. A positive relationship
has historically existed between Leeuwin Current strength
and levels of puerulus settlement. The southward-flowing
Leeuwin Current also affects the spatial distribution of
puerulus settlement along the coast. Catches are also
dependent upon the environmental conditions at the time of
fishing.

Investigation into the puerulus downturn have identified that
when the spawning started early (temperature driven) and
was coupled with low numbers of autumn and winter storms,

WEST COAST ROCK LOBSTER FIGURE 1

the puerulus settlement was significantly lower and this
matched the recent lows. These factors combined were able
to explain 70% of the variation in historical puerulus
settlement up to 2013/14, including the record low settlement
0f 2008/09. These environmental factors also explained the
above-average settlement in 2013/14.

During late 2014 and 2015 the El Nifio conditions continued
to develop which then usually results in a lower puerulus
settlement occurring due to a weaker Leeuwin Current
strength and westerly winds.

More details on the comprehensive FRDC/Department-
funded research project are available on the Department’s
website
http://www.fish.wa.gov.au/Documents/research_reports/frr25

5.pdf.

The economic performance of the fishery is strongly affected
by the value of the Australian dollar (affecting the beach
price of lobsters), fuel and labour costs. In addition to
changes in management, WRL’s are highly sensitive to
environmental conditions, therefore were rated as a high risk
to the effects of climate change.

Annual catch (millions of kg - solid line) and nominal fishing effort (millions of pot lifts - dashed line) from fishers’ compulsory
monthly returns (pre 2010 season) and daily Catch Disposal Records for the West Coast Rock Lobster Managed Fishery from

1975/76 to 2014.
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WEST COAST ROCK LOBSTER FIGURE 2

Catch rates (kg/potlift) standardised for fishing location, depth and intra-season month from fishers’ compulsory monthly

ret