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OVERVIEW FROM TI—l|E
Executive Director

The State of the Fisheries Report is published annually

to provide an additional level of detailed reporting of the
management of fish stocks and their environment undertaken
by the Department of Fisheries. A summary report from the
document is included in the Department’s Annual Report to
Parliament, which includes the Department’s non-financial
(fishery) performance indicators.

By summarising management changes, compliance activities
and research data including stock assessments and breeding
stock levels, this document provides a valuable reference
point for Western Australian fisheries of major importance to
the commercial and recreational sectors, and the developing
aquaculture sector.

This year’s State of the Fisheries Report takes the next
step in the Department’s development of a full ecologically
sustainable development (ESD) approach to managing

the state’s fisheries and aquatic environments. That is, the
report structure now deals with fisheries and fishing-related
activities on a bioregional basis, enabling ecosystem-based
fisheries management to be more efficiently considered.
An outline of the management processes the Department
undertakes to manage the impact of fishing on the aquatic
environment now prefaces the fishery reports in each
bioregion, further emphasising the Department’s long-
standing commitment to protecting the habitats which

support our fish stocks and aquatic tourism industries.

These bioregional reports indicate that the majority of
Western Australia’s significant fisheries stocks continue to be
in a healthy condition and that fishing presents few risks to
the stocks or the aquatic ecosystems underpinning them. In
contrast, the stocks of the state’s larger sharks, particularly
the longer-lived species such as dusky whalers, are under
excessive pressure from fishing. Management of fisheries
targeting these vulnerable stocks is being reviewed to address
this decline.

Also of concern is the degradation of many of the state’s
rivers and estuaries and its impact on fish stocks and
fisheries, particularly in the lower west coast estuaries.

DEPARTMENT OF FISHERIES
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On the positivé side, it is pleasing to note that the tiger

prawn stocks in Exmouth Gulf have recoved from the effects
of Cyclone Vance, and that the state’s south coast 'p’ilchard
fisheries have now returned to a healthy state following the
exotic virus episodes of the late 1990s. The report also shows
that ongoing Departmental action to manage snapper fishing
in inner Shark Bay has been effective.

These examples of the varied challenges facing both fisheries
and coastal aquatic environments highlight the increasing
need for scientific monitoring and proactive management
of all fishing activities. The development of a system of
Integrated Fisheries Management (IFM), funded in the 2004
Budget, is now central to achieving the Government’s goal
of long-term sustainability for our fish stocks. Under IFM,
all fishing sectors — commercial, recreational and customary
— will be allocated explicit shares within a total allowable
catch for each fishery. This direct approach to managing the
inevitable resource-sharing issues now arising is crucial to
meeting ESD goals for the state’s fisheries, and will involve
some refocusing of the Department’s research and field
compliance activities.

The restructuring of State of the Fisheries to reflect the
needs of future reporting has been a major but necessary
undertaking. I would like to take this opportunity to express
my appreciation to all Departmental staff who contribute to
this important annual performance review of our fish stocks.
Fishers throughout the state are also to be commended for
their positive support for the Department’s research and
management programs, without which sustainability cannot
be achieved.

7

Peter P. Rogers
EXECUTIVE DIRECTOR
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EDITOR’S
Introduction

The State of the Fisheries Report 2003/04 represents the first
significant departure from the structure first adopted in 1994
when this current series began. This change, to a bioregional
reporting structure, has been undertaken to align the fishery
reports with the Department’s now fully implemented ESD

management focus, which involves management of both the

individual fisheries and their aggregate effects on regional
environments. The work of the Fish and Fish Habitat
Protection Program, which provides overall environmental
coordination for the Department’s fisheries management
activities and habitat reserves, now provides the lead-in for
each bioregion.

State of the Fisheries reports in detail on the activities and
impacts of fishing across each of the state’s four marine
bioregions and two inland (freshwater) bioregions, so readers
can now more easily see the linkages and overlaps between
fisheries and fishing-related activities within each bioregion.
The revised structure also reflects the Department’s new
initiative in Integrated Fisheries Management and resource-
sharing necessary to ensure ongoing sustainability of the
state’s fisheries resources. For convenience, however, within
the overall bioregional structure the individual reports remain
grouped by stakeholder interest and follow the Department’s
program structure.

A second aspect of the restructure has been to limit the
overlap between State of the Fisheries and the Department’s
Annual Report to Parliament. For detailed information on the
operation of the Department’s four programs (Commercial
Fisheries, Recreational Fisheries, Pearling and Aquaculture,
and Fish and Fish Habitat Protection), and performance
measures of fisheries management, readers should refer to
the Annual Report, available online at www.fish.wa.gov.au/
annualreport/index.html.

During 2003/04, the Department’s major focus on ESD and
biodiversity conservation has continued, with significant
resources being devoted to the completion of full fishery
environmental risk assessments and the submission of
applications to the Australian Government Department of
Environmental and Heritage for environmental certification
under the Environment Protection and Biodiversity
Conservation Act 1999. All of the state’s major export
fisheries were successful in receiving this certification by 30
June 2004. Applications for the majority of the state’s smaller
exporting fisheries have also been completed and have been
lodged for assessment in the coming year.

The focus on environmental aspects of fishing has also
extended to the provision of scientific advice to Government

6 DEPARTMENT OF FISHERIES
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in relation to the planning for new marine parks and-feserves
and revisions to existing marine parks. Although marine parks
are not under the Department’s directlegislative controls,

the management of fishing within marine parks is actively
undertaken by the Department. Similarly, the need for the
Research Division to provide expert advice for marine park
management results from the mobile nature of fish stocks

and aquatic species generally, which does not allow marine
protected areas to operate in isolation.

In addition to the regular status reports on commercial

and recreational fisheries and aquaculture industries, and
information on marine protected areas, this year’s report for
the first time includes detailed information on the state’s
developing aquatic charter industry. This sector numbered
252 licensed fishing tour operators and 36 licensed restricted
fishing tour or eco-tour operators at the end of 2003. Catch
and effort data from the charter fleet, which supports the
recreational sector, will provide a valuable supplement to the
information from commercial operators.

The information provided by fishers, particularly through
detailed voluntary log books, continues to provide the

critical long-run time series of data necessary to determine
sustainable harvest levels across the state. The increasing
numbers of volunteers in commercial, recreational and charter
vessels, and through the Volunteer Fisheries Liaison Officer
program, are adding substantially to the research efforts of
the Department. In effect, the state now has hundreds of
volunteer vessels contributing to the knowledge of fish stocks
and the marine environment of Western Australia. This level
of cooperation and active collaboration between all fishing
sectors and the Department’s staff continues to be a major
factor in our ability to monitor the health of the state’s fish
resources and set sustainable harvest levels.

The state’s aquaculture research and development program
also benefits greatly from the active collaboration provided
by aquaculturists, who provide access to farms and facilities
for the research necessary for sustainable expansion of this
important sector of the industry.

While State of the Fisheries is designed to meet the
Department’s reporting requirements, the volume also
provides the general public and interested fishers with a
ready reference source. The report is directly accessible on
the Department’s website (www.fish.wa.gov.au/sof/index.
html), where users are free to download relevant sections
for personal use. If quoting from the document, please give
appropriate acknowledgment using the citation provided
on p. 2.
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Readers will be aware that this volume is being published
later than normal in the annual cycle. This has been
unavoidable due to the additional commitments of the
editorial team, who have been heavily involved in the
development of the Department’s new, world-class fisheries
and marine research centre at Hillarys Boat Harbour. This
centre, to be commissioned during 2005, will be the first

in Australia to combine research and community education
facilities to make fisheries and marine science information
and activities directly accessible to the WA public.

I would like to thank all of my Departmental colleagues who
assisted with the difficult task of restructuring their reports
while providing the comprehensive information contained

within them. Special thanks are also due to my edltonal team

members, Dr Rick Fletcher and Ms Fran Head, who have had
to take on an increased share of the-substantial work involved
in editing the restructured document, and to Mrs Séﬁdy C[afke

who has again expertly converted it into a quality printed -

volume.

e —

Dr J.W. Penn
DIRECTOR - FISHERIES RESEARCH

How to use
THIS VOLUME

To obtain full benefit from the information provided, readers
need to understand various terms and headings used in the

text and summarised in Appendix 1 (which also appears in

the Department’s Annual Report to Parliament). Many of
these terms and headings follow the national ESD reporting
structure (Fletcher et al. 2002). In addition to the explanations
provided below, acronyms are expanded at their first
occurrence in the text, and are listed in a glossary at the end of
the volume.

Bioregions

As noted above, readers need to note the new, fully
bioregional structure of this report (Introduction Figure

1). A ‘bioregion’ refers to a region defined by common
oceanographic characteristics in the marine environment and
climate/rainfall characteristics in the inland river systems.
The marine bioregional boundaries used here generally follow
those of the Interim Marine and Coastal Regionalisation for
Australia report (IMCRA Technical Group 1997), except

for the inclusion of the Gascoyne coast as a separate region,
reflecting its nature as a permanent transition zone between
tropical and temperate waters. The precise boundaries of

the bioregions reflect specific grid reference points used

in fisheries management plans and data recording systems.
Each individual bioregion has been provided with a general
introduction outlining its aquatic environment, major

DEPARTMENT OF FISHERIES
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commercial and recreational fisheries and aquaculture
industries.

Exploitation status

Fully exploited: relates to stocks where harvesting is in

the optimal range of ‘maximum sustainable yield’, which is
defined as the greatest catch that can be removed each year
without reducing the capacity of the fish stock to renew itself.

Under-exploited. relates to fish stocks which are being
harvested at a level less than the maximum sustainable yield.

Over-exploited: relates to stocks where the harvest is above
the maximum sustainable yield, and measures to reduce the
catch should be considered. Typically, over-exploitation is
first characterised by ‘growth over-fishing’, where the fish are
being caught at less than optimal size. In rare cases, growth
over-fishing becomes ‘recruitment over-fishing’, where

the average number of recruits declines due to insufficient
parental biomass.

Breeding stock status

Adequate: reflects levels of parental biomass where average
recruitment of small new individuals (recruits) to the stock

is occurring and annual variability is a function of unrelated
environmental effects or recruit survival.

FISHERIES REPORT 2003/04 7




Increasing: reflects situations where the parental biomass
has been depleted by fishing or some other event (e.g. the
virus attacks on pilchards in the 1990s) and is now recovering
due to management action or natural processes.

Decreasing: reflects situations where fishing pressure (catch)
has been excessive and parental biomass is falling to a level
where recruitment over-fishing is possible.

Non-retained species

This refers to any species caught during the fishing operation
which are not the target of, or retained by, the fishing
operation, and can include both potential impact on unwanted
‘bycatch’ species and any interaction with protected species.
In each case an explanation is provided of the situation and
the level of risk to the stock from fishing operations.

Ecosystem effects

This refers to the indirect impacts of removing fish from the
ecosystem, and physical interactions of fishing gear with the
sea floor. Each fishery is considered in terms of effects on the
food chain and the habitat, and an assessment of ecological
risk (negligible, low, medium or high) is provided.

Acceptable catch (or effort) range

Acceptable catch range: the range of annual catches, taking
into account natural variations in recruitment to the fished
stock, which can be expected under a fishing-effort-based
management plan.

Acceptable effort range: the range of annual fishing effort,
assuming natural variability in stock abundance, required
to achieve a total allowable catch under a catch quota
management plan.

Where annual catch or effort falls outside of this range, a
management review or additional research to assess the cause
is generally required.

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) but might also
include, for example, market factors or coastal development,
is necessary to fully assess the performance of the fishery.

Season reported

Readers should also be aware that the individual fishery and
aquaculture production figures relate to the latest full year

or season for which data are available, noting the inevitable
time-lags involved in collection and analysis. Therefore, the
statistics in this volume generally refer to the financial year
2002/03 or the calendar year 2003. Similarly, the statistics on
compliance and educational activities are also for 2002/03,
following analysis of data submitted by Fisheries Officers.

In contrast, the sections on Departmental activities in the
areas of fishery management and new compliance activities
are for the current year, and may include information up to
June 2004.
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INTRODUCTION FIGURE |

Map of Western Australia showing the general boundaries of the bioregions referred to throughout this document.
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West Coast

ABOUT THE BIOREGION

The marine environment of the west coast bioregion between

Kalbarri and Augusta is predominantly a temperate oceanic
zone, and is heavily influenced by the Leeuwin Current

which transports warm tropical water down the continental ——

shelf. The fish stocks of the region are typically temperate,

in keeping with the shelf water temperatures which range
from 18°C to about 24°C. The 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 and south coasts. This
current system, up to several hundred kilometres wide along
the west coast, flows most strongly in autumn/winter (April to
September) 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 ENSO
events in the Pacific Ocean.

Weaker counter-currents on the continental shelf, such as the
Capes Current which 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 all protected coastal
waters of the west coast
bioregion, in depths of
up to 30 m, and act as
major nursery areas for
many fish species and
particularly for the large

L
. western rock lobster stock.
£ g The west coast is
= characterised by exposed sandy
* J . ‘.', i # " beaches and a limestone reef
e emiy 1 L system which creates surface reef

lines often about 5 km off the coast. Sea
floors further offshore on the continental shelf
are typically coarse sand interspersed with low limestone
reef associated with old shorelines. There are few areas of

1] DEPARTMENT OF FISHERIES
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protected water along the west coast, the exceptions b/e/ing
in the Abrolhos Islands, in the lee of some small islands
off the mid-west coast, and behind Rottnest and Garden
Islands off the metropolitan-area. The major significant
marine embayments-of the west coast are Cockburn Sound

—and Geographe Bay. Beyond Cape Naturaliste the coastline

changes from limestone to predominantly granite and
becomes more exposed to the influences of the Southern
Ocean. Along the west coast there are four significant
estuarine systems, the Swan/Canning, Peel/Harvey and
Leschenault estuaries and Hardy Inlet (Blackwood estuary),
all of which are permanently open to the sea and form an
extension of the marine environment except when freshwater
runoff displaces the oceanic water for a short period in winter
and spring.

The principal commercial fishery in this region targets the
western rock lobster. The West Coast Rock Lobster Fishery is
Australia’s most valuable single-species fishery, producing an
average catch of 11,000 tonnes valued at around $300 million
annually. There are also significant fisheries for scallops,
abalone, blue swimmer crabs, sharks, pilchards, and coastal
and estuarine finfish. Many of these inshore fish resources
are shared with the recreational sector.

The bioregion is also home to an active wetline fishery, for
which specific management arrangements are currently being
developed. Demersal line fishers take a range of species
including dhufish, snapper, baldchin groper and emperors
from boats operating purely as wetliners (i.e. no form of
access other than the fishing boat licence) as well as from
boats operating in other managed fisheries. There is also

an important take of fish by beach seining and near-shore
gillnetting using hand-hauled nets, for species including
whitebait, mullet and whiting.

In this region more than any other in the State, population
growth poses specific challenges for fisheries management.
Increased recreational fishing pressure, and the setting of
catch shares for commercial and recreational users, remains a
major focus of the Department’s management activity.

The west coast bioregion is the most heavily used area

for recreational fishing owing to its accessibility to the
main population centres. The region provides a range of
recreational fishing opportunities, from estuarine fishing to
beach fishing and boat angling in embayments. Offshore
boat angling includes both demersal and pelagic/game
fishing opportunities around islands and on the edge of the
continental shelf.
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Species targeted include black bream, flatfish-and blue
swimmer crabs in estuaries, and herring, whiting (including
King George whiting), tailor, mulloway and abalone from
beaches. Boat-based fishing targets herring, whiting, rock
lobsters, pink snapper, dhufish, baldchin groper and a number
of larger pelagic and game species.

The principal aquaculture development activities in the west
coast bioregion are the production of blue mussels (Mytulis
edulis) 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 WA
coastline under the influence of the Leecuwin Current, areas
outside embayments (where nutrient levels are enhanced) are
unsuitable for bivalve aquaculture.

ENVIRONMENTAL
MANAGEMENT

Regional Overview

On the west coast, marine habitats are
largely protected from any physical
impact of commercial fishing by
extensive closures to trawling, the

only permitted fishing method which

can significantly affect marine habitats.
These closures, introduced in the 1970s
and 1980s, protect essentially all seagrass
and reef habitats, with trawling limited to sand

areas inhabited by target species such as scallops (West
Coast Habitat Protection Figure 1). In addition, habitat and
biodiversity protection is provided by specific Fish Habitat
Protection Areas, Reef Protected Areas and marine parks

in sensitive areas (West Coast Habitat Protection Figure

2). These protective management measures ensure that

the marine habitat and biodiversity have remained in good
condition. The exception to this, and the major threat to
biodiversity and fish habitats in the west coast bioregion, is
from coastal development and environmental degradation
from terrestrial runoff impacting estuaries and some protected
near-shore waters.

DEPARTMENT OF
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During 2003/04, the Department of Fisheries has provided
extensive scientific and management advice to Government in

relation to the planning for the proposed Capes Marine Park —
between Busselton and Augusta. It has also been working

on the preparation of orders under the Fish Resources
Management Act 1994 in order to modify fisheries regulations
in accordance with the final Jurien Bay Marine Park
Management Plan.

Following the release for public comment of the draft
management plan for the proposed Blue Holes Fish Habitat
Protection Area at Kalbarri, a final management plan is being
prepared for Ministerial approval.

Recommendations for the development of a land-based
tourism facility at the Abrolhos Islands, contained within
Fisheries Management Paper no. 146 (the sustainable tourism
plan for the islands), were implemented during 2003/04.
When a preferred respondent has been selected, they will
work with a Departmental working group to satisfy state
and federal requirements before environmental approvals
are granted. A licence to develop the Long Island site in the
Wallabi Group will not be approved by the Minister
for Fisheries until all environmental and other
aspects of the proposed development are
assessed as practical and suitable for this
unique marine ecosystem.

FISHERIES REPORT 2003/04

w2
o5
o —
a0
60
>
(%]
=

NOID3dOId
1SVOD INAODSVD

NOIS3YOId

1SVOD HLYON

NOID3dOId
1SVOD H1NOS

NOID3¥O0Id
ANVINI NYIHLYON

NOID3YIg
ANVINI NY3IHLNOS




West Coast Bioregion

27° S (

Kalbarri

West Coast

Legend

Extended seasonal
trawl closure

Permanently closed
to trawling
——~- 200 m contour Black
Point

115° 30'E
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Map showing areas of permanent and extended seasonal closures to trawl fishing in the west coast bioregion.
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West Coast Bioregion

COMMERCIAL FISHERIES

West Coast Rock Lobster
Managed Fishery Status Report

Prepared by M. Rossbach and R. Melville-Smith, with
management input by S. Anderson

FISHERY DESCRIPTION

The West Coast Rock Lobster Managed Fishery (WCRLF)
targets the western rock lobster, Panulirus cygnus, on the
west coast of Western Australia between Shark Bay and Cape
Leeuwin, using baited traps (pots). Its annual production,
which averages in excess of 11,000 t, makes it Australia’s
most valuable single-species fishery.

Governing legislation/fishing authority

West Coast Rock Lobster Management Plan 1993

West Coast Rock Lobster Managed Fishery Licence

Various Notices and Orders under the Fish Resources
Management Act 1994

Consultation processes

Rock Lobster Industry Advisory Committee and
subcommittees

Annual RLIAC coastal tour

Department—industry meetings

Boundaries

The boundaries of this fishery are ‘the waters situated on

the west coast of the State bounded by a line commencing

at the intersection of the high water mark and 21°44" south
latitude drawn due west to the intersection of 21°44° south
latitude and the boundary of the Australian Fishing Zone;
thence southwards along the boundary to its intersection with
34°24" south latitude; thence due east along 34°24" south
latitude to the intersection of 115°08 " east longitude; thence
due north along 115°08" east longitude to the high water
mark; thence along the high water mark to the commencing
point and divided into zones’. The fishery is managed in three
zones: south of latitude 30° S (C Zone), north of latitude 30° S
(B Zone) and, within this northern area, a third offshore zone
(A Zone) around the Abrolhos Islands.

Management arrangements

This fishery is managed using a total allowable effort (TAE)
system and associated input controls. The primary control
mechanism is the number of pots licensed for the fishery,
together with a proportional usage rate which creates the
TAE in pot days. Unitisation in the fishery and transferability
provisions allow market forces to determine what is the most
efficient use of licences and pot entitlements. This is known
as an individually transferable effort (ITE) management
system. The number of pots allowed in the fishery was set at
76,623 in the late 1980s, and since 1993/94 a usage rate of
82% has operated to keep the TAE at a sustainable level.

The fishery is divided into three zones which distributes effort
across the entire fishery, reducing concentration of effort
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and the potential for higher exploitation rates. This also
permits the implementation of management controls aimed at
addressing zone-specific issues, including different maximum
size restrictions in the northern and southern regions of the
fishery.

The management arrangements also include the protection of
females in breeding condition, a variable minimum carapace
length and a maximum female carapace length. Gear controls,
including escape gaps and a limit on the size of pots, also play
a significant role in controlling exploitation rates. The season
is open from 15 November to 30 June annually, with the
Abrolhos Islands zone operating from 15 March to 30 June.

In 1999/2000, the West Coast Rock Lobster Managed Fishery
became the world’s first fishery to receive Marine Stewardship
Council (MSC) certification. The ongoing requirements of
maintaining this certification continue to require a high level
of research and management input.

During 2002/03, the Australian Government Department

of Environment and Heritage (DEH) certified the fishery

as environmentally sustainable under the provisions of the
Environment Protection and Biodiversity Conservation Act
1999. While subject to a number of conditions, certification
allows product from the fishery to be exported from Australia
for a period of five years before reassessment.

Research summary

Research activities continue to focus on the core business
activities of assessing stock sustainability and forecasting
future catch levels. This involves fishery-independent
monitoring of puerulus settlement and breeding stock levels.
Industry performance is monitored through compulsory
catch and effort records from both fishers and processors and
comprehensive data from the voluntary log book scheme,

all of which is used for modelling and stock assessment. An
update of the stock assessment of the fishery was undertaken
during 2003/04 with particular emphasis on the northern
coastal zone where industry and the Department had concerns
over the status of the stocks.

An environmental management strategy was developed for use
in the assessment of the broader ecosystem impacts of rock
lobster fishing in the context of ESD and MSC certification.
This strategy includes research to reduce the interaction of

sea lion pups with pots. A new project to investigate the
ecosystem effects of rock lobster fishing in deep water has
also been developed.

The following status report summarises the research findings
for this fishery.

RETAINED SPECIES
Commercial production (season 2002/03):

11,387 tonnes
Landings
Trends in the annual catches from the West Coast Rock
Lobster Managed Fishery are shown in West Coast Rock
Lobster Figure 2. The 2002/03 catch in the WCRLF was
forecast from puerulus settlement 3—4 years previously to be
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10,600-11,700 t. The catch from the WCRLF for the 2002/03
season was 11,387 t, 5.3% greater than the long-term average
catch of 10,820 t and 27% greater than the previous season’s
8,966 t. In 2002/03, the catches in A Zone, B Zone and C
Zone were 1,722 t, 3,245 t and 6,420 t respectively, with A
Zone 4.3% higher, B Zone 15.9% higher and C Zone 42.2%
higher than the previous season.

The total catch of western rock lobster from this fishery
(commercial and recreational) was approximately 12,277 t,
29% higher than the previous season’s catch of 9,510 t.

Octopus may also be caught in rock lobster pots, generally

in shallow water (020 fathoms or 0—37 m), and a catch rate
of 0.035 octopus per pot lift was recorded in the 2002/03
voluntary research log book data. This was 16.6% above

the average of 0.03 per pot lift over the period 1985/86 to
2001/02. This translates to an estimated 270,000 octopus
caught in the fishery during 2002/03. Octopus catches in B
Zone were about 34% greater than those in C Zone, with those
in A Zone estimated at approximately 32,000.

Fishing effort/access level

The 82% pot usage rate maintained since 1993/94 has had the
secondary effect of ‘encouraging’ a reduction in fleet size as
vessels purchased additional pot entitlements to improve their
economic efficiency. Under legislation introduced in 2000/01,
new WCRLF licences could be created if a minimum pot
holding of 63 was demonstrated. In addition, licensees could
redistribute all pots by lease or sale down to a holding of a
single pot on a licence, which then was considered dormant.
Under this scenario, 145 vessels in A Zone, 137 in B Zone
and 281 in C Zone actually fished for lobster in 2002/03. The
number of dormant licences increased from 6 to 7 in A Zone,
from 7 to 11 in B Zone and from 17 to 20 in C Zone. Thus, in
comparison to the 570 active boats in 2001/02, a fleet of 563
vessels fished in 2002/03.

The nominal fishing effort was 10.18 million pot lifts, 1.5%
lower than the 10.33 million pot lifts for 2001/02 (West Coast
Rock Lobster Figure 2). The 2002/03 nominal effort for the
A, B and C Zones of the WCRLF was 1.16, 3.66 and 5.35
million pot lifts respectively, which was 4.1% less, 3.2% more
and 0.3% more than the previous season’s pot lifts.

Catch rate

The catch per unit of effort (CPUE) achieved annually by

the fishery (West Coast Rock Lobster Figure 3) provides a
broad indicator of the abundance of the stock. The downward
trend from the 1950s to the 1980s reflects the increasing
effort (and utilisation of pots) during this period (West Coast
Rock Lobster Figure 2) which automatically leads to lower
CPUE. This trend was reversed in the early 1990s through a
substantial management-induced reduction in effort (i.e. pot
usage was reduced to 82% of the unit holding) and specific
protection for breeding females, both designed to increase the
abundance of breeding stocks.

Shorter-term fluctuations in abundance (West Coast Rock
Lobster Figure 3) represent the cyclical nature of puerulus
settlement which is reflected in abundance (CPUE) three to
four years later.

DEPARTMENT OF

The increase in CPUE to 1.1 kg/pot lift in 2002/03 (around
29% more than the previous year) relates directly to the levels
of puerulus settlement recorded previously.

7%
On the basis of the 2002/03 mail survey, an estimated 7% of
the total rock lobster catches were taken recreationally. (See

Licensed Recreational Rock Lobster Fishery Status Report,
pp- 55-57.)

Recreational component:

STOCK ASSESSMENT

Assessment complete: Yes

Stock assessment in this fishery utilises the broad range of
fishery data and fishery-independent monitoring outlined in
the research summary above.

The stock remains fully exploited and under the current
management arrangements introduced in 1993/94, which
included an 82% pot usage rate, the overall breeding stock
also remains at or above the target levels of the late 1970s
and early 1980s (West Coast Rock Lobster Figure 4).

Nominal fishing effort fell in the 1993/94 season as a result
of management changes and there has been an slight increase
since then. Most of the decline in fishing effort occurred in
the 0-10 fathom depth zone, particularly in Zones A and B.
Over the period 1989 to 2003, the proportion of effort in 0—10
fathoms has declined from 50-60% to around 50% in A and
B Zones, while in C Zone shallow-water effort has remained
stable at an average of about 55%. The proportion of effort

in deeper water (20-30 fathoms) increased in the mid- to

late 1990s, but absolute numbers of pot lifts have remained
relatively stable since 1993/94. Previous studies have
indicated significant increases in effective effort in deep water
during the ‘reds’ fishery due to the introduction of improved
fishing technology such as colour echo sounders and GPS
during the 1980s and early 1990s.

A new stock assessment approach using depletion estimates
was completed during 2003/04 which provided good estimates
of exploitation rates and residual biomass in the three zones
of the fishery. This analysis showed that exploitation rates in
A Zone have reduced marginally since 1993/94. In B and C
Zones, a reduction in exploitation was noted after 1993/94 but
an upward trend has been re-established, particularly in

B Zone where the exploitation rate has risen back to the levels
of the early 1990s, mainly due to increases in efficiency of the
fleet. Exploitation rates for the shallow (< 20 fathoms) and
deeper (> 20 fathoms) sectors are now being investigated.

Post-larval (puerulus) recruitment to the fishery is monitored
monthly and relates to fluctuations in environmental
conditions such as strength of the Leeuwin Current and the
frequency and intensity of low-pressure systems generating
westerly winds. Annual indices of puerulus settlement for
2002/03 were below average at all sampling sites (West Coast
Rock Lobster Figure 6). These results reflect the El Nifio
conditions (affecting the strength of the Leeuwin Current)
which commenced in early 2002 and continued well into
January 2003. Fluctuations in commercial catches are due
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West Coast Bioregion

primarily to variations in puerulus settlement three and four
years prior to the season in which the catch is taken. These
lower 2002/03 settlements will first impact during the ‘reds’
of 2005/06 and then as a poor ‘whites’ throughout the fishery
in 2006/07. The consensus forecast from international climate
experts is for near-neutral conditions for the remainder of
2003 but with a possible return to El Nifio in 2004 which,

if correct, may lead to average to slightly below-average
settlement within the next settlement period.

Exploitation status: Fully exploited

Breeding stock levels: Adequate

Hall and Chubb (2001) assessed the impact of the current
management package on the WCRLF and concluded that

the sustainability of the fishery was assured at the current

rate of exploitation. The modelling confirmed that overall

egg production levels were then well above those before the
1993/94 package was introduced. This modelling approach
has been updated in 2003 to assess the current status of stocks
and to explore management options to reduce the level of
exploitation in the northern part of the fishery where breeding
stock levels have trended downwards.

A three-year moving average (smoothing) is now used to show
the underlying trends in the trajectory of the breeding stock
indices rather than highlighting individual data points which
can vary significantly due to environmental effects on the
catchability of lobsters.

The north and south coastal fishery-dependent spawning stock
indices, based on commercial monitoring data, together with
the related coastal fishery-independent breeding stock survey
(IBSS) index, are presented in West Coast Rock Lobster
Figure 4. The Abrolhos Islands index from the IBSS is
presented in West Coast Rock Lobster Figure 5.

Following the introduction of the management arrangements
in 1993/94, the coastal egg production indices of breeding
stock increased quite dramatically and within three years
had returned to target levels. Successive years of very high
levels of recruitment (predicted from puerulus settlement and
reflected in the high catches) increased egg production above
target levels during the early 2000s, but these levels have
fallen off in the northern zone of the fishery in recent years
(West Coast Rock Lobster Figure 4). The Abrolhos Islands
breeding index (West Coast Rock Lobster Figure 5) has

also declined, but this is not of concern since approximately
70% of the egg production there comes from sub-legal-sized
lobsters. Catches at the Abrolhos Islands (West Coast Rock
Lobster Figure 5) are a reasonable representation of the
breeding stock as the size at maturity is much smaller than
on the coast. The decline in egg production in the northern
coastal region is of more concern. The current levels of egg
production in the north coastal region are still marginally
above the target levels set in 1993/94 (West Coast Rock
Lobster Figure 4), but their sharp downward trend over the
last two years has led to management discussions aimed at
introducing management measures to reverse these trends.

More recent research modelling of the ratios of egg production
in the fishery now, compared with back-calculated estimates
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of virgin levels, suggests that current egg production levels
for A, B and C Zones respectively are about 22%, 8.5% and
30% of the unfished levels, compared to 20%, 2% and 18%
prior to the introduction of the 1993/94 management package.
Overall the stock is considered to be still above the minimum
reference point level of approximately 25% used for the
fishery.

Projected catch next season (2003/04):
13,450-13,750 tonnes

Total catch predictions for the WCRLF are made by summing
the regional catch predictions from puerulus settlement at

the Abrolhos Islands (A Zone), Seven Mile Beach (B Zone)
and Alkimos (C Zone) (West Coast Rock Lobster Figure 6).
Catch estimates for C Zone also are forecast from combined
puerulus settlement figures from a number of C Zone puerulus
collection sites. These additional forecasts, for the most

part, are not dissimilar to the predictions based on Alkimos
settlement alone. Seasons 2003/04 and 2004/05 are expected
to produce commercial catches of around 13,450-13,750 t and
12,650-12,850 t respectively, resulting from above-average
puerulus settlement in 1999/2000 and 2000/01 (West Coast
Rock Lobster Figure 6). A decline in catch is forecast for the
2005/06 and 2006/07 seasons to about 10,300 t and 9,600 t
respectively due to the lower puerulus settlement in recent
years.

NON-RETAINED SPECIES

Bycatch species impact: Low

Fishery-independent monitoring indicates that the impact of
rock lobster fishing on the bycatch of fish and invertebrates,
other than octopus (see ‘Retained species’), is minimal.

Protected species interaction: Low—moderate

The WCRLF interacts with the Australian sea lion, Neophoca
cinerea, in a limited way with the accidental drowning of

an apparently small number of sea lion pups in rock lobster
pots as the pups attempt to rob the traps of either bait or rock
lobsters (West Coast Rock Lobster Figure 1). Such incidents
appear to be infrequent and restricted to one or two isolated
areas where sea lion pups forage. In the formal ecological
risk assessment conducted as part of the MSC certification
and DEH assessment processes, the interaction between the
WCRLF and the Australian sea lion populations on the west
coast was assessed as being a moderate risk due to their very
low numbers since the start of the twentieth century.

A report is being compiled by the Department of Fisheries
which assesses the historical abundance and distribution of
this species throughout Western Australia. Management
actions being proposed to minimise or eliminate the incidental
mortality of sea lions include modifying existing pots with
some form of sea lion exclusion device. Further work is being
conducted to estimate the levels and areas of interaction
through analysis of databases and phone interviews with
commercial fishermen. A scientific reference group including
independent experts has been established to advise on all the
issues associated with this research and management program.
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WEST COAST ROCK LOBSTER FIGURE |

A juvenile Australian sea lion with a rock lobster it has
removed from a fishing pot. Photo Richard Campbell.

Turtle deaths as a direct result of interaction with the lobster
fishery appear to be rare. Six turtle species occur in the waters
of the western rock lobster fishery, and species identification
by fishers for reporting purposes is an issue. Only the
entanglement of leatherback turtles (Dermochelys coriacea)
was identified as a moderate risk by the risk assessment, and
data are being collected to establish the level of interaction
with rock lobster fishing. There are occasional reports of a
whale entangled with ropes, but this is rare.

The environmental management strategy adopted for the
WCRLF requires monitoring of, and attempts to minimise,
accidental interaction with these species wherever practicable.

ECOSYSTEM EFFECTS

Food chain effects: Low

The fishery is unlikely to cause significant trophic (‘food
web’) cascade effects, as the protected sub-legal-sized lobsters
and breeding stock components form a relatively constant
and significant proportion of the biomass (> 80%), which
remains from year to year, and the catch, particularly in
inshore areas, is less than the annual varability in biomass
due to natural recruitment cycles. The western rock lobster

is an opportunistic omnivore feeding on a wide range of
food items from coralline algae to molluscan and crustacean
fauna, the populations of which have high productivity

and short life cycles. With current knowledge, the overall
effect of the fishery on the wider ecosystem is assessed to

be minimal. A low risk was assigned to this fishery impact
during the ecological risk assessment. A proposal for research
to determine whether lobster abundance has any detectable
influence on the ecology of deep-water reefs inhabited by
lobsters has been developed.

Habitat effects: Low

The legislated design of rock lobster pots, the materials

they are made from and the strict control of replacement

pots prevent ‘ghost fishing’ problems arising. A study of
human impacts (including rock lobster fishing) on the marine
environments of the Abrolhos Islands, funded by the Fisheries
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Research and Development Corporation (FRDC), estimated
that potting might impact on between 0.1% and 0.3% of the
surface area of fragile habitat (corals) at the Abrolhos. Fishing
in this zone is only allowed in three and a half months of the
year. Generally, throughout the coastal fishery, rock lobster
fishing occurs on sand areas around limestone reef habitat
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.

SOCIAL EFFECTS

The western rock lobster fishery is an important sector

of Western Australia’s economy, with the catch from the
current reporting season valued ex-vessel at $278 million.
Employment is seasonal, the fishing season covering seven
and a half months from 15 November to 30 June. A total of
563 vessels and 1,576 people were engaged directly in fishing
for rock lobster in 2002/03. This equates to one skipper and
an average of 1.8 deckhands per vessel. During the year, 11
processing establishments engaged between 150 employees

in the closed season and about 1,000 employees during

the fishing season. The processing establishments’ receival
depots or trucks serviced practically every location where
fishing occurred, whilst the factories were located in the Perth
metropolitan area (5), Jurien (1), Cervantes (1), Dongara (1)
and Geraldton (3). Rock lobster fishing has been responsible
for the establishment of, and is a critical element in the
economic survival of, many towns along Western Australia’s
west coast from Mandurah to Kalbarri.

ECONOMIC EFFECTS

Estimated annual value (to fishers) for year 2002/03:
$278 million

The price fishermen received for the western rock lobster in
2002/03 was an estimated average of $24.45/kg in all zones
of the fishery. This was a 27.6% decrease on the $33.75/kg
paid in 2001/02. This substantial decrease in price can be
attributed to several factors, including the impacts of SARS
and the Iraq war on overseas markets, and most notably the
strengthening of the Australian dollar (from 55-56¢ US at the
start of the season to 67¢ US by June 2003). Thus, despite
the increase in catch, the overall value of the fishery fell
from approximately $300 million in 2001/02 to $278 million
in 2002/03. The bulk of the product was exported to Japan,
Taiwan, Hong Kong/China, and the United States and Europe.

FISHERY GOVERNANCE

Acceptable catch range for next season:
8,166—14,523 tonnes

Between 1974/75 and 2000/01, fishing effort levels exceeded
10 million pot lifts. During this 27-year period, commercial
catches ranged from 8,166 t in 1985/86 to 14,523 t in
1999/2000. The average catch was 10,820 + 587 t (95%
confidence limits of the mean). The variation in catches results
primarily from variable levels of recruitment, driven by the
environmental conditions experienced by western rock lobster
larvae and post-larvae, and levels of fishing effort. As fishing
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effort has been reduced and now has stabilised around the
current levels, catches are expected to fall within the above
range.

New management initiatives (2003/04)

To assist the Rock Lobster Industry Advisory Committee and
its subordinate committees and reference groups in developing
management advice for the Minister, a fisheries management
decision rules framework for the western rock lobster fishery
has been developed. This decision framework is currently in
draft form but will be implemented by the commencement of
the 2004/05 season.

A review of the fishery’s management system is currently
underway to assess the relative benefits of alternative
management models in the context of ESD. The review
will compare the current input control system, a transferable
time/effort system and a transferable quota management
system. The outcomes of this process are to be reported to
Government by the end of 2006, ensuring that Government
meets its commitments to the National Competition Council.

A three-year FRDC-funded project commencing in July
2004 will involve a large-scale socio-economic study of

the fishery, to be undertaken by the University of Western
Australia in conjunction with industry. This study will assist
in determining which of the above management systems can
provide the best mix of social and economic benefits to the
Western Australian community.

During 2003/04, the Department has been developing a unit
register system for the commercial fleet to capture the detail
of the number of units affected by a security interest and the
financial limit of the charge. This register will also assist the
Department in identifying third parties who have interests in
the fishery so that they may be invited to be fully involved in
consultation on issues that may affect their investment.

EXTERNAL FACTORS

The variations in western rock lobster catches are a result of
variable levels of puerulus settlement due to changes in the
Southern Oscillation (El Niflo or La Nifia events in the Pacific
Ocean) and their effect on the Leeuwin Current. A positive
relationship exists between Leeuwin Current strength and
levels of puerulus settlement. Catches are also dependent upon
the environmental conditions at the time of fishing.

Western Rock Lobster Annual Catch and Effort

— Catch
——- Effort

Catch and fishing effort
(millions of kg and millions of pot lifts)

44/45 48/49 52/53 56/57 60/61

WEST COAST ROCK LOBSTER FIGURE 2

64/65 68/69 72/73 76/77 80/81

Season

84/85 88/89 92/93 96/97 00/01

Annual catch and nominal fishing effort from fishers’ compulsory monthly returns for the West Coast Rock Lobster

Managed Fishery from 1944/45 to 2002/03.
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Western Rock Lobster Annual Catch Rate
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WEST COAST ROCK LOBSTER FIGURE 3
Annual catch rate (kg/pot lift) for the West Coast Rock Lobster Managed Fishery from 1944/45 to 2002/03.

Western Rock Lobster Spawning Stock Indices
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WEST COAST ROCK LOBSTER FIGURE 4

Time series of monitoring spawning stock index (an index of numbers of eggs per pot lift integrated over the whole season)
for the north (Jurien and Dongara) and south (Fremantle and Lancelin) coastal regions and the independent breeding stock
survey index of egg production adjusted to be equivalent to the 1992/93 average of the monitoring indices. Proportional
adjustments to that point have been applied and all indices have been smoothed (moving average of three) to reduce the
large variation seen in successive individual points caused by changes in catchability.
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Survey Egg Production Index
Abrolhos Islands Zone
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WEST COAST ROCK LOBSTER FIGURE 5

Egg production indices (with standard error) as measured by the independent breeding stock survey at the Abrolhos Islands
smoothed by a moving average of three years, centred on the middle year (dashed line). Western rock lobster catches (in
tonnes) smoothed by a moving average of three years, centred on the middle year (solid line).

Western Rock Lobster Puerulus Settlement Annual Indices
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WEST COAST ROCK LOBSTER FIGURE 6

Annual indices of puerulus settlement for the Abrolhos (A Zone), Seven Mile Beach (Dongara) (B Zone) and Alkimos (C
Zone).
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Abrolhos Islands and Mid West
Trawl Managed Fishery Status
Report

Prepared by M. Kangas, E. Sporer and G. Parry

FISHERY DESCRIPTION

The Abrolhos Islands and Mid West Trawl Managed Fishery
(AIMWTF) is based on the take of southern saucer scallops
(Amusium balloti), with a small component targeting the
western king prawn (Penaeus latisulcatus) in the Port Gregory
area. The catch is taken using otter trawl.

Governing legislation/fishing authority

Abrolhos Islands and Mid West Trawl Management Plan 1993
Abrolhos Islands and Mid West Trawl Managed Fishery
Licence

Consultation process

Department—-industry meetings

Boundaries

The boundaries of this fishery are ‘all the waters of the Indian
Ocean adjacent to Western Australia between 27°51' south
latitude and 29°03' south latitude on the landward side of the
200 m isobath’.

Management arrangements

The AIMWTF operates under an input control system, with
restrictions on boat numbers and trawl gear size as well as
seasonal closures and significant spatial closures protecting all
near-shore waters.

The fishing gear (net size) in this fishery is unitised, with one
headrope unit converting to 4 fathoms (7.32 m). For the 2003
season, the entire entitlement of 46 headrope units was utilised
by 16 boats that operated in the fishery.

The Abrolhos scallop fishing season normally runs for three
months (April-June), though recent improvements in catch
prediction permit the setting of a shorter season when catches
are expected to be low. In 2003 the season opened on 1

April and closed on 30 June. During the latter part of the
fishing period, high densities of scallops were taken along the
castern boundary within the permitted trawl area near the Port
Gregory prawn fishing area. Several surveys were completed
on the eastern side of the boundary in the rock lobster B Zone
during June and July. A small portion in the southern sector
of the survey area was found to contain a significant scallop
resource with large meat size of high quality. Consultation
between research, managers and the rock lobster industry
resulted in an agreement to permit fishing for scallops in

this small area, which opened on 5 August and closed on 13
August.

The Port Gregory prawn trawl area of the fishery opens
annually on 1 March and closes on 31 October.

Byecatch reduction devices to release large species are fully
implemented in the AIMWTF as a licence condition.
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The vessel monitoring system (VMS), a satellite tracking
system used to monitor the movement of vessels within
the waters of a fishery, has been part of the management
arrangements since 2000/01.

Research summary

Research monitoring of the scallop stocks in this fishery is
undertaken utilising fishers’ monthly returns data and an
industry-based pre-season survey. Advice on the status of
stocks and appropriate season opening and closing dates is
provided to industry.

RETAINED SPECIES

Commercial production (season 2003):
5,840 tonnes whole weight

Landings

The total landings for the 2003 season were a record 5,840

t whole weight of scallops compared to a very low catch of
195 t whole weight in 2002 (Abrolhos Islands Scallop Figure
1). The catch prediction for the 2003 season, based on a pre-
season survey, was between 2,900 and 4,350 t whole weight.
The actual catch exceeded this prediction and included an
additional 360 t whole weight caught in the area east of the
fishery boundary, which had not been included in the pre-
season survey. The total landings were above the upper limit
of the acceptable range for this fishery based on historical
catches, owing to the exceptional recruitment resulting from
good environmental conditions.

In 2003 no fishing took place in the Port Gregory area.

Fishing effort/access level

A total of 10,382 trawl hours (nominal effort) were recorded
for the 2003 season, equivalent to 9,124 standardised trawl
hours (standardised to 14 fathoms headrope length). This is
much higher than the 912 standardised trawl hours recorded in
2002 owing to the much higher abundance of scallops in 2003
and the additional days of fishing in August (Abrolhos Islands
Scallop Figure 1). This effort level represents a fishing season
of 97 days duration in 2003, compared to 6 days in 2002.

Catch rate

The catch rate in 2003 was 640 kg/hr (whole weight,
standardised effort), compared with 218 kg/hr for 2002,
reflecting a significant (approximately threefold) increase
in abundance.

Recreational component: Nil
STOCK ASSESSMENT
Assessment complete: Yes

This fishery is highly variable, being dependent on sporadic
recruitment which appears to be strongly influenced by
environmental conditions, e.g. the Leeuwin Current. A
pre-season recruitment survey is undertaken annually.

A relationship between catch rates during surveys and
subsequent catch is evident, and the high recruitment
abundances seen during the pre-season survey in 2002 enabled
very high scallop catches to be forecast for 2003. However,
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West Coast Bioregion

the average catch rate for the 2002 pre-season survey was
well beyond the catch rates from previous surveys carried out
between 1997 and 2001, requiring extensive extrapolation
beyond the data available to date.

Due to the patchy spatial distribution of recruits it is not
possible for pre-season surveys to cover all potential
settlement areas, particularly in high abundance years.
Derivation of a reliable survey abundance—catch relationship
will require several more years of data and an extension of the
survey to cover more of the potential settlement area.

Exploitation status: Fully exploited

Breeding stock levels: Adequate

The annual fishing season is managed so that the majority of
the mature scallops are able to spawn before fishing occurs.
Breeding stocks are therefore protected, ensuring recruitment
is dependent only on environmental conditions each year.

Projected catch next season (2004):
155-245 tonnes whole weight

Using the November 2003 survey data, the projected catch
range for 2004 is likely to be 155-245 t whole weight for the
surveyed areas.

NON-RETAINED SPECIES

Bycatch species impact: Low

The trawl fleet operates over a small portion of the licensed
fishing area, focusing on scallop aggregations on the relatively
bare sand habitat associated with this species. In 2003, the
total area of the fishery that was fished by scallop boats was
11% compared to 1.4% in 2002. Owing to the focused nature
of this fishery and the large mesh size (100 mm), little bycatch
is taken during the fishing season.

Protected species interaction: Low

While turtles do occur in the Abrolhos Islands, these species
are towards the southern extent of their range, and do not
breed in the Abrolhos Islands area because water temperatures
are too low. Consequently, interactions with turtles were
always minimal, and now that grids are compulsory in the
fishery their capture should be eliminated. No records of
turtle captures were made in 2003. Few other protected
species occur in this area.

ECOSYSTEM EFFECTS

Food chain effects: Low

The total biomass taken by this fishery is generally very
small. Moreover, due to the high natural variability of scallop
stock abundance it is unlikely that any predators are highly
dependent on this species.

Habitat effects: Low

The fishers generally operate over a very small proportion
(approximately 4% on average) of the licensed area and
therefore the total area impacted by trawling is small.
However, the trawling was more extensive during 2003 due to
high scallop abundances throughout the fishery. Also, a small
portion outside the fishery boundary was fished in 2003. The
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areas associated with scallops are sandy habitats and these are
not impacted significantly by trawling activity. An underwater
survey was undertaken by the Department of Fisheries in 1994
to delineate trawlable habitats in the Abrolhos Islands and
trawling is largely contained within these areas.

SOCIAL EFFECTS

This scallop fishery utilises large numbers of crew (up to 13
per vessel) to carry out on-board processing during the short
period of fishing in the season. The estimated employment for
the year 2003 was 200 skippers and crew.

ECONOMIC EFFECTS

Estimated annual value (to fishers) for year 2003:
$19.6 million

The estimated value of the catch has been based on the
average wholesale price per kilogram obtained in the Shark
Bay fishery, that is $3.36/kg whole weight or $16.80/kg meat
weight. Meat weight is approximately 20% of the whole
weight.

FISHERY GOVERNANCE

Acceptable catch range for next season:
95-1,830 tonnes whole weight

The acceptable catch range for this fishery has been amended
during 2003/04 using improved methodology. The revised
range is derived by applying an autoregressive moving
average (2,2) control quality procedure to the annual catch
data from 1985 to 2003. The confidence intervals are
obtained by estimating the variation of the observations
compared with the variation of the predictions for these 19
years.

New management initiatives (2003/04)

A final application is being developed for certification of the
AIMWTF as environmentally sustainable under the provisions
of the Australian Government Environment Protection and
Biodiversity Conservation Act 1999. It is anticipated that

this will be submitted to the Department of Environment and
Heritage in the latter part of 2004.

Discussions are currently occurring between the scallop and
rock lobster industries to further delineate sensitive or rock
lobster habitats to be avoided by scallop trawlers whilst
fishing. Also there has been an increased use of spatial
closures when small shell was detected during surveys.

EXTERNAL FACTORS

The high level of recruitment seen in late 2002 following a
very low catch season, and the subsequent low abundance

of newly recruited scallops on the grounds in late 2003,
highlights the dependence of recruitment success upon
environmental conditions such as the Leeuwin Current rather
than spawning stock levels. It also illustrates the extreme level
of annual variability in recruitment. As more years of pre-
season survey and fishing season catch and effort data become
available, the relationship between environmental factors

and recruitment success can be further evaluated, providing a
better understanding of the scallop fishery.

2003/04



Abrolhos Islands Annual Scallop Catch and Effort
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Annual scallop landings for the Abrolhos Islands and Mid West Trawl Managed Fishery, 1985-2003.

South West Trawl Managed Fishery
Status Report

Prepared by M. Kangas, with management input by
M. Holtz

FISHERY DESCRIPTION

This fishery includes two of the state’s smaller scallop

fishing grounds, Fremantle and Geographe Bay. It is a multi-
species fishery which targets western king prawns (Penaeus
latisulcatus) and saucer scallops (Amusium balloti) using otter
trawls.

Governing legislation/fishing authority

South West Trawl Management Plan 1989
South West Trawl Managed Fishery Licence

Consultation

Department—industry meetings

Boundaries

The boundaries of this fishery are ‘all the waters of the Indian
Ocean adjacent to Western Australia between 31°43'27" south
latitude and 115°08' east longitude where it intersects the high
water mark at Cape Leeuwin, and on the landward side of the
200 m isobath’.

The area is further divided into four management zones, with
a limited number of operators (indicated in brackets) permitted
access to fish within each zone as follows:

Zone A from 31°43727" S to 32°16'S (3 boats)
Zone B from 32°16’S to 115°08'E (12 boats)
Zone C north-east of Cape Naturaliste (0 boats)
Zone D Comet Bay off Mandurah (3 boats)

Management arrangements

The fishery is managed under an input control sytem limiting
boat numbers, gear sizes and fishing areas. A total of 14
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boats are licensed to operate in this fishery, some in more than
one zone. Zone A and B boats may fish between 1 January
and 15 November and Zone D boats can fish all year round.
Although access to Zone C is permitted between 1 July and
30 September, following a Fishery Adjustment Scheme all
four authorisations to fish in Zone C were removed prior

to the 2003 season. The management plan also includes

large closures to protect sensitive coastal habitats (including
seagrass beds) and fish nursery areas such as Cockburn
Sound, Warnbro Sound and inshore Geographe Bay.

Research summary

Research monitoring of the scallop stocks in this fishery is
undertaken utilising fishers’ monthly returns data.

RETAINED SPECIES

Commercial production (season 2003):
Prawns 20 tonnes
Scallops 12 tonnes whole weight

Landings

The total landings for the season were 20 t of western king
prawns and 12 t whole weight of scallops. The catch of

king prawns was 23% up on the catch of 2002 and 27% up
on average catch levels for the last five years (14.3 t). The
scallop catch was 50% up on catches of 2002. The fishery
also lands a mixture of by-product species, of which the most
abundant species recorded were 7 t of western sand whiting
(Sillago schomburgkii), 4 t of blue swimmer crabs (Portunus
pelagicus) and 2 t each of squid and mixed skates and rays.

Fishing effort/access level

A total of 428 days were recorded as being fished by 6 boats
in 2003 compared to 258 days by 8 boats in 2002.

Catch rate

Not available.

Recreational component: Nil
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West Coast Bioregion

STOCK ASSESSMENT

Assessment complete: Not assessed

Exploitation status: Not assessed

Breeding stock levels: Not assessed

NON-RETAINED SPECIES

Bycatch species impact: Low

Trawling for scallops is focused on a few small offshore areas,
while the prawn catch is mainly taken from Comet Bay. An
extensive study (Laurenson et al. 1993a) of the environmental
effects of this fishery has shown that the fishery has minimal
impact on bycatch species.

Protected species interaction: Negligible

Protected species susceptible to capture by trawling do not
occur significantly in this fishing area.

ECOSYSTEM EFFECTS

Food chain effects: Low

The food chain effects are considered to be low owing to the
low overall exploitation rate and the very small percentage
(< 5%) of the fishing area within the legislated boundary that
is trawled annually.

Habitat effects: Low

Laurenson et al. (1993a) concluded that the fishery has
minimal impact on the benthic sand habitats involved.

SOCIAL EFFECTS

The estimated employment for the year 2003 was 18 skippers
and crew.

ECONOMIC EFFECTS

Estimated annual value (to fishers) for year 2003:
Prawns $260,000
Scallops $40,000

Prawns:  Wholesale prices for prawns vary depending on
the type of product and the market forces operating at any one

time. Generally, prices for king prawns averaged $13.20/kg.

Scallops:  The estimated value of the catch has been based
on the average wholesale price per kilogram obtained in the
Shark Bay fishery, that is $3.36/kg whole weight or $16.80/kg
meat weight. Meat weight is approximately 20% of the whole
weight.

FISHERY GOVERNANCE

Acceptable catch range for next season:
Not available

New management initiatives (2003/04)

Although a legislative amendment to provide for the
introduction of the vessel monitoring system has been
approved, it has been ‘on hold’ pending resolution of a
number of issues.

EXTERNAL FACTORS

The level of fishing activity and quantity of catch within

the South West Trawl Managed Fishery is variable. This
variability has largely been driven by the level of scallop
recruitment to these grounds and also the product price paid to
fishers. Variations in recruitment are naturally high in scallop
stocks and in other Western Australian scallop fisheries are
thought to be related to the flow of the Leeuwin Current.

West Coast Blue Swimmer Crab
Fishery Status Report

Prepared by L. Bellchambers and D. Harris, with
management input from H. Greif

FISHERY DESCRIPTION

The blue swimmer crab (Portunus pelagicus) is found along
the entire Western Australian coast, in a wide range of inshore
and continental shelf areas, from the intertidal zone to at least
50 m in depth. However, the majority of commercially fished
stock is concentrated in the coastal embayments between
Geographe Bay in the south and Port Hedland in the north.

Blue swimmer crabs comprise the bulk of the state’s
commercial inshore crab catches, with more than three-
quarters of the annual catch coming from Shark Bay and
Cockburn Sound. They are targeted using a variety of fishing
gear. While commercial crab fishers in WA traditionally
used set (gill) nets or drop nets, most have now converted to
purpose-designed crab traps. Crabs are also retained as a by-
product of the state’s prawn and scallop trawl fisheries.
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Blue swimmer crabs are also targeted by recreational fishers
in Western Australia, particularly in the estuaries and bays
between Fremantle and Albany and around Nickol Bay in

the Pilbara. They represent the most important recreational
inshore species in the south-west of Western Australia in terms
of numbers caught (Sumner and Williamson 1999; Sumner et
al. 2000). While the majority of recreational fishers use either
drop nets or scoop nets, diving for crabs is also common.

Governing legislation/fishing authority

Cockburn Sound (Crab) Management Plan 1995

Warnbro Sound (Crab) Management Plan 1995

Exceptions to the Fish Traps Prohibition Notice 1990 and Fish
Traps Restrictions Notice 1994

Exemptions under Section 7 of the Fish Resources
Management Act 1994

Consultation process

Department—industry meetings
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Boundaries

The bulk of the commercial blue swimmer crab catch in
Western Australia comes from the west coast, Gascoyne and
Pilbara regions. Each of the commercial fisheries within these
regions is managed as a separate entity, with its own specific
boundaries and management arrangements.

West coast: The Cockburn Sound (Crab) Managed Fishery
encompasses the inner waters of Cockburn Sound, from South
Mole at Fremantle to Stragglers Rocks, through Mewstone to
Carnac Island and Garden Island, along the eastern shore of
Garden Island and back to John Point on the mainland.

The Warnbro Sound (Crab) Managed Fishery includes
Warnbro Sound itself and adjacent waters, extending from
Becher Point to John Point.

The Swan River Estuarine Fishery encompasses the waters
of the Swan and Canning Rivers, located in the Perth
metropolitan area.

The Mandurah Estuarine Fishery covers the waters of the

Peel Inlet and Harvey Estuary, together with the Murray,
Serpentine, Harvey and Dandelup Rivers. (Note that

the Mandurah and Swan River Estuarine Fisheries were
amalgamated for management purposes in November 2003,
but are considered separately here as the catch season reported
predates this change.)

One licence operates in Comet Bay, off Mandurah.

The Mandurah—Bunbury Inshore Crab Fishery covers

the waters south of the Shoalwater Islands Marine Park
(32°22'40" S) to just north of ‘The Cut’ (33°18’S), and
offshore to 115°30" E. The fishery is further divided into a
northern zone (the Comet Bay Oceanic Crab Pot Trial zone)
and a southern zone (waters between Cape Bouvard and the
southern boundary of the fishery), with the area separating the
two zones closed to commercial fishing.

The Geographe Bay fishery covers the waters south of a
line drawn from the north-west tip of Cape Naturaliste to
McKenna Point lighthouse in Bunbury.

Gascoyne: Currently, separate licence conditions describe
specific areas of operation for the commercial crab fishers
working in Shark Bay. One Shark Bay beach seine fisher and
one Cockburn Sound crab fisher, both with long-standing
histories of targeting crabs in these waters, are permitted to
use traps in the waters of Shark Bay south of Koks Island. The
Carnarvon Experimental Crab Trap Fishery covers the waters
from Quobba Point in the north, to Bernier and Dorre Islands

in the west, and south to Cape Peron.

Two exemptions have been issued to fish the waters of
Exmouth Gulf south of a line drawn between the northernmost
point of North West Cape and Locker Point.

Pilbara: Exemptions were issued in 2001 for two fishers to
target blue swimmer crabs in the waters off the Pilbara coast
in the north-west of Western Australia. Both exemptions allow
for fishing from the high water mark to the 200 m isobath,
one between longitudes 115° E and 120° E (roughly Onslow
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to Port Hedland) and the other between longitudes 117° E and
120° E (roughly Point Samson to Port Hedland).

Management arrangements

Commercial access to blue swimmer crab stocks in WA is
governed by a series of separate management arrangements
provided for under the legislative framework of the Fish
Resources Management Act 1994. Each individual fishery is
managed under an input control system, primarily through the
regulation of vessel and trap numbers. Supplementary controls
cover retainable species and associated minimum size limits,
gear specifications and seasonal and daily time restrictions
(Blue Swimmer Crab Table 1).

The principal management tool employed to ensure adequacy
of breeding stocks in the commercial crab fisheries involves
maintaining minimum size limits well above the size at sexual
maturity. Blue swimmer crabs become sexually mature below
100 mm carapace width (CW) while legal minimum sizes
range from 127 mm CW to 135 mm CW in different fisheries.
Maintaining legal minimum sizes above the size at sexual
maturity ensures adequate egg protection for blue swimmer
crab stocks regardless of fishing pressure.

Exploitation rates in several commercial crab fisheries
(Cockburn Sound, Mandurah Estuarine, Geographe Bay) are
directly controlled by effort (trap) quotas to ensure stock is
available to the recreational sector.

Research summary

Research monitoring of fishing activity for blue swimmer
crabs was initially based on analysis of monthly returns
data and interviews with commercial crab fishers.
Following a rapid increase in commercial catches during
the 1990s, combined with the high level of participation by
recreational fishers, additional research became necessary
to address key biological parameters and collect additional
fishery information required for future stock assessments.
Consequently, a number of research projects were instigated
during 1997/98, with funding from the FRDC, under the
umbrella of the national collaborative blue swimmer crab
research initiative. This research, which included the

basic biology of crabs along the Western Australian coast,
gear—catchability relationships, recreational catch surveys,
commercial catch monitoring, discard mortality estimation
and stock assessment modelling, was completed in 2000/01.
A further three-year FRDC project to develop stock allocation
and assessment techniques in Western Australian blue
swimmer crab fisheries is due for completion in 2005.

Well over 90% of the annual commercial blue swimmer crab
catch in Western Australia comes from four of the state’s
crab fisheries: Shark Bay, Cockburn Sound, the Pilbara and
the Mandurah Estuarine Fishery. The following status report
summarises the research findings for these fisheries for the
2002/03 financial year, with catch and effort data pooled for
the remaining areas of the state.

RETAINED SPECIES

Commercial production (season 2002/03): 890 tonnes
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West Coast Bioregion

Landings

The commercial catch of blue swimmer crabs taken in
Western Australian waters during 2002/03 was 890 t. This
represents an 18% increase from 2001/02 (754 t), primarily
due to the continued expansion of the developing fisheries in
the north of the state.

Shark Bay recorded a 5.9% increase in catch (506 t compared
to 478 t in 2001/02) as the Carnarvon Experimental Crab Trap
Fishery continued to develop. Dedicated crab trap fishermen
accounted for 389 t (a 15.7% increase over 2001/02), with

the Shark Bay trawl fleet contributing the remaining 117 t (a
17.3% reduction).

The commercial catch for the 2002/03 season from dedicated
trap fishers in Cockburn Sound was 231 t, representing a
122% increase from 2001/02 and a return to the accepted
annual catch range of 200-350 t (Blue Swimmer Crab
Figure 1). Large fluctuations in blue swimmer catches from
Cockburn Sound are common, and are primarily dependent
on favourable environmental conditions during the period
between spawning and recruitment of juvenile crabs to the
fishery. Cockburn Sound net fishers took a further 1.6 t.

The commercial catch from the Mandurah Estuarine Fishery
for 2002/03 was 52 t, a decrease of some 22.6% from the 68 t
taken in 2001/02 (Blue Swimmer Crab Figure 1).

Experimental fishing continued in the Pilbara region
during 2002/03, with dedicated crab trap fishers operating
intermittently throughout the year. Total blue swimmer crab
landings were 30.5 t, a 43% increase over the 21.3 t taken
in 2001/02. Conversely, the retained catch from trawlers
operating in the area fell considerably. During 2002/03,
trawlers retained 3.1 t of blue swimmer crabs, compared to
17.5 t in 2001/02.

A further 66.6 t of blue swimmer crabs were caught in the
remaining areas of the state during 2002/03. Of this catch,
40.3 t was caught using crab traps, 10.6 t using gill (set) nets,
8.8 t by otter trawlers and 6.7 t using drop nets, with the
remaining 0.2 t taken by haul net or purse seine.

Fishing effort/access level

The commercial crab catch in Western Australia is taken
using a variety of fishing methods (Blue Swimmer Crab
Figure 2). In the past year, traps accounted for 83% of

the commercial catch (up from 74% in 2001/02), with the
remainder taken primarily by trawling (14%, down from
22%), gillnetting (1.2%, down from 3.6%) and drop netting
(0.9%, up from 0.4%). The overall state fishing effort during
2002/03 increased by 11% for traps, up from 522,668 trap
lifts in 2001/02 to 578,817 trap lifts for 2002/03. Conversely,
less effort appeared to be targeted at blue swimmer crabs by
trawlers, gillnets or drop nets during 2002/03.

Effort in Shark Bay again increased marginally during
2002/03, consistent with the continuing development of

the Carnarvon Experimental Crab Trap Fishery. The five
dedicated Shark Bay crab trap fishermen made 245,600 trap
lifts over 987 days, up from 226,092 trap lifts over 856 fishing
days during 2001/02 (Blue Swimmer Crab Figure 3).
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During 2002/03, 189,427 trap lifts were reported in Cockburn
Sound from 1,560 fishing days, up from 156,497 trap lifts
over 1,471 fishing days during 2001/02 (Blue Swimmer Crab

Figure 4).

Effort levels from fishers using crab traps in the Mandurah
Estuarine Fishery remained effectively constant. A total of
47,982 trap lifts were reported during 2002/03 (Blue Swimmer
Crab Figure 5).

Catch rate

Owing to the variety of fishing methods used to take blue
swimmer crabs and the diversity of areas fished, a single catch
rate statistic has not been produced. Comparative rates are
given here for the three areas that contributed the majority

of the blue swimmer crab catch for the past year. All three
fisheries use dedicated crab traps.

The catch rate in Shark Bay for 2002/03 was 1.58 kg/trap,
representing a 6.5% increase from 1.48 kg/trap in 2001/02
(Blue Swimmer Crab Figure 4). After remaining relatively
static since 1991/92 (1.0-1.2 kg/trap), the catch rate in Shark
Bay has increased measurably over the last three years
(1.5-1.8 kg/trap).

The trap catch rate in Cockburn Sound for 2002/03 was

1.22 kg/trap, up from 0.66 kg/trap for the 2001/02 season
(Blue Swimmer Crab Figure 4). This represents the second
highest CPUE since the introduction of crab traps in 1993/94
and is considered to reflect an increase in abundance due to
better recruitment.

Effort remained constant in the Mandurah Estuarine Fishery
for 2002/03 so the catch rate decreased in line with the
reduction in catch. An overall catch rate of 1.07 kg/trap

was recorded for 2002/03, down 22% from 1.38 kg/trap for
2001/02 (Blue Swimmer Crab Figure 5).

Recreational component: West coast 40% (approx.)

Most of the recreational blue swimmer crab fishing in Western
Australia occurs in the west coast bioregion. Departmental
surveys have estimated recreational catches of blue swimmer
crabs in the bioregion to be about 40% of the total catch.

The recreational take was dominated by catch from the Peel/
Harvey Estuary. Recent surveys produced recreational catch
estimates for Cockburn Sound of 18.2 t and 23 t, for

the 2002 and 2003 calendar years respectively. Over 98%

of the recreational crab catch taken was male. Surveys
quantifying recreational catch are currently being conducted in
Cockburn Sound, Geographe Bay and along the south coast of
Western Australia.

A creel survey monitoring recreational crabbing in the
Gascoyne region was carried out during 1998/99. The survey
provided a recreational blue swimmer catch estimate of 968
kg, representing less than 1% of the total catch. Most of that
catch was taken in the Shark Bay area.

A survey of recreational crabbing in Nickol Bay estimated
a blue swimmer catch of 20 t for the 2000 calendar year
(Williamson et al., in prep.). This represented the majority
of the catch from Nickol Bay, as commercial operations
targeting blue swimmer crabs in the area did not begin until
the following year.
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STOCK ASSESSMENT

Assessment complete: Preliminary

A preliminary assessment has been made using trap catch
rates for each of the three major blue swimmer crab fisheries
in the state.

Shark Bay: Trap catches in Shark Bay (Blue Swimmer
Crab Figure 3) show an almost five-fold increase since the
commencement of the Carnarvon Experimental Crab Trap
Fishery in 1998, while effort and catch per unit effort have
increased just three and 0.5 times respectively. These recent
increases in catch and CPUE reflect the more efficient fishing
of blue swimmer stocks in Shark Bay, as the commercial
operators’ knowledge of the region has increased over time.
Further sustainable increases in catch are possible as the
fishery continues to refine work practices and explore areas
that have previously not been fished for crabs.

Cockburn Sound: Following the change from gillnets to
purpose-designed traps in 1994/95, trap catches in Cockburn
Sound increased until reaching a peak of 333 t in 1997/98
(Blue Swimmer Crab Figure 4), after which the catches
declined. Similarly, effort peaked in 1997/98 but has
subsequently declined due to industry buy-backs and latent
effort in the fishery not being utilised. However, on an annual
basis the catch, effort and CPUE in Cockburn Sound display
significant variation.

Mandurah Estuarine Fishery: Blue swimmer catches in the
Peel/Harvey Estuary (Blue Swimmer Crab Figure 5) have
maintained fairly consistent levels in terms of catch, effort and
CPUE since the implementation of traps in 1995/96.

Yield-per-recruit analysis has indicated that yields may be
increased by lowering the legal minimum size or carapace
width (Melville-Smith et al. 2001). Egg-per-recruit analysis
indicated that as blue swimmer crabs mature at a small

size (CW, = 86.2 mm females and CW = 96.8 mm males
in Cockburn Sound, Potter et al. 2001), even substantial
reductions in the minimum legal size may not be detrimental
to egg production per recruit (Melville-Smith et al. 2001).
However, optimising the weight of catch in the fishery by
reducing size (age) at first capture would not produce the
best economic outcome because the market pays premium
prices for animals > 130 mm CW. Similarly, catching smaller
crabs with lower meat yields is unlikely to be satisfying to
recreational fishers.

Length-frequency data gathered from ongoing monitoring
programs in Shark Bay, Cockburn Sound and Port Hedland
suggest that management controls currently in place are
adequate in maintaining a sustainable level of catch and effort
in the state’s crab fisheries, while allowing exploitation of
the available resource. Commercial catches from the various
blue swimmer crab fisheries sampled since 1998 have
returned consistent size distributions both between fisheries,
and between years within a fishery. The development of
appropriate mesh sizes for use on commercial crab traps has
eliminated the catch of juvenile crabs (< 80 mm CW) and
severely limited the catch of sub-adult crabs (< 120 mm CW),
without impacting on legal catches. Improved work practices
have reduced the mortality of returned under-size and berried
crabs caught in commercial traps to negligible levels.

DEPARTMENT OF

Exploitation status:  Fully exploited (Cockburn Sound/

Mandurah Estuarine/Geographe Bay)
Under-exploited (Shark Bay)

Breeding stock levels: Adequate

As the legal size at first capture (127-135 mm CW) is well
above the size at maturity in all sectors of the fishery, the
breeding stock levels are expected to be adequate to maintain
stocks in all current fishing areas. The industry voluntarily
applies a higher minimum size for marketing purposes, thus
further increasing the level of spawning prior to capture.

NON-RETAINED SPECIES

Bycatch species impact: Low

The shift from using gillnets to traps in most areas has
resulted in a substantial reduction in bycatch from dedicated
crab fishing. Discarded bycatch from trawl fisheries taking
crabs as a by-product is dealt with in those specific reports.

Protected species interaction: Negligible

The crab trap longline system utilised in the targeted crab
fisheries has little possibility of interacting with protected
species.

ECOSYSTEM EFFECTS

Food chain effects: Low

As the commercial take of crabs represents a relatively small
portion of the biomass, which is effectively renewed annually,
secondary food chain effects are likely to be minimal in

these fisheries.

Habitat effects: Negligible
Fishing with traps results in limited habitat disturbance,

with only minor dragging of traps on the bottom during trap
retrieval. Sand and associated biota do not get brought to

the surface in commercial blue swimmer crab traps as the
mesh used on traps is sufficiently large to allow the escape

of any sand-dwelling macrobenthos. Although seagrasses

are occasionally brought to the surface with the trap, the
infrequent nature of this occurrence, and the small amount of
living seagrass removed, results in minimal habitat damage.

SOCIAL EFFECTS

During 2002/03, approximately 54 people were employed as
skippers and crew on vessels fishing for blue swimmer crabs
at various locations along the west coast, from Geographe
Bay in the south to Port Hedland in the north. Additional
employment is also being created in the Gascoyne and Pilbara
regions, where development of post-harvest processing of the
crab catch is occurring.

ECONOMIC EFFECTS

Estimated annual value (to fishers) for year 2002/03:
$3.8 million

The state blue swimmer crab catch for the 2002/03 season was
valued at approximately $3.8 million, representing a small
increase on the $3.4 million generated in 2001/02. Beach
prices varied between $4/kg and $6/kg live weight, with the
average price for the year being $4.25. While the majority
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of the product was sold through local and interstate markets,
several Shark Bay fishermen have been exploring the viability
of accessing markets in south-east Asia and value-adding of
product on the domestic market.

FISHERY GOVERNANCE

Acceptable catch range for next season:
200-350 tonnes (Cockburn Sound only)

For the managed fishery in Cockburn Sound, the
commercially acceptable range for the current management
regime is approximately 200-350 t. This range is based on
catches in the five-year period from 1995/96 to 1999/2000,
after the fishing effort was converted to trapping and effort
stabilised.

Catches from new and expanding fisheries are expected to
take the statewide catch for the species to in excess of 850 t.

New management initiatives (2003/04)

The Australian Government Department of Environment and
Heritage is currently considering an application to certify the
Shark Bay Experimental Crab Fishery as environmentally
sustainable under the provisions of the Environment Protection
and Biodiversity Conservation Act 1999. Applications for
certification of the other blue swimmer crab fisheries are
expected to be submitted in 2005.

A management plan is being finalised to govern the
administration of the Shark Bay Crab Fishery. The plan is
intended to allow for the further development of the fishery,
while maintaining a sustainable level of fishing effort and
providing greater tenure and security for operators.

Owing to similarities between the Swan River Estuarine
Fishery and the Mandurah Estuarine Fishery, the two fisheries

were amalgamated from November 2003 to form the West
Coast Estuarine Managed Fishery, managed under the
provisions of the West Coast Estuarine (Interim) Management
Plan 2003.

EXTERNAL FACTORS

The broodstock in Western Australian blue swimmer crab
populations is considered robust, with a minimum legal

size limit (127-135 mm CW) set well above size at sexual
maturity (< 100 mm CW). Levels of recruitment to many

of the crab fisheries, however, still fluctuate considerably.
While the specific causes of this variation are yet to be fully
understood, it is considered most likely due to environmental
influences on larval survival.

Currents and water movement play a significant role in
determining recruitment success, as a specific window of
time is available during the megalopal larval stage of the

blue swimmer crab to reach and/or select a suitable settlement
site (Bryars 1997). Both temperature and salinity influence the
spawning behaviour, distribution, activity and movement of
blue swimmer crabs (Meagher 1971), while juvenile growth

is also markedly influenced by the availability of food
(Kangas 2000).

Surveys measuring the strength of recruitment to the
Cockburn Sound crab fishery are currently being undertaken
as part of a three-year FRDC project. As more years of
recruitment survey and catch/effort data become available, the
relationship between environmental factors and recruitment
will be further evaluated.

Blue Swimmer Crab Catch by Fishing Area
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Blue Swimmer Crab Catch by Gear Type
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BLUE SWIMMER CRAB FIGURE 2
Blue swimmer crab catch taken by different gear types in Western Australia during the period 1989/90 to 2002/03.
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Blue Swimmer Crab — Trap Catch and Effort
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BLUE SWIMMER CRAB FIGURE 4

Blue swimmer crab catch (t), effort (trap lifts x 1000) and catch per unit effort (kg/trap lift) in Cockburn Sound during the
period 1993/94 to 2002/03 using traps.
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BLUE SWIMMER CRAB FIGURE 5

Blue swimmer crab catch (t), effort (trap lifts x 1000) and catch per unit effort (kg/trap lift) in the Mandurah Estuarine
Fishery during the period 1995/96 to 2002/03 using traps.
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West Coast Deep Sea Crab
(Interim) Managed Fishery Status
Report

Prepared by R. Melville-Smith, with management input
by D. Griffiths

FISHERY DESCRIPTION

The West Coast Deep Sea Crab (Interim) Managed Fishery
targets giant (king) crabs (Pseudocarcinus gigas), crystal
(snow) crabs (Chaceon bicolor) and champagne (spiny)
crabs (Hypothalassia acerba) using baited pots operated in a
longline formation in the offshore waters of the west coast.

Governing legislation/fishing authority

West Coast Deep Sea Crab Fishery (Interim) Management
Plan 2003

Consultation process

Department—industry meetings

Boundaries

The West Coast Deep Sea Crab Fishery, which during the
season being reported (2003) was in an interim management
phase, operates between Cape Leeuwin and the Northern
Territory border and is divided into five areas. Vessels are
only permitted to fish outside the 150 m depth contour.

Management arrangements

The West Coast Deep Sea Crab (Interim) Managed Fishery is
a limited entry ‘pot’ fishery. The fishery operates in depths

of 150-1,200 m with the only allowable method for capture
being baited pots (traps). Each licensee is permitted to use
700 pots in the fishery. These are operated in long lines which
have between 50 and 100 pots attached to a main line marked
by a float at each end.

For all species of deep sea crabs the Department either has
in place, or is currently introducing, regulations to protect
breeding females by the establishment of appropriate
minimum size limits.

There are currently five full-time permits and two part-time
permits to operate in the fishery. The interim management
plan is due to expire in December 2004 and should the fishery
continue to demonstrate its sustainability, consideration will
be given to providing equal access to all seven permit holders.
Consultation with industry regarding the new management
plan is already underway, with consideration being given to
the reduction and control of effort.

Research summary

Research for this fishery has involved assessing the current
status of the west coast deep sea crab stocks based on
commercial catch returns, log book information and at-sea
research monitoring of the catch. Funding was granted in
1999 by the FRDC to develop an understanding of the biology
and fishery of champagne crabs. Further funding was made
available in 2001 for similar research to be undertaken on
crystal crabs. Final reports for these research projects are due
in the second half of 2005.

FISHERIES

STATE OF THE FISHERIES REPORT

RETAINED SPECIES

Commercial production (season 2003): 193 tonnes

Landings

A catch of 193 t of crystal crabs was taken in the fishery in
2003, a decrease of 6% on the catch taken in the 2002 season
(205 t), but nevertheless high compared to earlier years in
this fishery (Deep Sea Crab Figure 1). As in 2002, catches of
champagne and giant crabs on the west coast were negligible.

Fishing effort/access level

Effort increased by 14% from an estimated 111,500 pot lifts in
the 2002 season to 127,000 pot lifts in the 2003 season. This
effort estimate is based on a combination of compulsory catch
and effort returns and voluntary research log book data.

Catch rate

The catch per unit of fishing effort for crystal crabs decreased
by 21%, from 1.9 kg/pot lift in 2002 to 1.5 kg/pot lift in 2003.
This CPUE estimate is based on research log book data.

Recreational component: Nil

There is no recreational fishery for any of the deep sea
crab species, as a result of the distance off shore and depth
of the fishing grounds, which require large vessels and
specialist gear.

STOCK ASSESSMENT

Assessment complete: Preliminary

Although a full stock assessment cannot be undertaken

until the current exploratory project is completed in 2005,
some preliminary analysis of the survey data has now been
undertaken. This indicates that catch rates in the crystal crab
fishery have fallen by 53% between 2000 and 2003. These
data, together with a number of reasonable assumptions (based
on research on similar crabs elsewhere), have been used in

a depletion assessment using the CPUE between 2000 and
2003 plotted against cumulative catch (West Coast Deep

Sea Crab Figure 2). This has provided a first estimate of the
fishable biomass of crabs at the start of the fishery. Using
these results, an estimate of the future sustainable yield for the
crystal crab fishery, relative to annual recruitment, has been
calculated as being between 15 and 60 t per annum. This

is substantially lower than the current level of catch (193 t),
which is thought to be based on harvesting the accumulation
of large crabs expected in a virgin stock.

Exploitation status: Not assessed

Breeding stock levels: Adequate

In crystal, champagne and giant crab species, the males grow
considerably larger than the females. The legal minimum
sizes of 92 mm carapace length for champagne crabs and

140 mm carapace length for giant crabs, together with the
voluntarily agreed minimum of 120 mm carapace width

for crystal crabs, offer significant protection for the female
portion of the populations. Furthermore, preliminary evidence
shows that sizes at maturity for males and females of both
crystal and champagne crabs are well below these minimum
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sizes in both species (Kim Smith, Murdoch University, unpub.
data). Therefore, the broodstock is well protected.

A greater level of research has been undertaken on the state
of the breeding stock levels of giant crabs than for crystal
and champagne crabs. Estimates made by Andrew Levings
of Deakin University (unpub. data) suggest that the 140 mm
carapace length minimum size protects 40% of pristine egg
production in the Western Australian portion of Australia’s
giant crab population.

NON-RETAINED SPECIES

Bycatch species impact: Low

The gear used in this fishery generates minimal bycatch
and the single-compartment design of the pots is such that
they are unlikely to ‘ghost fish’ if lost.

Protected species interaction: Negligible

The pots and ropes used in crab longlines have minimal
capacity to interact with protected species in this fishing area.

ECOSYSTEM EFFECTS

Food chain effects: Negligible

Catches of the three species of deep sea crabs landed represent
a very small biomass, and any impact of fishing on the general
food chain is expected to be minimal.

Habitat effects: Low

Crab potting is considered to have a low impact on the largely
soft mud habitat over which the fishery operates.

SOCIAL EFFECTS

The developing fishery is based on mobile vessels that
employ two or three crew. The product is landed live at ports
between Carnarvon and Fremantle, generating some additional
economic activity and benefits.

ECONOMIC EFFECTS

Estimated annual value (to fishers) for year 2003:
$2.5 million

The beach value of the fishery was about $2.5 million in 2003,
based on an average beach price of $13/kg for crystal, $9.5/kg
for champagne and $25/kg for giant crabs. The majority of
the catch is exported live to south-east Asia.

FISHERY GOVERNANCE

Acceptable catch range for next season: Not assessed

The effort in this interim managed fishery during 2003 was
restricted to five full-time and two part-time fishers spread
throughout the range of the fishery. At this stage, not all
these licences are being utilised and it is not yet possible to
determine what the acceptable catch should be.

Future access arrangements under the management plan are
designed to limit the level of exploitation, but still obtain a
sufficient spread of fishing effort across the five zones of the
fishery for stock assessment purposes.

New management initiatives (2003/04)

The Australian Government Department of Environment

and Heritage is currently considering an application to
certify the West Coast Deep Sea Crab (Interim) Managed
Fishery as environmentally sustainable under the provisions
of the Environment Protection and Biodiversity Conservation
Act 1999.

The interim management plan is due to expire in December
2004 and it is expected that the fishery will move to a formal
management plan at that time. Discussions with stakeholders
are currently taking place as to whether future management
will be by way of input or output controls. It is realised that
the fishery will not be able to sustain current landings and this
is being addressed in the new management plan.

West Coast Deep Sea Crab Annual Catch
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Annual catches of crystal and champagne crabs from 1989 to 2002. Annual giant crab catches have always been small, and

they have therefore been excluded.
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WEST COAST DEEP SEA CRAB FIGURE 2

CPUE for 2000-2003 for crystal crabs, plotted against the cumulative annual catch.

West Coast Estuarine Fisheries
Status Report

Prepared by K. Smith and G. Nowara, with management
input by K. Saville

FISHERY DESCRIPTION

The West Coast Estuarine Managed Fishery (WCEF), which
operates in the Swan/Canning and Peel/Harvey Estuaries,

is a multi-species fishery targeting many finfish species.

The Hardy Inlet fishery, while not included in the WCEF
management plan implemented during 2003, is also reported
here as it shares the characteristics of the west coast estuaries.

The main fishing methods used are gillnets and haul nets,
though crab pots are also used in the Peel/Harvey Estuary.

Governing legislation/fishing authority

Swan/Canning and Peel/Harvey Estuaries

West Coast Estuarine Fishery (Interim) Management
Plan 2003

Hardy Inlet

Closed Waters and Permitted Gear Orders under Section 43
of the Fish Resources Management Act 1994

Condition 19 on a Fishing Boat Licence

Condition 17 on a Commercial Fishing Licence

Directions to Licensing Officers

Consultation process

Department-industry meetings

Boundaries

Swan/Canning and Peel/Harvey Estuaries: The management
plan encompasses all estuaries on the west coast between

27° S and 33°11'S. However, the plan incorporates a broad
range of closures, so that in general terms (but with some

exceptions) the only areas open to fishing are:
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The Swan and Canning rivers upstream of a line
connecting Point Resolution to the Point Walter jetty, to:
(in the Swan) a line from Plain Street running 100 m
off the tip of Heirisson Island to the southern bank of
the river; and

(in the Canning) a line connecting the northern
extremity of Second Avenue, Rossmoyne to the
southern extremity of Sulman Avenue.

The exceptions relate to closures around Canning Bridge,
waters around a number of jetties and some areas of Perth
Water.

The Peel/Harvey Estuary, with a complex series of
closures that effectively limit the fishery to the main body
of the estuary.

Note: The closures in both the Swan/Canning and Peel/Harvey
Estuaries are complex, so the management plan, related legislation
and regulations should be referred to for details.

Hardy Inlet: Areas open to fishing are all waters of Hardy
Inlet and the Blackwood River upstream of a line connecting
Point Irwin to the Irwin Street boat ramp to a line drawn
across the river from the eastern boundary of Sussex Location
133 (approximately Great North Road).

Management arrangements

The west coast estuarine fisheries are managed primarily
through input controls in the form of limited entry and gear
restrictions, as well as seasonal and time closures, arca
closures and size limits. The main fishing methods are
gillnets and haul nets, but crab pots are also used in the Peel/
Harvey estuary.

Research summary

Research monitoring of fisheries and fish stocks in the west
coast estuaries is primarily based on monthly CAES returns
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provided by industry. These data are interpreted using the
extensive scientific knowledge of the fish stocks in estuaries
derived from research by Department of Fisheries and
Murdoch University scientists since the 1970s. This database
from commercial fishermen has provided a valuable and
consistent source of information for monitoring recreationally
important stocks where they are harvested by both sectors.

Reduced levels of fishing activity have occurred in recent
years as a result of voluntary buy-back of commercial access.
This will almost certainly render these valuable long-term
commercial catch and effort data sets less useful in assessing
the status of estuarine species in future years.

This will necessitate far greater reliance on the recreational
sector and/or independent surveys to provide data that can be
used to determine the status of our important estuarine fish
and crustaceans. In addition, even greater co-operation will
be required from the remaining commercial fishers to provide
information on targeted fishing effort and catches needed to
develop a catch curve for these species.

Where only a small number of fishers are actively involved

in a particular fishery, the data are subject to the Department
of Fisheries’ confidentiality policy as it relates to the Fish
Resources Management Act 1994 and are not reported
separately. While not able to be published, these confidential
data are however used by the researchers to monitor the status
of stocks and provide advice to management.

This report presents some information for three key

finfish species from the west coast estuaries, namely black
bream (Acanthopagrus butcheri), cobbler (Cnidoglanis
macrocephalus) and King George whiting (Si/laginodes
punctata). These stocks are not subject to species-specific
management plans, but are fished under each estuary’s licence
arrangement.

RETAINED SPECIES

Commercial production (season 2003): 211 tonnes

Landings

The total landings from west coast estuaries of 211.2 t during
the 2003 season include the following catches of key target
species:

Sea mullet Mugil cephalus 68.7t
Blue swimmer crabs  Portunus pelagicus 535t
Yellow-eye mullet Aldrichetta forsteri 33.8t
Western sand whiting Sillago schomburgkii 18.2't
Perth herring Nematalosa viaminghi 11.2t
Australian herring Arripis georgianus 6.5t
King George whiting Sillaginodes punctata 6.2t
Tailor Pomatomus saltatrix 2.6t
Cobbler Cnidoglanis macrocephalus 1.6 t
Other species 89t

Swan/Canning: The 2003 catch level was similar to that

of 2002. The catch level trend has been stable since 2000,
following a generally declining trend throughout the 1990s
(actual figure not available owing to the small number of
operators). The catch from the Swan/Canning Estuary during

DEPARTMENT OF

2003 was composed primarily of blue swimmer crab, Perth
herring and sea mullet with small quantities of black bream
and yellow-eye mullet.

Peel/Harvey: Reported catches in the Peel/Harvey Estuary
over the past 25 years are shown in West Coast Estuarine
Figure 1. While there was little variation in the catches

during the early 1990s when the catch was about 350 t, a
dramatic decline to 200 t occurred between 1998 and 2000.
Since 1999, the catch has declined at a more gradual rate.

The total catch declined from 172 t in 2002 to 158 t in 2003.
Approximately 26% of the total 2003 catch consisted of blue
swimmer crabs, with sea mullet and yellow-eye mullet making
up 78% of the finfish catch.

Hardy Inlet: The 2003 catch increased by approximately 5 t
from the 2002 catch level (actual figure not available owing to
the small number of operators). The catch level trend has been
stable since 1996. The majority of the catch was composed of
western sand whiting and sea mullet with small quantities of
black bream and yellow-eye mullet. There were no reported
catches of blue swimmer crabs in 2003.

Key species

Black bream: Catches of black bream were reported from the
Swan/Canning Estuary and the Hardy Inlet during 2003. The
reported catches from the Swan/Canning of 2.7 t showed a
minor decrease from the 2002 catches, and there was a minor
increase in catches from the Hardy Inlet.

Cobbler: Minor catches of cobbler were reported from all
three estuaries during 2003. The reported catches of cobbler in
the Swan/Canning Estuary have been declining from the late
1980s. Since 2001, catches have been negligible (< 100 kg).
The 2003 catch in the Peel/Harvey Estuary was 1.4 t, which

is also at the lower end of historical catches. A small catch of
cobbler was reported from the Hardy Inlet in 2003.

King George whiting: King George whiting catches for 2003
were reported from the Peel/Harvey Estuary (4.8 t) and the
Hardy Inlet. While catches increased slightly from 2001 to
2002 and again from 2002 to 2003, they were still much lower
than the exceptionally high catches reported during the late
1990s.

Fishing effort/access level

Swan/Canning: level of access — 4 units

Peel/Harvey: level of access — 8 units

Leschenault: level of access — no commercial access
Hardy Inlet: level of access — 1 unit

The levels of access listed above are as at June 2003. Unit
holders in the three west coast estuaries open to commercial
fishing are endorsed to fish a single estuary system only.

Fishing effort is reported as the average number of boats
fishing per month. This measure of effort provides a general
indication of effort changes over time. In most of these
fisheries, the general licence buy-back scheme applied to
commercial fishing licences has resulted in a decline in effort
and hence reduced catches.

FISHERIES STATE OF THE FISHERIES REPORT 2003/04

35

w2
o5
I_;:—|

0
8o

&
zZ

NOID340Id
1SVYOD INAODSVD

NOIS3YOId

1SVOD HLIYON

NOIS340Id
1SVYOD HLNOS

NOID3¥0Id
ANVINI NYIHLYON

NOID3YIg
ANVINI NY3IHLNOS




West Coast Bioregion

Swan/Canning: The general trend in effort has been a
decrease in the mean monthly number of fishing units from
around 25 in the mid-1970s to 3 in 2003.

Peel/Harvey: Fishing effort remained at fairly constant levels
during the 1990s after a rapid decline during the 1970s and
1980s (West Coast Estuarine Figure 1). More recently there
has been a pronounced decline in the number of boats actively
fishing, from approximately 16 fishing units in 1998 to the
current level of 7 in 2003.

Hardy Inlet: Fishing effort (mean monthly number of fishing
units) in the Hardy Inlet has declined from 3 in the 1970s to
the current level of only one unit operational in 2003.

Catch rate

Swan/Canning: Annual values of the catch per unit effort for
the finfish fishery in the Swan/Canning Estuary have varied
over the past 15 years, with a declining trend from 1990

to 2000 and an increasing trend from 2000 to 2003. While
targeted fishing effort cannot be determined for individual
stocks from the CAES compulsory monthly fishing returns,
the general stability of the overall CPUE during the past
several years suggests the total abundance of the suite of
species that make up the majority of the catch has remained
constant. However, the proportion of estuarine-dependent
species (particularly those that depend on the estuary for
spawning or nursery habitats) in the catch has decreased in
recent years.

Peel/Harvey: During the 1980s, the catch rate followed the
downward trend in catches in this fishery. After 1990, the
catch and effort continued to decline but the CPUE increased,
particularly after 1997. While targeted fishing effort cannot
be determined from the CAES compulsory monthly fishing
returns, the general stability of the overall CPUE over this
period suggests the abundance of the suite of species that
make up the majority of the catch has remained constant since
1990, though apparently at a significantly lower level than
during the period 1975-1985.

Hardy Inlet: Since the early 1990s the trend in the CPUE has
generally followed the fluctuations in the catches. The CPUE
increased from 2002 to 2003.

Recreational component: 30-75%

In 2000/01, the National Recreational and Indigenous Fishing
Survey (Henry and Lyle 2003) collected data on all target
species. From this survey, the recreational finfish catch was
estimated to be similar to the commercial catch in the Swan/
Canning Estuary, about 50% of the commercial catch in the
Peel/Harvey Estuary and about three times the commercial
catch in the Hardy Inlet/Blackwood River.

With the cessation of commercial fishing in Leschenault Inlet
in 2002, the recreational sector now takes all of the catch.

STOCK ASSESSMENT
Assessment complete: Preliminary

The status of the fishery in each west coast estuary is
reviewed annually.
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Basic assessments have been undertaken previously for select
species (black bream, cobbler and King George whiting).
Annual monitoring of stock status is undertaken using catch
and effort indicators. It must be acknowledged that for species
such as black bream and cobbler, that exhibit an estuarine-
dependent life history, factors other than fishing, e.g. algal
blooms, can cause high mortality and may necessitate changes
to management.

Black bream: Black bream populations are genetically
unique within each west coast estuary. A preliminary yield-
per-recruit stock assessment was developed for the black
bream stock in the Swan River using biological data for

the Swan River population from research by Sarre (1999),
previously presented in the State of the Fisheries Report
1999/2000. Since the mid-1990s, the catch rates for the Swan
River and Hardy Inlet stocks have increased slightly. In April—
June 2003, a bloom of the toxic dinoflagellate Karlodinium
micrum killed numerous black bream and other species in the
Swan/Canning Estuary. Precise estimates of mortality were
not obtained at the time of the kill. However, no declines in
commercial and recreational catch rates were observed after
this event, suggesting that stock abundance was not strongly
affected. An age-based population model is currently being
developed for black bream in the Swan River, in collaboration
with Murdoch University. The model will assist in future
stock assessments, including the assessment of any future fish
kill impacts.

Cobbler: Cobbler populations are genetically unique within
each west coast estuary. A preliminary yield-per-recruit stock
assessment was developed for the cobbler stock in the Swan
River using biological data for Swan River cobbler from
research by Nel (1983), previously presented in the State of’
the Fisheries Report 1999/2000. In 2003, catches of cobbler
in the Swan/Canning and Peel/Harvey Estuaries remained
very low relative to historic levels, despite continued market
demand for this species. The decline in catch of this once
important species appears to be the result of both fishery
and fishery-independent factors, including loss of breeding
habitats.

King George whiting: King George whiting spend the
early part of their life history (1-3 years) in estuaries before
migrating to offshore reef areas at about age 4 where they
grow to maturity and breed. They are most vulnerable to
capture while residing in the estuaries. The results of a
preliminary yield-per-recruit stock assessment, which was
conducted for King George whiting along the lower west coast
using biological data from research by Hyndes et al. (1998)
and Potter et al. (1997), were previously presented in the
State of the Fisheries Report 1999/2000. The lower catches
of King George whiting from 2000 to 2003, compared with
the late 1990s, appear to be due to lower recruitment and the
maturing and offshore movement of the abundant cohort of
fish previously recruited into the estuaries in the late 1990s.

Exploitation status: Fully exploited

Breeding stock levels: Not assessed

Black bream: A preliminary egg-per-recruit model was
developed for the black bream stock in the Swan River using
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biological data for the Swan River population from research
by Sarre (1999), previously presented in the State of the
Fisheries Report 1999/2000. Because the size at maturity
is less than the legal minimum length, breeding stock levels
are believed to be adequate. Black bream possess different
growth rates in different estuaries. In all cases, the legal
minimum length is set above the length at maturity. An age-
based population model is currently being developed for black
bream in the Swan River, in collaboration with Murdoch
University. The model will provide an estimate of breeding
stock levels.

Cobbler: A preliminary egg-per-recruit model was developed
for the cobbler stock in the Swan River using biological

data for the Swan River population from research by Nel
(1983), previously presented in the State of the Fisheries
Report 1999/2000. Cobbler exhibit different growth rates
depending on the estuary in which they reside. In all cases the
size at maturity is less than the legal minimum total length,
which would normally afford protection to the breeding

stock. However, breeding stock levels in the three west coast
estuaries are likely to be very low as a result of environmental
factors and the low fecundity of the species.

King George whiting: The age of King George whiting

at first capture is 2+ to 3+ years at approximately 250 mm
length. The length at 50% maturity is 413 mm for females.
King George whiting breed in the open ocean at age 4+,

and juveniles use estuaries and coastal waters as nursery
habitats for the first few years of their life. Although the legal
minimum length is considerably less than the size at maturity,
a downward adjustment in the number of commercial fishers
in estuaries and coastal waters is likely to have reduced the
inshore fishing pressure on this stock. However, targeted
recreational fishing for these fish will need to be monitored
to ensure overall fishing mortality does not reduce breeding
stocks below safe limits.

NON-RETAINED SPECIES

Bycatch species impact: Low

These small-scale, multi-species fisheries using mesh nets are
unlikely to generate significant impacts such as discarding,

as virtually all species taken are marketed in the greater
metropolitan area.

Protected species interaction: Negligible

No protected species occur in these fisheries that are
susceptible to capture by the fishing gear used.

ECOSYSTEM EFFECTS

Food chain effects: Not assessed

Habitat effects: Low

The operation of gillnets and haul nets over predominantly
sand and mud bottoms is unlikely to have any impact on the
habitat of these estuaries.

DEPARTMENT OF

SOCIAL EFFECTS

In 2003, there was an average of 18 fishers operating in west
coast estuarine fisheries, largely supplying fresh fish to meet
demand for locally caught product.

ECONOMIC EFFECTS

Estimated annual value (to fishers) for year 2003:
$570,900

FISHERY GOVERNANCE

Acceptable catch range for next season:
75-220 tonnes (Peel/Harvey only)

Under the current management regime, the acceptable range
for total catch in the Peel/Harvey fishery is 75-220 t. This
range was derived by a statistical quality control chart using
catch data from 1978 to 2002. Catch ranges are designed

to allow catch levels to fluctuate in response to normal
fluctuations in stock abundance. If annual catches fall outside
acceptable ranges, an investigation into the cause will be
triggered which, if required, may lead to changes in the
management arrangements.

Acceptable catch ranges for the Swan/Canning and Hardy
Inlet fisheries cannot be assessed at this time given the
very small number of commercial fishers operating in these
estuaries and the limited data available.

New management initiatives (2003/04)

An interim management plan for the Swan/Canning and
Peel/Harvey Estuaries was gazetted on 31 October 2003 and
commenced operation on 8 November 2003.

During 2003, there was an extensive review of commercial
fishing operations in the Hardy Inlet (Fisheries Management
Paper no. 169). However, at the time of preparation of this
report, an outcome of the review had not been determined.

EXTERNAL FACTORS

Declines in catches of some species are likely to reflect
changing environmental factors. The abundance of many
species targeted by this fishery is affected by the quantity and
quality of estuarine habitats that are available for spawning,
feeding and/or nursery areas. The future sustainable
management of such estuarine-dependent species will require
a collaborative effort between fishery and habitat managers.
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WEST COAST ESTUARINE FIGURE |

The annual catch, effort and catch per unit effort (CPUE) for the total fishery of the Peel/Harvey Estuary over the period

1978-2003.

Cockburn Sound Finfish Fisheries
Status Report

Prepared by G. Nowara and R. Lenanton, with
management input by H. Greif

FISHERY DESCRIPTION

There are four managed fisheries that operate wholly and two
managed fisheries that operate partly within Cockburn Sound.
The Cockburn Sound (Mussel), (Crab), (Fish Net) and (Line
and Pot) Managed Fisheries operate entirely within Cockburn
Sound, while the West Coast Beach Bait and the West

Coast Purse Seine Managed Fisheries operate partly within
Cockburn Sound.

The catches reported here are for finfish only and are mainly
from the Cockburn Sound (Line and Pot) and the Cockburn
Sound (Fish Net) Managed Fisheries.

Separate status reports are given elsewhere in this volume for
the West Coast Beach Bait, West Coast Purse Seine, mussel
and crab fisheries (see pp. 42-44, 45-47, 67-68 and 24-29
respectively).

Cockburn Sound (Fish Net) Managed Fishery: Fish are taken
in this fishery by gillnet, beach seine and haul net with the
main targeted species being garfish and Australian herring.
Other fish species, including shark, whiting and mullet are
taken opportunistically.

Cockburn Sound (Line and Pot) Managed Fishery: The
fishing methods employed include handline, longline and
squid jigging; the pots used are unbaited octopus pots.
Recreational fishers also target many of the species targeted
by this fishery, e.g. garfish, herring and pink snapper.
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Governing legislation/fishing authority

Cockburn Sound (Fish Net) Management Plan 1995

Cockburn Sound (Line and Pot) Management Plan 1995

Subsidiary legislation under the Fish Resources Management
Act 1994

Consultation process

Department—industry meetings

Boundaries

The Cockburn Sound fisheries operate in ‘the waters of the
Indian Ocean bounded by a line commencing at a point on the
high water mark at the western extremity of the South Mole at
the entrance to Fremantle Harbour and extending westerly to
the southern most rock of the Straggler Rocks, thence south
easterly to the high water mark on the northern most point of
Mewstone; thence generally southerly along the high water
mark on the eastern shore of Mewstone to its southern most
point, thence southerly to the high water mark on the northern
most point of Carnac Island,; thence generally southerly along
the high water mark on the eastern shore of that island to

its southern most point ; thence southerly to the high water
mark at Entrance Point on Garden Island,; thence generally
southerly along the high water mark on the eastern shore of
that island to the south west point; thence southerly to the
high water mark at John Point on the mainland; thence along
the high water mark to the commencing point.’

Management arrangements

The Cockburn Sound line and pot and fish net fisheries are
managed through input controls in the form of limited entry,
gear restrictions and closed areas. Over the past 10 years the
number of licences in the two fisheries has been reduced
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from 42 to 14, mainly as the result of Voluntary Fishery
Adjustment Schemes.

Research summary

Data for monitoring the status of the Cockburn Sound finfish
stocks are obtained primarily from the analysis of CAES
records provided by industry. These data, together with
biological knowledge from historical research, provide the
basis for the status report.

RETAINED SPECIES

Commercial production (season 2003): 52 tonnes

Landings

The total catch of finfish from Cockburn Sound reported

here excludes bait fish (whitebait, pilchard, scaly mackerel,
anchovy and blue sprat), molluscs and crustaceans. The
reported catch is primarily from the Cockburn Sound (Line
and Pot) and the Cockburn Sound (Fish Net) Managed
Fisheries; however, the figures do include the catch of finfish,
other than those five species mentioned above, recorded from
the West Coast Beach Bait and the West Coast Purse Seine
Managed Fisheries, which conduct part of their respective
operations within Cockburn Sound.

The annual finfish catch has generally declined since the peak
catch of 165 t in 1992. In 2003, the catch of 52 t of finfish is a
decrease of almost 10 t from the 2002 catch (Cockburn Sound
Figure 1). The composition of the 2003 catch included about
15 finfish and elasmobranch species. Around 95% of the total
catch consisted of Australian herring (Arripis georgianus), sea
garfish (Hyporhamphus melanochir), pink snapper (Pagrus
auratus), maray (Etrumeus teres) and skates and rays. The
contribution of the catch of skates and rays to the total
landings has increased in 2002 and 2003 to around 5% of the
catch.

Australian herring catches showed a steady increase from
1980, reaching a peak in 1994 (around 50 t). Since the second
half of the 1990s, catches have declined to a lower level
fluctuating between 15 t and 30 t per year. The catch for 2003
was 17 t, a decrease from the previous year (Cockburn Sound
Figure 2). With the exception of the 2000 catch (14 t) this was
the lowest catch recorded since 1983.

The catch of sea garfish also increased steadily from 1980 to a
high level in 1994, after which time the catch declined, with a
larger drop in 1997. The catch peaked again in 1999; however,
the current catch is at the level of the late 1980s and early
1990s (actual figures are not able to be reported as there are
fewer than five operators catching this species).

Fishing effort/access level

As at April 2003 there was only one licensee in the fish net
fishery and 13 licensees in the line and pot fishery.

Fishing effort is measured as the number of fishing boat days
for finfish catches (excluding purse seine and pot catches)
from the Cockburn Sound (Line and Pot) and the Cockburn
Sound (Fish Net) Managed Fisheries. This provides only an
indication of the overall usage of the area by the commercial
sector, which is composed of a number of different fisheries
and various fishing methods.

DEPARTMENT OF

The fishing effort peaked during the early 1990s at 1,400—
1,600 boat days. It subsequently declined to 882 boat days in
1997, but rose to 1,562 boat days in 1999. Since then, it has
again declined to its current level of 591 boat days for 2003
(Cockburn Sound Figure 1). This is the lowest level of effort
experienced since 1977.

Catch rate

The catch rate for the different fisheries and the various
fishing methods has averaged approximately 80 kg/boat day
during the past 10 years (Cockburn Sound Figure 1). The peak
catch rate during the 1990s was 118.5 kg/boat day in 1992
and the lowest reported catch rate was 49 kg/boat day in 2001,
with the 2003 catch rate at 88 kg/boat day. The catch rate of
herring peaked at 35 kg/boat day in 1994, dropping to lower
levels (15 kg/boat day) in 2000, but increasing over the past
three years. The 2003 catch rate for Australian herring was
28.9 kg/boat day (Cockburn Sound Figure 2).

56-80%

The most recent information on Cockburn Sound recreational

Recreational component:

shore- and boat-based fishing is from a creel survey conducted
between September 2001 and August 2002. Catch and effort
data collected as a part of this survey reported 57 finfish
species and six invertebrate species from Cockburn Sound and
Owen Anchorage, with the key recreational finfish species
being Australian herring, whiting and King George whiting
(Sillaginidae), tailor (Pomatomus saltatrix), pink snapper,
garfish, skipjack trevally (Pseudocaranx dentex) and silver
bream (Rhabdosargus sarba) (Cockburn Sound Table 1).

The results of the National Recreational Fishing Survey,
conducted slightly earlier between May 2000 and April 2001,
are also now available (Henry and Lyle 2003). The catch
composition of the key recreational target finfish species was
of a similar species mix to that recorded during the later creel
survey. Some noticeable differences for demersal species
(snapper, dhufish) were likely to be related to differences in
the areas surveyed (Cockburn Sound Table 1). The estimated
boat-based catches of these species from the national survey
are thought to be an over-estimate and may be revised at a
future date.

The effort recorded during the two surveys was similar for
boat fishing days in the 2001-2002 creel survey and events
(=days) in the national survey, but the number of shore
fishing days reported was 1.5 times greater in the national
survey (Cockburn Sound Table 1). The difference in shore
fishing effort and catch may in part be related to the fact that
the creel survey was restricted to daylight hours. Thus the
evening fishing activities may have accounted for the higher
shore-based days and catch during the national survey (eg.
tailor, Cockburn Sound Table 1). As a consequence of these
differences in methodology, the reported catches from the
national survey are generally more than twice those reported
from the 2001-2002 creel survey.

During the calendar year 2002, the commercial catch of these
same species was approximately 53 t. Thus the recreational
fishery is estimated to have taken approximately 56% of the
combined recreational and commercial catch of these key
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recreational finfish species in 2002. The recreational
component of the combined recreational and commercial catch
for the 2000 calendar year was estimated to be 80%, but this
may be an over-estimate given the problem cited above.

STOCK ASSESSMENT

Assessment complete: Not assessed

For an assessment of Australian herring stocks, see pp. 180-182.

Exploitation status: Not assessed

Breeding stock levels: Not assessed

For an assessment of Australian herring stocks, see pp. 180-182.

NON-RETAINED SPECIES

Bycatch species impact: Low

This small-scale, multi-species fishery using line and mesh
nets to target primarily surface species is unlikely to generate
significant impacts such as discarding, as virtually all species
taken are marketed in the metropolitan area.

Protected species interaction: Not assessed

ECOSYSTEM EFFECTS

Food chain effects: Not assessed

Habitat effects: Low

The fishing methods used in this fishery do not impact
significantly on the habitat.

SOCIAL EFFECTS

During 2003, the average number of crew fishing for finfish
in the Cockburn Sound (Line and Pot) Managed Fishery
and Cockburn Sound (Fish Net) Managed Fishery was
approximately 18. Production supplies restaurant and retail
sectors in the metropolitan area.

ECONOMIC EFFECTS

Estimated annual value (to fishers) for year 2003:
$116,800

While relatively limited in overall value, the production
from the commercial fishery provides a valuable input to the
metropolitan fresh fish market.

FISHERY GOVERNANCE

Acceptable catch range for next season: 30—1 12 tonnes

The acceptable catch range for this fishery has been amended
during 2003/04 using improved methodology. The revised
range is derived by applying an autoregressive moving
average (2,2) control quality procedure to the annual catches
from 1983 to 2002 subject to the corresponding fishing effort.
The confidence intervals are obtained by estimating the
variation of the observations compared with the variation of
the predictions for the 20 years to 2002, and by assuming that
the fishing effort remains between 2000 and 2002 levels. The
2003 catch of 52 t was within the acceptable catch range.

New management initiatives (2003/04)

The Department is planning a review of management
arrangements for these fisheries in the near future.

EXTERNAL FACTORS

Catch information from the small commercial sector provides
a valuable input to the research database for monitoring

the abundance of these stocks, which are also important to
recreational fishing. However, the gradual decline in numbers
of commercial fishers in recent years may render the catch
statistics less useful in future.
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The annual catch, effort and catch per unit effort (CPUE) for finfish (excluding bait fish) for the Cockburn Sound fisheries
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The annual catch, effort and catch per unit effort (CPUE) for Australian herring (Arripis georgianus) in the Cockburn Sound )
fisheries over the period 1984-2003. w %
O
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COCKBURN SOUND TABLE | z jC>>
Recreational catch and effort for key finfish recreational target species, and recreational catch as a percentage of total catch “
of these species, from surveys in Cockburn Sound during 2000-2001 and 200 1-2002.
CREEL SURVEY (2001-2002) NATIONAL SURVEY (2000-2001)
CATCH CATCH £y ;%U
SPECIES % SHORE % BOAT | % SHORE % BOAT 23
A. herring 31 48 52 62 76 24 58
(Arripis georgianus) = E
Whiting 19 21 79 26 20 80
(Sillaginidae)
Tailor 5 10 90 17 98 2
(Pomatomus saltatrix) w O
Pink snapper 4 0 100 1 0 100 95
(Pagrus auratus) 5 0
Sea garfish 4 50 50 18 99 1 % g
(Hyporhamphus melanochir) -
Skipjack trevally 3 33 67 27 57 43
(Pseudocaranx dentex)
Silver bream 2 50 50 nr? §
(Rhabdosargus sarga) % =
Dhufish ne? 14 0 100 G
(Glaucosoma hebraicum) 0z
Effort Effort ‘%
Days fished — boat 85,000 66,700 v
Days fished — shore 95,000 154,000
Recreational catch expressed as percentage of combined é
(recreational and commercial) catch w 7
All key species 56% 80% é %
1. Boat-based estimates from the national survey may be over-estimates and subject to future revision. % ,Z
2. nr - not reported. jZ>
O
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West Coast Beach Bait Managed
Fishery Status Report

Prepared by D. Gaughan and T. Leary, with
management input by H. Greif

FISHERY DESCRIPTION

The West Coast Beach Bait Managed Fishery (WCBBF),
together with the as yet unmanaged fishing sector to its south,
primarily target whitebait (Hyperlophus vittatus). The main
fishing method is beach seine netting, although non-powered
purse seining and haul netting from small boats are also
utilised.

Governing legislation/fishing authority

West Coast (Beach Bait Fish Net) Management Plan 1995
Subsidiary legislation under the Fish Resources Management
Act 1994

Consultation process

Department—industry meetings

Boundaries

The West Coast Beach Bait Managed Fishery extends from
the mouth of the Moore River, north of Perth, to Tim’s Thicket
in the south.

The south-west fishing activities occur from Tim’s Thicket
south to Point D’Entrecasteaux, with activity typically
concentrated in Geographe Bay (Cape Naturaliste to Preston
Beach).

Management arrangements

The WCBBEF is managed primarily through input controls
such as limited entry, temporal and spatial closures and gear
restrictions. A Government-funded Fishery Adjustment
Scheme has reduced the fishery in recent years from 15
licences to 3 at the end of 2003.

Ongoing management arrangements for the south-west

beach seine ‘fishery’ are yet to be finalised. A discrete group
of fishers is endorsed to operate in this area using similar
methods to the managed beach bait fishers in the metropolitan
and Mandurah areas.

Research summary

A significant research project on the biology and stock
assessment of whitebait was completed in 1996. Ongoing
monitoring of catches as a de facto indicator of abundance
forms the basis of current research.

RETAINED SPECIES

Commercial production (season 2003):
All species 155 tonnes
Whitebait 103 tonnes

Landings

The main target species in this fishery is whitebait, of which
103 t were caught in the 2003 season. The catch of all other
species in this fishery was 52 t, which was dominated by sea
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mullet, blue sprat, yellow-eye mullet, western sand whiting,
buffalo bream and pilchard (West Coast Beach Bait Tables 1
and 2).

Catches of whitebait are discussed here according to

the region in which they were landed. Metropolitan and
Mandurah landings form part of the West Coast Beach Bait
Managed Fishery, while Bunbury landings are from the
‘south-west fishery’. Catches in each of the regions have
varied significantly from the previous year; large interannual
fluctuations in catch of whitebait are typical of this fishery
(see ‘Breeding stock levels’).

Metropolitan: The catch of whitebait for the metropolitan
region during 2003 was only 1.6 t, an order of magnitude
lower than catches for the preceding three years: (2002: 16 t,
2001: 11 tand 1999: 11.1 t).

Mandurah: The whitebait catch at Mandurah was 8 t, a
fourfold increase from the 2002 season (2t) but still below the
catches for 2001 (32.1 t) and 2000 (33.6 t).

Bunbury: The Bunbury catch of 92 t was slightly over half
that of recent years, with 165 t caught in 2002,197 t in 2001
and 175 t in 2000.

Fishing effort/access level

There were 10 operators with access to the WCBBF for all or
part of 2003, of whom six landed fish during the year. In the
southern sector, where the number of licences with access is
not yet formally specified, 16 boats landed whitebait in 2003.

Given the schooling behaviour of whitebait (and most of
the other retained species), the fishers’ methods of targeting
schools and the way the effort data are recorded on the
monthly returns, the data are not useful for measuring the
amount of effort applied to the whitebait stock.

Catch rate

See ‘Fishing effort/access level” above.

Recreational component Nil

There is no recreational fishery for whitebait. Only small
catches of a limited number of the other retained species are
taken recreationally.

STOCK ASSESSMENT

Assessment complete: Yes

The annual assessment for the whitebait stocks utilises the
total catch as an indicator of abundance, on the reasonable
assumption that catchability remains stable but that fishing
effort adjusts so as to take a similar proportion of the available
stock in all years. The region of the fishery south of Mandurah
lands a significant part of the total whitebait catch and as

such trends in the ‘Bunbury’ catch dominate the overall
trends. Thus, while reduced effort through fewer operators

in the metropolitan region can explain the low catch for that
region, the relatively low catch from the unmanaged sector
south of Mandurah cannot be attributed to fewer operators.

On this basis, abundance in 2003 can be considered to have
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been at a relatively low level, which is consistent with the
below-average Leeuwin Current in 2002 (see ‘Breeding stock
levels’).

The overall 2003 whitebait catch of 103 t is at the lower
bounds of the acceptable range and is lower than expected,
underlining the need for further work on the Leeuwin
Current/whitebait model. Although there have been licence
buy-backs in the northern part of the fishery, the remaining
licence holders have expressed the desire to take up purse
seining rather than beach seining as the preferred fishing
method. Such a major shift in fishing practice would require
a substantial change to the management of the fishery and the
method of assessment.

Exploitation status: Fully exploited

Breeding stock levels: Adequate

Previous modelling and plankton sampling indicate that the
typical stock size of whitebait is probably less than 1,000 t
for the entire west coast. The stock is characterised by cycles
in abundance apparently related to variations in the Leeuwin
Current, where a strong current provides good catches and
breeding stocks in the subsequent year. In circumstances of
low recruitment, breeding stock levels may become limiting,
but are generally protected by the corresponding reduction
in effort by this beach-based fishery. The Leeuwin Current
has been weaker than average in both 2002 and 2003, so
abundance may again be low in 2004.

NON-RETAINED SPECIES

Bycatch species impact: Low

There is typically little non-retained bycatch in the targeted
whitebait fishery. Where multi-species schools occur, for
example of mixed whitebait and juvenile pilchards, catches
are released because of the difficulty of sorting. Most of the
fish caught are saleable.

Protected species interaction: Negligible

The deployment of beach seine nets in this fishery is based

on visual detection of fish schools and, as such, any protected
species can easily be seen and avoided. Furthermore, few
individuals of protected species occur in the near-shore fishing
areas and are therefore not susceptible to capture.

ECOSYSTEM EFFECTS

Food chain effects: Low

The highly variable recruitment cycle of whitebait, apparently
related to oceanographic effects, means that predatory birds
and fish cannot rely on the availability of whitebait as a major
food source in all years. Furthermore, the constraints of the
beach seine gear and fishing method largely limit fishing

to within 80 m of the shore, whereas the fish stock is more
widely distributed, suggesting that natural predators have
greater access to the stock than does the fishery. There may
be competition in years of low whitebait abundance between
fishermen and the little penguins that breed on Penguin Island
and feed in the metropolitan and Mandurah regions of the
whitebait fishery where catches are relatively low. Although
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the links between little penguins and whitebait are now clear,
the impact of any such competition is still not understood.
The ecological impact of the fishery has previously been
considered to be low and the reduced number of licences
would indicate that this continues to be the case. If, however,
there is a move towards purse seining for whitebait in these
regions this may change the relationship, so potential food
chain and direct impacts would need to be investigated.

Habitat effects: Negligible

All fishing occurs over shallow sandy substrate. Near-shore
sand habitats are naturally dynamic environments and resident
infauna are adapted to cope with physical disturbances, thus
the impact of the relatively small amount of very light fishing
gear (fine gauge nets) would be negligible.

SOCIAL EFFECTS

Approximately 22 boats with 50 crew participated in the
beach bait fishery in 2003. This represents an apparent
decrease of approximately 30% from the previous year in
numbers of boats fishing (and thus crew).

ECONOMIC EFFECTS

Estimated annual value (to fishers) for year 2003:
$307,000

Prices paid to fishers for whitebait are dependent on size of
the individual fish, with a premium paid for the larger fish.

Thus prices paid in 2003 varied from $2.50/kg to $3.50/kg,

amounting to a net worth of approximately $307,000.

FISHERY GOVERNANCE

Acceptable catch range for next season:
Whitebait 60-275 tonnes

The catch range previously provided for whitebait (106-331 t)
reflected catches achieved since 1990 by operators with
access to this stock. The range has been adjusted downwards
this year to account for the permanent reduction in number

of operators (from 15 to 3 licences) in the WCBBF, which
constitutes the metropolitan and Mandurah regions of the
broader whitebait fishery. It should be noted, however,

that the major portion of the whitebait catch is taken from

the Bunbury sector, which does not yet have a formal
management plan in place.

The expected low abundance of whitebait in 2004 indicates
that catches will again be at the lower end of the acceptable
range.

New management initiatives (2003/04)

The Department is exploring the option of changing the
existing beach-seine-based managed fishery to a purse-
seine-based fishery, given the ongoing issues associated

with local council by-laws excluding fishers from beaches.
The Department is also in the process of streamlining the
administrative clauses in the legislation. Furthermore, the
Department is looking to progress the southern fishing sector
to a formal managed fishery.
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West Coast Bioregion

EXTERNAL FACTORS

Annual catches in this fishery will most likely continue to
exhibit large fluctuations under the influence of environmental
factors. The fishery will therefore continue to be regulated
through limited entry access and gear restrictions. Further
research into the Leeuwin Current/whitebait relationship is
needed, and will be undertaken when time becomes available.

Ongoing urbanisation of Western Australia’s south-west
region continues to impact on this fishery, as sectors of the
community press to restrict access to beaches by the four-
wheel-drive vehicles needed to transport the beach seining

gear and catches.

WEST COAST BEACH BAIT TABLE |

Catches in 2003 of retained species other than whitebait
from the West Coast Beach Bait Managed Fishery. Numbers
in brackets indicate that part of the catch taken from

Cockburn Sound.

CATCH (tonnes)

SPECIES

Mullet, sea  Mugil cephalus 33 (L.
Sprat, blue  Spratelloides robustus 3.73.7)
Others 1.1 (0.8)
Total 8.1 (5.6)

WEST COAST BEACH BAIT TABLE 2

Catches in 2003 of retained species other than whitebait
from the south-west beach seining sector.

CATCH (tonnes)

SPECIES
Mullet, sea Mugil cephalus 16.0
Mullet, yellow-eye  Aldrichetta forsteri 9.6
Sprat, blue Spratelloides robustus 9.1
Whiting, western sand Sillago schomburgkii 5.5
Bream, buffalo Kyphosus sp. 1.6
Pilchard Sardinops sagax 1.5
Others 0.9
Total 42.2
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Total annual catch of whitebait for each sector from 1975 to 2003.
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West Coast Purse Seine Managed
Fishery Status Report

Prepared by D. Gaughan and T. Leary, with
management input by K. McCarthy

FISHERY DESCRIPTION

This fishery is based primarily on the capture of pilchards
(Sardinops sagax) and the tropical sardine Sardinella lemuru
(previously called scaly mackerel, hereafter referred to as
sardinella) by purse seine boats in the waters off the west
coast of Western Australia. However, the management plan
also covers the take of Perth herring (Nematalosa viaminghi),
yellowtail scad (Trachurus novaezelandiae), Australian
anchovy (Engraulis australis) and maray (Etrumeus teres).

Governing legislation/fishing authority

West Coast Purse Seine Management Plan 1989

West Coast Purse Seine Managed Fishery Licence
Fisheries Notice no. 312 — Purse Seine Prohibition
Fisheries Notice no. 571 — Pilchard Fishing Prohibition
Fisheries Notice no. 476 — Net Hauling Restrictions
Condition 176 on a Fishing Boat Licence

Condition 93 on a Fishing Boat Licence (specific area)

Consultation process

Purse Seine Management Advisory Committee
Department—industry meetings

Boundaries

The fishery operates between 33° S latitude and 31° S latitude
(the metropolitan fishery) and there are also two purse seine
development zones currently operating north and south of
this area. The Southern Development Zone, for which there
are three operators, covers the waters between 33° S latitude
and Cape Leeuwin. The Northern Development Zone covers
the waters between 31° S latitude and 22° S latitude and
consists of one active operator (whose catch is not currently
reported for confidentiality reasons). The metropolitan fishery
mainly targets both pilchards and sardinella, the Southern
Development Zone targets pilchards and the Northern
Development Zone targets sardinella.

Management arrangements

This fishery is currently managed through a combination of
input and output controls incorporating limited entry, capacity
setting and controls on gear and boat size.

Currently a single total allowable catch (TAC), that applies to
both the metroplitan fishery and the Southern Development
Zone, is set annually for pilchards and another for other small
pelagic species. These TACs are divided amongst the fishery
participants, but are not tradeable, as individually transferable
quota (ITQ) units would be. For the 2003/04 licensing
period, there was a catch cap of 1,000 t for pilchards, with a
combined limit of 1,500 t on the catch of other small pelagic
species permitted to be taken by licensees. The Northern
Development Zone has a separate TAC.

Vessels are restricted to less than 16 m in length, but an
exemption to use a vessel approaching 20 m in length has
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been in operation during this reporting period. This large
vessel had spatial restrictions to keep it away from waters
around Rottnest Island and from inshore areas.

Research summary

Directed research is currently only carried out on pilchards.
This research continues to focus on fishery-independent
spawning biomass surveys, as part of a five-year FRDC-
funded project examining the regrowth of the pilchard stocks
in Western Australia following the mass mortalities of the late
1990s. The most recent spawning biomass survey was carried
out in the west coast purse seine fishery in July 2002, with
another planned for July 2004. Monitoring of pilchard catches
is undertaken monthly to provide robust age-composition
data, from which relative recruitment strengths can be
inferred. Biomass surveys, age-composition data and analysis
of catches together allow the annual review of pilchard and
compilation of the following status report. Owing to the
importance of sardinella in the catch in recent years, there
may be a need to undertake catch sampling of this species.

RETAINED SPECIES

Commercial production (2003): [,164 tonnes

Landings

The combined catch of pilchards, sardinella and other minor
species for the metropolitan and Southern Developmental
Zone fishery areas decreased from 1,347 t in 2002 to 1,164

t in 2003; however, the Southern Developmental Zone
contributed only 2 t of pilchards during this year. This level of
harvest is still considerably less than the catches in the mid-
1990s (West Coast Purse Seine Figure 1). The contribution of
pilchards to the combined catch decreased to 300 t compared
to 512 t in 2002. The sardinella catch increased from 701 t in
2002 to 773 t in 2003 (a further increase from 596 t in 2001).
In addition, 75 t of maray, 12 t of yellowtail scad and 2 t of
anchovy were landed. Overall, the catch reflects a steady
availability or abundance of pilchards, and a further increase
in the trend toward the utilisation of other species available to
the fishery.

Fishing effort/access level

A small number of vessels continued to participate in the
fishery in 2003. Together they fished a total of 525 days, a
minor effort decrease of 3% from 2002 (543 days). It is not
possible to estimate effort separately for the different species
targeted.

Catch rate

The estimated catch rate for all small pelagic fish was 2,218
kg/day. Note that because factors other than abundance are
influencing fishing effort, it is currently difficult to determine

how this estimate relates to those from previous years.

Recreational component: Nil
STOCK ASSESSMENT
Assessment complete: Yes

Stock assessment is completed for pilchards, which are
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West Coast Bioregion

fully exploited on the west coast. The fishery-independent
spawning biomass survey conducted in 2002 indicated that
the pilchard stock was recovering strongly after the 1998/99
mass mortality event. The average age of individuals in

the west coast pilchard catches in 2003 was nearly 5 years,
with few fish caught below 4 years of age, which indicates
little recruitment to the fishery in 2002/03. This represents a
downturn from the good levels of recruitment in recent years.
Assuming there has been strong recovery, as has been the case
on the south coast, availability of the stock to the fleet has
remained very low and sporadic. A further spawning biomass
survey is scheduled for July 2004.

Although no stock assessment has been undertaken for
sardinella in the metropolitan region, application of results
obtained from a detailed study on sardinella in the Geraldton
region indicate that the stock on the lower west coast is at the
southern limit of its geographic range and is fully exploited
when it occurs off Fremantle. The levels of exploitation are
not thought to pose a risk to the viability of the spawning
biomass.

Exploitation status: Fully exploited

Breeding stock levels: Adequate
NON-RETAINED SPECIES
Bycatch species impact: Low

This fishery specifically targets schools of pilchards and
sardinella, so unwanted bycatch is insignificant. Other similar-
sized pelagic fish which may sometimes be discarded include
yellowtail scad, maray, anchovies and blue mackerel.

Protected species interaction: Low

Pilchards and other small pelagic fish are consumed by several
species of seabirds, pinnipeds, cetaceans and protected sharks
(white shark), but there is currently no evidence to indicate
any indirect interactions between these and the purse seine
industry in this region.

ECOSYSTEM EFFECTS

Food chain effects: Moderate

Small pelagic fish, typically pilchards or anchovies, occupy
a pivotal position of energy transfer in food webs in which
they occur and are often the main link between primary
(phytoplankton) and secondary (zooplankton) production and
larger predators. This trophic position has been termed the
‘wasp’s waist’ since pilchards feed on many species and are
eaten by many species.

The completion of FRDC project 98/203 (Gaughan et al.
2003) and research by Murdoch University has now provided
clear evidence that some species of seabird are heavily reliant
on pilchards and sardinella. These data, derived from local
studies, have proven to be invaluable when discussing food
chain effects during management deliberations. For example,
various seabirds will predate on a variety of species of small
pelagic fish and therefore the whole suite of small pelagic
fish must be considered during management deliberations, not
simply the primary target species. This is particularly the case
in pelagic ecosystems (a) characterised by low productivity, as
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is the case in southern Western Australia, and (b) in which the
dominant species can change in abundance inter-annually (e.g.
due to environmental factors), as is the case along the lower
west coast.

In ‘normal’ circumstances (i.e. in the absence of disease
events or extended periods of very poor recruitment) the
quota for pilchards and other small pelagic species is set at a
maximum of 10-15% of the spawning biomass, thus leaving
85-90% available to natural predators.

Habitat effects: Negligible
Purse seining appears to have very little effect on the habitat.
Although the purse seine gear used in Western Australia

can contact the sea floor in some areas, the relatively light
construction of the gear suggests that there is no significant

impact occurring to, for example, seagrass beds.

SOCIAL EFFECTS

The fishery employs approximately 17 full-time workers and
7 part-time workers.

ECONOMIC EFFECTS

Estimated annual value (to fishers) for year 2003:
$661,000

While some fish are utilised as high-value products for human
consumption and recreational bait, slightly more than half

of the catch in 2003 went to lower-value uses such as pet
food and commercial rock lobster and finfish trap bait. This
influenced the price paid to the boats this year to result in a
net payment only 40% of the previous year ($1.6 million).
Owing to the ‘booming’ South Australian pilchard fishery, the
demand for Western Australian product for use as tuna feed
decreased throughout 2003.

FISHERY GOVERNANCE

Acceptable effort range for next season: Not available

The acceptable maximum catch is governed by changes in

the TACs for pilchards and other small pelagic fish. For the
2004/05 licensing period a single TAC of 3,000 t has been set,
to cover both these categories. When a formal quota system
(TAC and ITQs) is adopted for this fishery, an acceptable
effort range will be developed.

The fleet remains somewhat unstable in terms of long-term
participants, with only a small number of vessels operating.
In addition, some of these vessels operate only irregularly.
As such, the TAC may again not be achieved in 2004.

The inability to consistently find pilchards around the
metropolitan region may need further investigation.

New management initiatives (2003/04)

A revised management plan is being developed for this
fishery. The new plan will include the Southern and
Northern Development Zones. These regions, along with the
metropolitan fishery, will thus be managed as zones within

a single West Coast Purse Seine Fishery, with all operators
fishing under a managed fishery licence rather than under an
endorsement on their fishing boat licences.
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Implementation of the new management plan will see the
fishery change to a formal quota system with ITQ units and
a TAC. The ITQ unit values will be reviewed annually and
changed, as required, depending on stock assessment data.

The concept of managing ecosystems, rather than single
species, was presented to the Purse Seine Management
Advisory Committee during 2001. Small pelagic fish represent
a conceptually easy group for which to begin implementing
ecosystem-based fisheries management. This issue represents
a complex shift in the management philosophy for purse seine
fisheries in Western Australia and continues to undergo further
development. During 2003 this concept was put into practice,
with the setting of TACs for 2004/05 reliant on consideration
of the region having a ‘sardine’ carrying capacity, for
pilchards, sardinella and other small pelagic fish, in the range
0f 20,000-30,000 t. Although this range represents the longer-
term level of small pelagic biomass in the region, note that the
‘sardine’ biomass could sometimes be higher, but could also
be lower.

EXTERNAL FACTORS

The major factor influencing the pilchard stock in recent
years has been the impact of the pilchard herpes virus
epidemic in 1998/99. The fishery is also heavily influenced
by the contribution of the two dominant pelagic species,
which dictates the make-up of the catch in any one year. The
influences of environmental factors on the two species are not
yet well understood, but oceanographic variability appears to
affect the distribution and availability of both species.

The continued lack of significant quanitities of pilchards in the
Southern Development Zone remains a concern. The results
from a plankton survey in 2004 will be closely scrutinised to
assess whether or not there are sufficient spawning pilchards
in the traditional grounds north of Cape Naturaliste.

West Coast Purse Seine Annual Catch

5,000
Total
—— Sardinops
4,000 —=—=—=- Sardinella
m
2
S 3,000
L
S
= 2,000
(&S]
1,000
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Annual catches of pilchards (Sardinops) and sardinella in the West Coast Purse Seine Fishery.

West Coast Demersal Scalefish
Fishery Status Report

Prepared by J. St John and J. King

FISHERY DESCRIPTION

The ‘west coast demersal scalefish fishery’ describes a
significant subset of the state’s wetline fishery, which has
access to species or fishing methods not currently subject to a
management plan. The wetline fleet comprises both ‘wetline
only’ vessels and the ‘wetline’ activities of vessels with other
managed fishery licences, and is currently limited only by the
overall ceiling on fishing boat licences.

The main fishing methods used in demersal wetline fishing are
handlines and droplines. The major areas for wetlining
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within the west coast bioregion are the Abrolhos Islands, Perth
metropolitan area and the south-west coast.

The west coast demersal scalefish fishery focuses primarily
on West Australian dhufish (Glaucosoma hebraicum) and
pink snapper (Pagrus auratus), but also targets a number of
emperors (Lethrinus species), baldchin groper (Choerodon
rubescens) and coral trout (Plectropomus leopardus) as well
as taking a range of other species including sharks. Some of
these species are also caught in other commercial managed
fisheries using demersal gillnets and longlines, as well as in
the recreational and charter boat sectors.

Governing legislation/fishing authority

Fish Resources Management Regulations 1995
Fishing Boat Licence
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West Coast Bioregion

Consultation process

Not applicable

Boundaries

The west coast bioregion encompasses the waters of the
Indian Ocean south of latitude 27° S and west of longitude
115°30'E.

Management arrangements

Line fishing for west coast demersal scalefish is not yet
subject to a specific management plan. The process to
implement formal management arrangements for the wetline
fishery is underway and expected to result in the development
of a management plan for wetline fishing by 2006. This
fishery will be one of the first to be considered under a formal
Integrated Fisheries Management framework that accounts for
all users (commercial, recreational, charter boat, indigenous,
passive users).

Currently, this fishery is managed primarily through size
limits, some gear limits and closed seasons for some species
(e.g. baldchin groper spawning closure at the Abrolhos
Islands).

Research summary

The major focus of research is to determine the regional
variations in the biology and exploitation of the major fish
species, and clarify catch share among the different fishery
sectors.

An FRDC-funded research project commenced in July 2003
to study the stock structure of populations of the two major
species, dhufish and pink snapper, along the west coast to
determine the appropriate geographical scale for management.
This will investigate intermixing of populations, regional
variations in age structure and timing of reproduction.
Information on the biological parameters for lower west

coast pink snapper is being collected by a PhD student from
Murdoch University. This research project will provide age-
based stock assessments for dhufish and pink snapper in 2006.

The FRDC-funded project on post-release mortality of
demersal fish species has been extended to December 2006.
The collaborative tagging program with the Australian
National Sportsfishing Association (WA) will determine the
effect of three release methods (simple, vented and shotline)
on the longer-term mortality of released under-size dhufish,
snapper, baldchin groper and breaksea cod.

Further examination of the size at sexual maturity of dhufish
by the Department of Fisheries is underway and preliminary
results suggest that younger mature fish spawn less frequently
and for a shorter period than older individuals. A new FRDC-
funded project on spawning aggregations of several west coast
species, focusing on samson fish but including dhufish and
pink snapper, will begin in July 2004. A recreational creel
survey of boat fishing in the west coast bioregion is scheduled
to commence in 2005 and will provide important information
for use in Integrated Fisheries Management.

Preliminary assessments of other major demersal species in
the west coast bioregion will continue to be refined as the
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commercial data set is improved and additional biological
information becomes available. In the interim, the fishery will
continue to be monitored annually using CAES data.

RETAINED SPECIES
Commercial production (season 2002/03): 1,154 tonnes

Landings

In 2002/03 the catch of the entire fishery was 1,154 t, which
is an increase of 60 t from the previous year. The main species
landed during 2002/03 (West Coast Demersal Scalefish

Table 1) included 10 demersal finfish species, two non-
demersal finfish species and four groupings of sharks that
together comprised 89% of the total catch of all species. The
remainder of the catch included 80 other scalefish species and
15 species of sharks and rays as well as squid and cuttlefish.

The six major targeted demersal species comprised 61% of
the total catch of all species caught by handline and dropline
in the fishery. The landings of pink snapper were highest at
272 t, followed by dhufish at 232 t. In the northern area of
the bioregion off Geraldton, other major species in the catch
included the two lethrinid species, Lethrinus nebulosus and
Lethrinus miniatus (variously reported as spangled emperor,
sweetlip emperor, large nor-west snapper and nor-west
snapper) that collectively ranked third with 151 t caught by
100 boats. Baldchin groper, with catches of 41 t, was another
important demersal finfish species. Also, 58 boats caught 12 t
of coral trout.

Four other species of finfish — samson fish (Seriola hippos),
bight redfish (Centroberyx gerrardi, a deep-water species),
sweetlip (Haemulidae) and goldband snapper (Pristipomoides
multidens) — ranked in the top 10 with catches over 20 t.
Three species of sharks — wobbegong (Orectolobidae) and
copper and dusky whalers (Carcharhinus brachyurus and

C. obscurus) — ranked in the top 12 species.

Some species reported in this wetline fishery are also reported
elsewhere (e.g. sharks, see pp. 186-191). Catches of demersal
scalefish taken under other managed fishery licences also need
to be considered when assessing this fishery. In this context,
the West Coast Demersal Gillnet and Demersal Longline
(Interim) Managed Fishery (WCDGDLF) landed a further

89 t of scalefish in 2002/03. The Cockburn Sound finfish
fishery also lands small quantities of large mature pink
snapper, which are likely to form part of an oceanic stock.
The charter boat sector that lands many species of fish in the
west coast bioregion is reported in detail on pp. 65-66.

The catch of the three demersal species used as the main
indicator species for the fishery is examined in more detail
below.

Dhufish: The reported total catches of dhufish along the
west coast over the last 10 years reflect general trends in
fishing effort (West Coast Demersal Scalefish Figure 1). The
catch of 232 t of dhufish by this fishery during 2002/03 is the
highest reported over the last decade and this current trend of
escalating catch is approaching the historical peak of 295 t in
the mid-1980s. The catch of dhufish in the WCDGDLF for
2002/03 was 13 t, which was 3 t lower than the previous year.
The catch by the charter sector was reported as 23 t in 2003.
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The reported dhufish catch for 2002/03 is 50% above the
average over the past 10 years of 155 t. Moreover, for the
third consecutive year, it is above the upper limit of the
acceptable range of 125-179 t. Monthly catches surpassed
20 t for five months in 2002/03 compared to two months in
2001/02.

Pink snapper: The trend in increasing catch of pink snapper
continued in 2002/03 with landings of 272 t, an increase of
22 t over the previous year. Although the catch this year was
above the 10-year average of 204 t, it remains well below the
last peak in catch of 309 t in 1995/96 (West Coast Demersal
Scalefish Figure 2).

Baldchin groper: The catch of baldchin groper in 2002/03
was 41 t, up 7 t from last year and above the 10-year average
of 31.8 t. The catch of baldchin groper in 2002/03 was the
highest reported since 1993/94 and shows a general upward
trend (West Coast Demersal Scalefish Figure 3).

A number of other species have also recorded significant
catch increases over the last five years (West Coast Demersal
Scalefish Figure 4).

Fishing effort/access level

An estimate of the fishing effort applied annually by the
demersal wetline sector is extracted from the monthly CAES
returns. As a result of the method of recording, effort days for
each species can overlap, and represent the maximum number
of days each month on which each species may have been
captured (when vessels utilised their wetline entitlements).
While effort days do not measure fully the targeted effort
applied to the various species, they do provide an indicator
which allows a year-to-year comparison of wetline activity
and demonstrate the very high level of latent effort existing in
the wetline sector.

During 2002/03, 262 licensed fishing boats in the west coast
bioregion line-fished for demersal finfish, an additional 19
boats compared to last year. These vessels reported wetlining
activities on a total of 12,254 days during 2002/03. Both
fishing effort and the number of active boats in the entire
wetline fleet increased slightly (by 1% and 8% respectively)
throughout the bioregion compared to the previous year. Over
half the catch (50.4% or 582 t), however, was caught by just
20 vessels during 1,087 days (or 8.9% of the total effort).
Overall 252 boats reported catching dhufish, 243 boats caught
pink snapper and 164 boats caught baldchin groper. Using
the above approach of identifying vessels which reported the
key indicator species on their monthly returns, the effort days
relating to each species are as follows.

Dhufish: At a total of 10,234 fishing days, this fishing effort
indicator for dhufish has almost reached the previous peak
effort for the decade in 1997/98.

Pink snapper: Fishing effort for this species has risen
steeply in the last two years throughout the entire bioregion,
surpassing 10,000 days for the first time to reach 10,429 days
in 2002/03.

Baldchin groper: Fishing effort for baldchin groper has
almost doubled over the last 10 years to reach its highest
levels yet at 5,835 days.

DEPARTMENT OF

Catch rate

Effort reporting in CAES poses some challenges for multi-
species fisheries such as this. While catch can be separated
by species in CAES, effort is not broken down into time spent
targeting or fishing for different species. As effort is reported
as a monthly total, catch rates can be calculated for individual
species using the total annual effort for some or all of the
boats that caught that species in the year. Therefore, catch
rates of individual species in this multi-species fishery may
reflect the temporal or spatial variations in targeting among
boats in the fleet.

To examine the catch rates of indicator species caught
throughout the bioregion, catch and fishing effort from a
subset of the fleet that targeted these species were examined in
two areas (Geraldton and Fremantle) that have different levels
of fishing pressure. Annual catch rates have been calculated
using the top 10 boats with reliable data for each year in each
region. This method allows for the frequent changes in boat
ownership or skippers that are common in the wetline sector.
Average catch rates, and standard errors depicting variability
of catch rates among the 10 boats, were calculated for dhufish
and snapper in both regions and for baldchin groper in the
Geraldton region only (West Coast Demersal Scalefish Figures
1, 2 and 3). The nominal effort of each boat used to calculate
dhufish CPUE was further adjusted upwards by 5% in
1992/93, 10% in 1993/94 and by 15% from 1994/95 onwards
to the present, to account for increases in fishing efficiency
due to technological improvements in the early to mid-1990s
such as colour sounder and GPS.

Recreational component: > 30% (to be revised)

Results of the national telephone survey of recreational
fishing conducted from May 2000 to April 2001 provide an
update of the recreational catch for Western Australia and all
Australia (Henry and Lyle 2003). The only analyses of these
data currently available report on the statewide estimates of
catch for the main target species. Of the species important in
the west coast demersal scalefish fishery, the statewide catch
figures for only two species, pink snapper and dhufish, were
reported.

The analyses to provide estimates of the catch of the main
species on a bioregional basis are currently underway.
Preliminary analyses indicate that the recreational catch of
dhufish and snapper may have increased significantly from
that previously estimated for this region in 1996/97 using boat
ramp surveys (Sumner and Williamson 1999). These data
indicated that the recreational catch shares in 1996/97 were
dhufish 46%, snapper 10.5% and baldchin groper 44% (see
State of the Fisheries Report 2000/01 for more details). The
preliminary national survey estimates indicate that the recent
annual recreational catch of dhufish is in the order of 250-500
t, which is at least equal to the commercial catch and possibly
much higher; however, this estimated range is undergoing
further examination to determine its reliability.

STOCK ASSESSMENT

Assessment complete: Preliminary

In the absence of representative age structures for fish
populations, stock assessments are generally restricted to the
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West Coast Bioregion

use of catch rates to provide a relative measure of abundance.
Such assessments assume that the relationship between catch
rate and abundance remains constant. This relationship is
affected by the increase in fishing efficiency of this fleet due
to the technological improvements over the last 10 years (see
above). To assess trends in the major demersal stocks targeted
by this fishery, standardised catch rates and overall catch and
effort data are monitored. Unless stated otherwise, all catch
rates are adjusted for fishing efficiency.

Dhufish: Research by Hesp et al. (2002) reported the
overall age structure of the dhufish population, together with
preliminary estimates for natural mortality (M) of 0.1 and for
fishing mortality (F) of at least 0.11. Given that F should be
much less than M for long-lived fish such as dhufish, these
estimates provide an indication that the dhufish stock cannot
sustain current levels of catch. Further research to generate
the regional age structures of dhufish and pink snapper
populations within the west coast bioregion has commenced
to enable more sophisticated age-based stock assessment
techniques to be used in the future.

Catch rates of dhufish (as an indicator of abundance) in the
Geraldton area are considered to differ from catch rates in
Fremantle owing to the regional differences in targeting. In
Geraldton fishers target a suite of high-value species including
coral trout, baldchin groper and lethrinid species, whereas in
Fremantle fishers specifically target dhufish, the most valuable
species available, making these catch rates a better indicator
of dhufish abundance.

Catch rates of dhufish in Geraldton rose from 1996/97 to the
highest catch rate of the decade at 52 kg/day in 2001/02. At
44.1 kg/day, the catch rate for 2002/03 fell for the first time
in six years, although the present catch rates continue to be
significantly higher than the average of 32 kg/day over the
past 10 years. The catch rates of dhufish around Fremantle
are similar to last year (West Coast Demersal Scalefish Figure
2). At 42 kg/day, the 2002/03 rate is higher than the 10-year
average of 37 kg/day but not as high as the previous peak

of 58 kg/day in 1997/98. This previous peak appeared to be
largely due to a relatively high abundance of dhufish that year,
with high catch rates in both the demersal gillnet fishery and
the line fishery off Fremantle. Since 1999/2000 the increases
in total catch have not been parallelled by increases in the
catch rates of the top 10 boats, which provide an index of
abundance. Thus, the recent escalation in catch must have
been due to an increase in effective effort being applied to the
stock.

The WCDGDLF (reported elsewhere in this volume) uses
gillnets, which are a passive form of fishing that does not
target dhufish directly. Therefore, gillnet catch rates (kg fish/
km gillnet/hour of standardised effort) provide an alternative
and arguably more reliable index of abundance. In the past
four years, the catches of dhufish caught by the WCDGDLF
have gradually declined from 17.7 t in 1999/2000 to 13.5 t
in 2002/03. The corresponding values of the CPUE (kg/
km gillnet/hr) of dhufish caught by the WCDGDLF have
decreased by 21% over the last three years (i.e. from 0.37 in
2000/01 to 0.29 in 2002/03), at a time when effort has been
relatively stable.
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The continuing increase in the commercial catch of dhufish

at a time when the recreational catch is of a similar or greater
order of magnitude, and appears to be increasing further, is of
concern and supports the need for improved stock assessments
which will be undertaken as part of the current project.

Pink snapper: Most of the pink snapper caught in this fishery
come from the north of the bioregion, with the Geraldton-
based boats dominating the annual trends in the total catch

of snapper for the bioregion (West Coast Demersal Scalefish
Figure 3). The two regions have very different patterns of
average catch rates of pink snapper over the decade. Within
each region, variability in catch rates was higher among boats
in Geraldton than in Fremantle. In Fremantle average catch
rates are relatively low and stable (ranging from 15 kg/day

to 32 kg/day), whereas average catch rates in Geraldton

have varied annually from 67 kg/day to 174 kg/day (West
Coast Demersal Scalefish Figure 3). The large differences

in both the magnitude and the annual trends of average catch
rates between the two areas suggest that the population of
pink snapper in Fremantle is probably not influenced by
recruitment events occurring in the Geraldton region.

Although this year’s higher catch appears to fit a general
cyclical pattern of snapper catches in this region, continuing
higher catches of pink snapper may not necessarily reflect

a greater abundance in stocks. The 2002/03 increase in the
total catch of pink snapper to 272 t appears to be related more
to increased fishing effort than total abundance. In the last
two years (since 2000/01), fishing effort has increased 45%
but catch has increased only 23%. The Geraldton catch rates
generally track the pattern of total catch because most of the
catch is from the north of the bioregion; however, catch rates
of schooling species do not always provide a reliable measure
of abundance. For example, off Shark Bay where pink
snapper are fished in large aggregations, a major decline in
abundance was associated with a small decline in catch rates
(see pages 93-97). The alternative indicator of abundance,
the CPUE of pink snapper in the WCDGDLF, has remained
similar between 2001/02 and 2002/03 at 0.28 and 0.27 kg/km
gillnet/hr respectively.

In conclusion, although the indicators for the abundance of
the pink snapper stock do not suggest any significant trends
at present, the reliability of the data is relatively low. Of
particular concern for this fishery is the continuing high
level of latent fishing effort available to target this species,
especially the northern stocks.

Baldchin groper: Generally, the catch and catch rates of
baldchin groper are the least variable of the major species in
the west coast demersal scalefish fishery. Up until 1999/2000,
catch rates of baldchin groper followed total catch. Since
then there has been a trend of decreasing catch rates, which
have now fallen below the average for the past 10 years of 15
kg/day (West Coast Demersal Scalefish Figure 3). Meanwhile
fishing effort has increased by 25%, reaching a record level
(5,835 fishing days), and thus the total catch of 41 t for
baldchin groper reflects this increased fishing effort. The
increased catch coupled with a downward trend in catch rates
indicates that more detailed assessments are required to ensure
that over-exploitation does not occur.
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Exploitation status: Fully exploited

Breeding stock levels: Not assessed

Currently, only efficiency-adjusted catch rates for the three
main target species are available to provide an indication of
spawning biomass. Fish species that aggregate to spawn,
however, are more vulnerable to over-exploitation because
these aggregations may be predictable in time and/or space
and allow fishers to maintain high catch rates of spawning fish
even when the stock is declining. Of the main target species,
pink snapper are known to form large spawning aggregations
and dhufish are suspected of schooling to spawn; however,
very little is known about their spawning behaviour. Although
catch rates in 2002/03 suggest that the breeding stock levels of
dhufish and pink snapper are not showing any particular trend,
the more reliable indication provided by the WCDGDLF
shows a decreasing trend for dhufish, suggesting that the
effort estimates for the line fishery are still not sufficiently
precise, despite the adjustments for increases in efficiency.
Furthermore, the declining trend for dhufish in the non-target
demersal gillnet fishery (WCDGDLF) also provides support
for the view that current levels of catch are too high (Hesp

et al. 2002). It is not known to what extent catch rates relate

to the breeding stock level of 40% of virgin biomass which

is considered the minimum safe level for these long-lived
species. The decline in catch rate of baldchin groper in

recent years indicates that the fishery for this species needs

to be closely monitored and reassessed in relation to the new
management closures.

NON-RETAINED SPECIES

Bycatch species impact: Negligible

Line fishing is a highly selective fishing method that targets
demersal fishes using baited hooks. Only a small proportion of
the overall catch, such as a small number of inedible species
(e.g. silver toadfish) or small fishes (e.g. wrasses) is discarded.
None of these bycatch species are likely to be affected by
fishing.

Protected species interaction: Negligible

Owing to the high selectivity of the fishing gear, commercial
line fishing does not interact with protected species.

ECOSYSTEM EFFECTS

Food chain effects: Not assessed

Habitat effects: Negligible

The fishing methods used in the wetline fishery to target
demersal fishes (baited handlines and droplines) have little
physical impact on the benthic environment.

SOCIAL EFFECTS

Employment in this fishery is difficult to assess because 75%
(197) of the boats in the wetline fleet are associated with other
licensed fisheries. Only 67 boats in the wetline fleet hold

no other licences and thus are ‘wetline only’. On average,

the ‘wetline only’ fleet fished 55.4 days each, employing on
average 2.03 crew to take demersal finfish during 2002/03.

DEPARTMENT OF

Thus the ‘wetline only’ fleet employed 7,535 ‘person days’
during 2002/03.

ECONOMIC EFFECTS

Estimated annual value (to fishers) for year 2002/03:
$5.6 million

The estimated value of the fishery in 2002/03 includes all
species caught by handlines and droplines on the west coast
of Western Australia. Nearly 100 species or groups of seafood
were recorded as catch and sold for an estimated $5.6 million.
The highest-valued catch was dhufish at 37% of the total
value, followed by pink snapper (23%), the lethrinids (11%)
and baldchin groper (4%), while redfish (3%), coral trout (2%)
and goldband snapper (2%) all had catches with estimated
values of over $100,000. Prices used to calculate the value of
the fishery in 2002/03 have not been updated since 2000/01
when dhufish, pink snapper and baldchin groper sold on
average for $9.41/kg, $5.24/kg and $6.72/kg respectively. At
$10.54/kg, coral trout commanded the highest average price of
all species in the fishery.

FISHERY GOVERNANCE

Acceptable catch range for next season: 558798 tonnes

The proposed acceptable catch range is based on the mean
from catches in the decade 1990/91 to 1999/2000 using 80%
confidence limits around that 10-year mean. For the entire
fishery, the acceptable catch range has been set at 558—798 t.
Acceptable catch ranges for individual species are 125-179
t for dhufish, 153-254 t for pink snapper and 27.5-35.5 t for
baldchin groper.

For the third consecutive year, the catch of the entire fishery at
1,154 t is well above the proposed acceptable range, reflecting
the increasing mobilisation of the latent effort in the wetline
fishery in the west coast bioregion. The acceptable range was
exceeded by 12% in 2000/01, 37% in 2001/02 and 46% in
2002/03. For the first time all three species (dhufish at 232

t, pink snapper at 272 t and baldchin groper at 41 t) exceeded
their acceptable catch ranges.

New management initiatives (2003/04)

A review of the management arrangements for this proposed
fishery is currently underway as part of the ‘wetline review’.
Until specific management arrangements are implemented for
this sector, the levels of exploitation, particularly for dhufish,
can be expected to continue to rise, as market demand remains
favourable and catch rates remain profitable.

When management of the wetline sector is introduced, the
current acceptable catch range will need to be reviewed and
adjusted to ensure the ongoing maintenance of adequate
breeding stocks for the key targeted species. This review will
incorporate stock assessment information and the increased
level of biological information on dhufish and other target
species from the research program currently underway. In
the interim period, the previous research that indicates current
catch is too high provides a case for immediate action to
stabilize or reduce catch.

Recommendation 13(a) from Fisheries Management Paper
no. 139 (Fisheries WA 2000) has led to the introduction of a
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West Coast Bioregion

baldchin groper closure around the Abrolhos Islands during
the reproductive season (December to March), beginning
December 2003. This precautionary closure was implemented
because this species is a hermaphrodite (changes sex) and the
general rules around setting legal minimum length (LML)

for gonochoristic fishes do not apply. Generally, LML is set
above the size at which 50% of females are mature (L, ) to
allow a proportion of females to spawn prior to capture. An
LML set at this size will not be effective for protogynous

WEST COAST DEMERSAL SCALEFISH TABLE |

hermaphrodites (where females change into males) because it
does not adequately protect males from capture by the fishery.

EXTERNAL FACTORS

The productivity of the west coast demersal scalefish

fishery relies on the maintenance of both the snapper and
dhufish populations, which is most likely dependent on large
recruitment events. The relationship of such recruitment
events to environmental factors is presently unknown.

Ranked catch (in tonnes) of the top species of finfish (grouped as demersal or other) and sharks taken in the fishery in

2002/03. Major target species are in bold type.

RANK DEMERSAL FINFISH NON-DEMERSAL SHARKS SCIENTIFIC NAMES LANDINGS
FINFISH (tonnes)
1 Pink snapper Pagrus auratus 272
2 Dhufish Glaucosoma hebraicum 232
3 Lethrinid species (2) Lethrinus nebulosus, L. miniatus 151
4 Samson fish Seriola hippos 75
5 Wobbegong Orectolobidae 54
6 Bight redfish Centroberyx gerrardi 52
7 Baldchin groper Choerodon rubescens 41
8 Copper whaler Carcharhinus brachyurus 30
9 Sweetlip Haemulidae 26
10 Goldband snapper Pristipomoides multidens 20
11 Skipjack Pseudocaranx dentex 17
trevally
12 Dusky whaler* Carcharhinus obscurus 16
13 Mulloway Argyrosomus hololepidotus 16
14 Other shark 13
15 Coral trout Plectropomus leopardus 12
Total 1,027

* Note: dusky whalers are often misreported as bronze whalers in the catch statistics.

Dhufish

__ 100 250
)
(7 R CPUE Fremantle L 225
*; -------- CPUE Geraldton
@ 80 - Total catch (tonnes) 200
ke) —
ol L1758
= c
S c
& i 150 \%
[®)

L <
i/ 125 S
=) L 100 3
o —
o 75 £
® P
o]
© - 50
o
q>, 25
<

O 1 1 1 1 1 1 1 1 O
93/94 94/95 95/96 96/97 97/98 98/99 99/00 00/01 01/02 02/03
Year

WEST COAST DEMERSAL SCALEFISH FIGURE |

Annual catch of dhufish in the west coast demersal scalefish fishery over the decade from 1993/94 to 2002/03. Catch per
unit effort (CPUE, kg/adjusted fishing day) is shown for dhufish caught by the top 10 boats (unless indicated otherwise) each

year in two regions, Fremantle and Geraldton.
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Annual catch of pink snapper in the west coast demersal scalefish fishery over the decade from 1993/94 to 2002/03. Catch
per unit effort (CPUE, kg/adjusted fishing day) is shown for pink snapper caught by the top 10 boats each year in two
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Demersal Scalefish Annual Catch
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Increases in annual catches of selected species in the west coast demersal scalefish fishery during the five-year period from
1997/98 to 2002/03. Species with a current catch less than 8 t were not considered in this analysis.

Wetline Fishing

The catch and effort statistics (CAES) database indicates

that over half (57%) of the wetline catch in 2002/03 was
reported from the west coast bioregion, which includes the
waters of the populous lower west coast and the Abrolhos
Islands. Because wetline fishing by commercial vessels in this
bioregion is moving towards managed fishery status, there

is considerable overlap between this wetline report and the
demersal scalefish report above. Nevertheless, full wetline
statistics are given here for completeness and for comparison
with the other marine bioregions.

The top 12 species comprised pink snapper (Pagrus auratus)
272 t, West Australian dhufish (Glaucosoma hebraicum)

232 t, whitebait (Hyperlophus vittatus) 158 t, Australian
herring (Arripis geogianus) 88 t, sweetlip emperor (Lethrinus
miniatus) 76 t, samson fish (Seriola hippos) 75 t, wobbegong
(Orectolobus spp.) 54 t, nor-west snapper (Lethrinidae) 53 t,
redfish (Centroberyx spp.*) 52 t, sea mullet (Mugil cephalus)
47 t, baldchin groper (Choerodon rubescens) 41 t and Spanish
mackerel (Scomberomorus commerson) 36 t. It is interesting
to note the increasing prominence of wobbegong shark and
deeper-water species such as redfish in the wetline catch.

These catches of dhufish, pink snapper and emperor are the
main product of the demersal scalefish operations reported

on pp. 47-54, noting that catches of emperors are mostly

from the Abrolhos Islands. Whitebait, Australian herring, and
sea mullet comprise most of the catch of the beach bait fishers
who operate between Tim’s Thicket and Augusta (see pp.
42-44).

*Expected to be Bight redfish (C. gerrardi)
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RECREATIONAL FISHERIES

Regional Research Overview

The west coast bioregion continues to be the state’s most
significant recreational fishing area, with 68% of the recorded
effort or an estimated 5.6 million fishing days during 2003/04
(Baharthah 2004).

Scientific information to underpin recreational fisheries
management in this bioregion is provided by dedicated
research projects on specifically licensed high-value species
(rock lobster and abalone), and research based on commercial
fisheries in the finfish sector.

In addition, the estuarine and beach species have been the
focus of a number of extensive studies, some undertaken

by Department of Fisheries researchers and others in
collaboration with postgraduate students, mainly of Murdoch
University. These studies have provided biological data

on herring, whiting (including King George whiting), blue
swimmer crabs, prawns, tailor, cobbler, black bream and
other minor species. For west coast offshore boat angling
species — whiting (other than King George whiting), wrasse
and groper (various species), Western Australian dhufish and
snapper — some biological data is also available from previous
Department of Fisheries studies based on the commercial
fisheries, and from collaborative postgraduate research
projects.

Estimates of abundance for most of these recreational species
are also provided by statistical information from commercial
fishing recorded in the long-run CAES database. To estimate
total recreational catch and recreational/commercial catch
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shares in order to assess the overall status of these stocks,
recreational creel survey data is required. Historically, there
have been two surveys, one targeting herring in the 1970s and
another which assessed beach angling for the lower west coast
(Perth to Cape Leeuwin) (Ayvazian et al. 1997).

The most recent survey of recreational boat-based fishing
from Augusta to Kalbarri was completed in 1997 (Sumner
and Williamson 1999). The main marine species caught by
boat-based fishers were (in order of number caught) whiting
species (Sillaginidae) other than King George whiting
564,000, Australian herring (Arripis georgianus) 425,000,
blue swimmer crabs (Portunus pelagicus) 255,000, skipjack
trevally (Pseudocaranx dentex) 123,000, King George whiting
(Sillaginodes punctata) 94,000, squid 88,000, southern sea
garfish (Hyporhamphus melanochir) 79,000, various species
of wrasse and groper 66,000, and Western Australian dhufish
(Glaucosoma hebraicum) 29,000. The size of the recreational
catch for many of these species was of a similar magnitude
to the commercial catch. These findings highlighted the
importance of proper management for recreational fisheries.

Surveys have been completed of recreational fishing in the
Leschenault Estuary (Malseed et al. 2000), and in the Swan/
Canning and Peel/Harvey Estuaries where the main focus was

on the recreational catch of blue swimmer crabs (Sumner et al.

2000). Annual surveys of recreational rock lobster fishers are
also undertaken, as reported by Melville-Smith and Anderton
(2000). These combined surveys indicate that blue swimmer
crabs and rock lobsters are the most commonly taken
recreational species in this bioregion, followed by the finfish
species reported by Sumner and Williamson (1999). These
survey-based data, integrated with the long-run data sets from
the commercial CAES database, provide the core information
necessary for management of the most important recreational
fish stocks in future.

An FRDC-funded survey to examine changing recreational
shares of crab catches in Cockburn Sound and Geographe Bay
following management changes is currently in progress.

Licensed Recreational Rock
Lobster Fishery Status Report

Prepared by R. Melville-Smith and A. Thomson, with
management input by P. Readhead

FISHERY DESCRIPTION

The recreational rock lobster fishery primarily targets western
rock lobsters (Panulirus cygnus) but also takes southern and
tropical rock lobster species using pots (traps) or by diving.
Most of the fishing effort is focused on the western rock
lobster fishery in the Perth metropolitan area and Geraldton.

Governing legislation/fishing authority

Fish Resources Management Act 1994 and subsidiary
legislation
Recreational Fishing Licence

Consultation process

Recreational Fishing Advisory Committee

DEPARTMENT OF

Boundaries

The recreational rock lobster fishery operates on a statewide
basis and encompasses the take of all rock lobster species;
however, fishing is concentrated on western rock lobsters in
inshore regions in depths of less than 20 m between North
West Cape and Augusta.

Management arrangements

The recreational component of the western rock lobster
fishery is managed under fisheries regulations which impose
a mix of input and output controls on individual recreational
fishers. These arrangements are designed to complement the
management plan for the commercial fishery.

Input controls include the requirement for a recreational
fishing licence (either a specific rock lobster licence or an
‘umbrella’ licence covering all licensed recreational fisheries).
Fishers are restricted to two pots per licence holder, although
the total number of licences is not restricted. The pots must
meet specific size requirements and must have gaps to allow
under-size rock lobsters to escape. Divers are also restricted
to catching by hand, snare or blunt crook in order that the
lobsters are not damaged. Fishing for rock lobsters at the
Abrolhos Islands is restricted to potting.

An open season runs from 15 November to 30 June each year,
with a shorter season (15 March to 30 June) at the Abrolhos
Islands. Night-time fishing for lobsters by either diving or
potting is prohibited.

A minimum size limit of 77 mm carapace length applies

from 15 November to 31 January, and a minimum of 76 mm
from 1 February to 30 June, while the take of female lobsters
carrying eggs is prohibited at all times. A maximum size limit
for female lobsters was re-imposed in 2002/03 that prohibits
the take of female lobsters larger than 105 mm from waters
between 21°44’ S and 30° S and those larger than 115 mm
between 30° S and 34°24’ S, excluding waters east of 115°08".

A daily bag limit of 8 lobsters per fisher per day controls
individual catches, and limits the ability of recreational fishers
to accumulate quasi-commercial quantities of lobster. A daily
boat limit of 16 provides further control on high individual
catches where there are two or more people fishing from the
same boat. In Ningaloo Marine Park the daily bag limit is 4
and the boat limit 8 lobsters.

There is a requirement for recreationally caught lobsters to
be tail-clipped in order to stop these animals from being sold
illegally as part of ‘shamateur’ activity. More recently, as a
result of international concern over ‘mad cow disease’ and
the sensitivity of the export lobster market, it was decided

to prohibit the use of any bovine matter or any animal skin
or hide as lobster bait for both commercial and recreational
lobster fishers.

Research summary

General research for managing the rock lobster stock is
covered in the commercial fishery report (pp. 14-20).

For the recreational component of this fishery, an annual
mail-based survey of participants is used to estimate the
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annual catch and effort. These trends, together with data on
puerulus settlement, are used to predict the recreational catch
in following seasons.

RETAINED SPECIES

Recreational catch estimate (season 2002/03):
890 tonnes

Landings

The recreational catch of western rock lobster for 2002/03 was
estimated at 890 t, with 625 t by potting and 265 t by diving.
Comparative catch estimates for 2001/02 were 383 t by
potting and 162 t by diving. The increase in catch was
predicted but the catch achieved was above the 700-800 t
range predicted in the State of the Fisheries Report 2002/03,
due to a higher than expected number of licences sold and a
higher usage rate of the licences.

Fishing effort/access level

A total of 44,455 licences that permitted fishing for lobsters
in the course of the 2002/03 season (rock lobster licences plus
umbrella licences) were purchased, with an estimated 33,700
(75%) utilised for lobster fishing. This is substantially higher
than in 2001/02 when only 39,623 licences were sold and
there was also a lower proportion of users (69%). The average
rates of usage by pot and diving fishers (excluding all those
who held a licence but failed to use it) were 32 and 12 days
respectively during the 2002/03 fishing season. These rates
are similar to those found for the 2001/02 fishing season.

Catch rate

The average pot and diving catch rates were 1.7 and 2.9
lobsters per person per fishing day in the 2002/03 fishing
season. These compare closely to the 2001/02 fishing season
where potters and divers caught 1.3 and 2.7 lobsters per
person per fishing day respectively.

Commercial share: 93% (approx.)

The commercial fishery accounted for around 93% of the
overall catch of western rock lobsters over the past season.

STOCK ASSESSMENT
Assessment complete: Yes

Stock assessments are an important focus of western
rock lobster research, but because of the relatively small
contribution to the overall catch made by the recreational
fishery (around 7%), the full assessment information is

provided in the commercial fishery status report.
Exploitation status: Fully exploited

See the commercial fishery status report.

Breeding stock levels: Adequate

See the commercial fishery status report.

Projected catch next season (2003/04):
900-1,200 tonnes

The recreational rock lobster catch has been estimated by
an annual mail survey since the 1986/87 season. Regional

FISHERIES

STATE OF THE FISHERIES REPORT

estimates suggest that licence usage has remained relatively
constant in Zone B (that part of the western rock lobster
grounds north of 30° S) and that the resulting catch has
hovered at around 100 t per year. By contrast, licence usage
has more than doubled in Zone C (south of 30° S), which
includes the Perth metropolitan area, over the period surveyed.
This has had a highly significant impact on catch over time
with the average annual rate of increase estimated to be 6%.

In addition to licence usage, the recreational catch in Zone C
has also been shown to be correlated with puerulus settlement
indices recorded on the Alkimos collectors three to four years
carlier. (Recruitment of lobsters to the fishery is dependent
on puerulus settlement with a three- to four-year time lag.)
As might be expected, sales of licences and associated usage
figures are substantially higher in years of good recruitment
into the fishery, which in turn results in those years producing
a higher overall recreational rock lobster catch due to a
combination of increased lobster abundance and higher
fishing effort.

Based on the strong settlement in the 1999/2000 season, along
with the predicted increase in licence usage, it is forecast that
the recreational rock lobster catch will increase to around

970 t in 2003/04 (Recreational Rock Lobster Figure 1), which
would be a record recreational catch. Similar, or slightly
lower catches are expected in 2004/05 (970 t) and 2005/06
(870 v).

Licence sales and usage are also expected to increase over

the next few years; the prediction is that sales will increase to
approximately 45,000 and usage to 34,000 in 2003/04. The
price rise implemented in 2002, which took the cost of buying
a lobster licence from $25 to $30 per year, did not appear

to have any impact on licence sales or usage patterns in the
2002/03 season.

NON-RETAINED SPECIES

Bycatch species impact: Negligible
See commercial fishery status report.

Protected species interaction: Negligible
See commercial fishery status report.

ECOSYSTEM EFFECTS

Food chain effects: Negligible
See commercial fishery status report.

Habitat effects: Negligible

See commercial fishery status report.

SOCIAL EFFECTS

With approximately 30,000 people taking approximately a
million individual lobsters annually, this fishery represents a
major recreational activity and provides a significant social
benefit to the Western Australian community.
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ECONOMIC EFFECTS

The direct value of the recreational catch in the 2002/03
season was about $18 million; however, this represents only
a minor proportion of the economic activity generated by this
sector through the use of boats, fishing gear etc.

FISHERY GOVERNANCE

While the annual take by the recreational sector in this fishery
is subject to size, bag and pot usage limits and seasonal
constraints, there is no direct control on the number of
recreational licences issued.

New management initiatives (2003/04)

A telephone diary survey will be undertaken in 2004/05 to
compare against the mail survey catch estimate method that
has been reported on here. It is recognised that mail survey
methods are prone to various catch estimate biases, and
results from a different survey method will provide greater
confidence in the recreational rock lobster catch estimate.

EXTERNAL FACTORS

As noted previously under the projected catch for the 2003/04
season, the recreational catch is strongly influenced by the
puerulus settlement in the metropolitan area, which in turn is
responding to variations in the Leeuwin Current and related
oceanographic factors.

Recreational Rock Lobster Catch and Forecast
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T T T
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RECREATIONAL ROCK LOBSTER FIGURE |

Estimates of the recreational rock lobster catch since 1986/87 using mail survey results, and model estimates of catches in
2003/04 based on puerulus settlement three to four years earlier and expected licence usage.

Licensed Recreational Abalone
Fishery Status Report

Prepared by A. Hart, T. Baharthah and B. Hancock

FISHERY DESCRIPTION

The recreational abalone fishery exploits three species
(greenlip abalone, Haliotis laevigata; brownlip abalone,
Haliotis conicopora; and Roe’s abalone, Haliotis roei).
Recreational fishing for Roe’s abalone is carried out while
wading or snorkelling on reef platforms and sub-tidal reefs
mainly between Geraldton and Augusta, with a concentration
of fishing activity around the Perth metropolitan area and
Geraldton. South of Cape Naturaliste and on the south coast,
the larger greenlip and brownlip abalone are taken in deeper
water, mainly on SCUBA or SSBA (surface supplied breathing
apparatus). Fishers use a screwdriver or similar implement
such as an ‘abalone iron’ to lever abalone from the reef.

DEPARTMENT OF

Governing legislation/fishing authority

Fish Resources Management Act 1994 and subsidiary
legislation
Recreational Fishing Licence

Consultation process

Recreational Fishing Advisory Committee

Boundaries

The fishery is divided into three zones: the Northern Zone
(from Greenough River mouth to the Northern Territory
border), the West Coast Zone (from Busselton Jetty to
Greenough River mouth) and the Southern Zone (from
Busselton Jetty to the South Australian border).

Management arrangements

The recreational component of the fishery for abalone is
managed under a mix of input and output controls, some of
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West Coast Bioregion

which were amended in 2003 following a review of
the fishery.

The fishing season in the Northern and Southern Zones, which
were formerly open year-round, now runs from 1 October to
15 May. The West Coast Zone is still open for six Sundays
only, between 7 a.m. and 8.30 a.m., commencing on the first
Sunday in November. These restrictive management controls
on the west coast are necessary to ensure the sustainability of
an easily accessible (and therefore vulnerable) stock adjacent
to a population in excess of 1.6 million people (including
Geraldton). It is not unusual for over 60% of the entire year’s
recreational catch (Roe’s, greenlip and brownlip) to be taken
during these nine hours of concentrated fishing.

Recreational fishers must purchase a dedicated abalone
recreational fishing licence or an umbrella licence (which
covers all licensed recreational fisheries). These licences are
not restricted in number.

The minimum legal size for Roe’s abalone is 60 mm shell
length, the daily bag limit is 20 per fisher, and the household
possession limit (the maximum number that may be stored at
a person’s permanent place of residence) is 80. The minimum
legal size for greenlip and brownlip abalone is 140 mm, the
combined daily bag limit is 5 per fisher (formerly 10), and the
household possession limit is 20.

Research summary

Recreational catch and effort estimates are derived from two
independent surveys: an annual telephone survey covering
the entire State, and a field survey for the west coast Roe’s
abalone fishery. The telephone survey estimates the catch of
all three species based on interviews stratified by licence type
(abalone or umbrella) and respondent location (country or
Perth metropolitan area) from the licensing database. Because
of the wide confidence limits in the telephone survey of south
coast greenlip and brownlip catches, future surveys will use
the more accurate telephone-diary survey method. The field
survey estimates the catch and effort from each distinct Roe’s
abalone stock within the Perth fishery. Field survey estimates
are based on average catch (weight and numbers), catch rates
(derived from 1,563 interviews in 2003), and fisher counts
conducted by VFLOs (Volunteer Fisheries Liaison Officers)
and research personnel from vantage points and aerial surveys.

A fishery-independent survey of Perth metropolitan stocks is
carried out annually. Size and density of Roe’s abalone across
the near-shore habitat has been measured at six indicator
sites between Burns Beach and Penguin Island, the area that
yields the majority of the recreational catch. In 2003, an
extra indicator site (Marmion Angling and Aquatic Club) was
included in the surveys.

An FRDC-funded project is also underway which is designed
to test the possibility of underwater video for monitoring
density and size structure of abalone stocks. The project had
success within greenlip stocks in 2003, and effort will be
focused on Roe’s abalone stocks in 2004.
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RETAINED SPECIES

Recreational catch (season 2003:)
Roe’s Perth fishery 45 tonnes
Roe’s rest of State 25 tonnes
Greenlip 16 tonnes
Brownlip 6 tonnes
Landings

Catch estimates for the Perth fishery during 2003, derived
from telephone and field surveys, were 47.2 and 42.6

t respectively, an increase of about 16% from 2002
(Recreational Abalone Figure 1). This was caused by increases
in effort, catch rate, and meat weight (Recreational Abalone
Table 1). Catch of Roe’s abalone from the rest of the state,
based on an annual phone survey, declined by 7% from 27 to
25 t, with major decreases on the west coast (not including
Perth) offset by increases on the south coast (Recreational
Abalone Table 2).

Catch estimates for greenlip abalone declined by 47% from

30 tin 2002 to 16 t in 2003 (Recreational Abalone Table 2).
Similarly, estimates of brownlip catch declined by 45% from 9
t in 2002 to 5 t in 2003. Because of the wide confidence limits
around these estimates, the variation between years should be
treated with caution.

Fishing effort/access level

Effort estimates for the Perth fishery during 2003 were 28,700
days (telephone survey) and 23,700 days (field survey), an
increase of about 9% (telephone) and 6% (field) over the 2002
estimates (Recreational Abalone Table 1). The field surveys
established that the overall effort increase was due mainly to
an increase in effort in Section 38 (Burns Beach — Beaumaris
area), and not by an increase in the number of licence holders,
which has remained relatively steady since 2001 (Recreational
Abalone Figure 2). Effort on Roe’s abalone from the rest

of the state declined by 5% from 24,400 days (2002) to
23,100 days (2003), with major decreases on the west coast
(not including Perth) offset by increases on the south coast
(Recreational Abalone Table 2).

Catch rate

The catch rate during the 2003 Perth season was estimated
at 17.1 (telephone) and 18.62 (field) abalone per fisher day,
an increase of 2% (telephone) and 4% (field) over the 2002
figures (Recreational Abalone Table 2). The Roe’s abalone
catch rates on the west (not including Perth) and south coasts
were estimated at 12.5 and 11.3 abalone/day respectively,
which represented a decrease of 12% (west coast) and an
increase of 43% (south coast) over 2002.

The catch rates for greenlip were 0.5 and 2.6 abalone/day on
the west and south coasts respectively, decreases of 69% and
26% from 2002 (Recreational Abalone Table 2). Brownlip
catch rates were 0.3 and 0.5 abalone/day on the west and
south coasts respectively, decreases of 25% and 55% since
2002.
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Commercial share: Roe’s 53-61% approx.

Greenlip/brownlip 87-93% approx

Commercial catches in 2003 totalled 95 t of Roe’s abalone and
212 t of greenlip/brownlip abalone. More precise estimates of
greenlip/brownlip recreational catch will be obtained during

a diary survey commencing in October 2004 and continuing
throughout the 2004/05 recreational season. This will ensure
that catch share arrangements negotiated under Integrated
Fisheries Management are based on sound scientific data.

STOCK ASSESSMENT

Assessment complete: Yes

Size distributions and densities were measured from seven
indicator reefs in the Perth metropolitan fishery, six of which
have a seven-year data history (Burns Beach, Beaumaris,
Waterman’s Reserve, Mettams Pool, Bailey Street and Penguin
Island). One new site (Marmion Angling and Aquatic Club)
was surveyed in 2003. Surveys were conducted in January

and February 2004, and measured the state of abalone stocks
following the recreational fishery in November and December
of 2003 (Recreational Abalone Table 3).

Densities of sub-legal animals (< 60 mm) on the reef platform
habitat increased at four sites in 2004, and decreased at the
other two (Recreational Abalone Table 3). The decrease at the
Waterman’s Reserve, where no abalone fishing is allowed,
may be due to density-dependence survival. This site has
shown a continual increase in legal-sized abalone since 1999.
On the sub-tidal reef habitat, densities of sub-legal animals
declined substantially at Penguin Island, but at other sites
remained stable or increased slightly.

Densities of legal-sized animals (60+ mm) on the reef
platform habitat decreased at Burns Beach and Beaumaris but
increased or remained stable at other reef platform sites. In the
sub-tidal reef habitat, densities declined at all sites, with the
exception of Bailey Street where they increased (Recreational
Abalone Table 3).

The decline in legal-sized abalone at Burns Beach and
Beaumaris may be reflecting the increase in effort put into
this area during the 2003 season. Both sites are at their lowest
legal-sized densities since 1996. At this stage the declines

do not represent a sustainability issue, particularly at Burns
Beach as the sub-legal abundance is very good. However,

at Beaumaris there is also a decline in sub-legal abundance
and if the declines continue into the next year or two, there
may be sustainability implications. Similarly, the decline in
legal-sized abalone in the sub-tidal habitat is noted, but is not
a sustainability concern at this stage, as values are still within
the historical range (see Fishery Governance section).

West and south coast stock assessments are based on catch
and effort data from the commercial fishery (see commercial
fishery status report, pp. 166-171).

Exploitation status: Fully exploited

Breeding stock levels: Adequate

Size at sexual maturity (50% of animals mature) for all
species is below the minimum legal size, and considered

DEPARTMENT OF

to provide adequate protection for the breeding stock.

Roe’s abalone stocks are further protected by the fact that
commercial fishers in the Perth region and the eastern part of
the south coast fishery fish to minimum legal size limits of
70 mm and 75 mm respectively, higher than the normal legal
minimum size for Roe’s abalone of 60 mm.

NON-RETAINED SPECIES

Bycatch species impact: Negligible
See the commercial fishery status report.
Protected species interaction: Negligible

The recreational catching method is wading or snorkelling,
and no interactions with protected species occur.

ECOSYSTEM EFFECTS

Food chain effects: Negligible
See the commercial fishery status report.
Habitat effects: Negligible

See the commercial fishery status report.

SOCIAL EFFECTS

Over 21,000 licences were issued that would have allowed
fishers to participate in the recreational abalone fishery
(Recreational Abalone Figure 2). The recreational fishery
provides a major social benefit to sectors of the community
which appreciate the abalone as a food.

ECONOMIC EFFECTS

Not available.

FISHERY GOVERNANCE

For Roe’s abalone densities in Perth stocks to remain at a
historically sustainable level, the densities following the
recreational season effort should fall within the seven-year
(1997-2003) historical range that reflects the acceptable
variation in the stocks. This range is 28-38 abalone/m? for
animals < 60mm, and 2834 abalone/m? for animals 60+ mm.

Post-season surveys conducted in early 2004 showed overall
densities of < 60mm animals to be 27 abalone/m?2, while
densities of 60+ mm animals were 29 abalone/m?. Sub-legal
densities fell below the historical range, while legal-sized
densities are within the historical range.

New management initiatives (2003/04)

This was the first season in which the new bag limits for
greenlip/brownlip abalone and the seasonal restrictions in the
Northern and Southern Zones were in operation.

EXTERNAL FACTORS

Effort in the Roe’s abalone recreational season is primarily
controlled by weather, hence the large fluctuations in the
annual catch from year to year (Recreational Abalone
Figure 1).
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RECREATIONAL ABALONE TABLE |

Summary of effort (fisher days), catch rate (abalone per fisher day), catch (number of abalone and tonnes whole weight)
and mean whole weight (kg) for the Perth recreational Roe's abalone fishery, from telephone and field surveys.

TELEPHONE SURVEY

FIELD SURVEY

EFFORT CATCH CATCH CATCH EFFORT CATCH CATCH CATCH MEAN
(days) RATE (number) (tonnes) (days) RATE (number) (tonnes) WEIGHT (kg)
1997 16,990 18.9 323,200
1998 20,820 17.5 369,900
1999 23,300 17.6 410,000 48.8 22,070 17.4 383,600 45.8 0.1195
2000 21,800 17.0 369,000 33.7 19,800 16.7 330,300 30.2 0.0913
2001 29,600 17.6 521,500 47.8 25,590 18.8 481,300 44.1 0.0917
2002 26,300 16.7 438,500 39.3 22,450 17.9 401,500 36.0 0.0897
2003 28,700 17.1 489,800 47.2 23,700 18.62 442,405 42,6 0.0960

RECREATIONAL ABALONE TABLE 2

Preliminary summary of effort (fisher days), catch rate (abalone per fisher day) and catch (number of abalone and tonnes
whole weight) for the west coast (excluding Perth) and south coast recreational abalone fisheries, from telephone surveys.

Note: Field validation of aspects of these telephone-based surveys has yet to be undertaken, and may alter the individual species catch estimates
when completed. A more accurate diary survey is being conducted in the 2004 season.

ROE’S ABALONE GREENLIP ABALONE BROWNLIP ABALONE

YEAR EFFORT! CATCH CATCH CATCH? CATCH CATCH CATCH? CATCH CATCH CATCH*
(days) RATE (number) (tonnes) RATE (number) (tonnes) RATE (number) (tonnes)

WEST COASTS
1999 10,300 12.4 128,700 11.8 1.9 20,400 13.5 1.2 11,900 8.1
2000 9,800 12.7 123,500 11.2 23 23,400 15.5 0.6 6,900 4.6
2001 18,400 13.1 240,700 21.6 1.9 35,600 23.6 0.9 16,200 11.0
2002 17,500 14.3 250,300 22.5 1.6 27,900 18.4 0.4 6,900 4.6
2003 13,600 12.5 169,000 15.2 0.5 6,600 4.4 0.3 3,500 24
1999 16,300 11.0 186,800 17.0 3.0 48,400 22.6 0.7 10,900 7.1
2000 13,000 7.3 90,900 8.3 5.0 67,500 31.5 0.8 11,400 7.4
2001 9,600 7.1 68,100 6.1 5.1 48,700 22.7 1.1 10,200 6.6
2002 6,900 7.9 54,600 4.9 35 24,400 11.4 1.1 7,300 4.7
2003 9,500 11.3 107,300 9.6 2.6 25,000 11.7 0.5 4,800 3.2

Table 2 Notes:

Effort is estimated for all species combined.

Mean whole weight for Roe’s abalone is assumed to be 0.09 kg (mean weight measured from the Perth fishery for 2000).

Mean whole weight for greenlip is assumed to be 0.661 kg for the west coast and 0.467 kg for the south coast.

Mean whole weight for brownlip is assumed to be 0.675 kg for the west coast and 0.650 kg for the south.

The west coast area for the telephone survey includes the coastline from Cape Leeuwin to Cape Naturaliste, which is in the southern licence
zone (Area 3) for the commercial fishery.

(O N O S
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RECREATIONAL ABALONE TABLE 3

Preliminary mean densities of sub-legal abalone (5-59 mm) and mean densities of legal-sized abalone (60 mm and over)
from the seven reef platform monitoring sites in the Perth fishery, measured as abalone/m?

WATERMAN’S

BURNS BEACH RESERVE

BEAUMARIS METTAMS POOL | BAILEY STREET | PENGUIN ISLAND MAAC

<60 60+ <60 60+ <60 60+ <60 60+ <60 60+ <60 60+ <60 60+
REEF PLATFORM

1996 90 34 44 46 61 23 73 37

1997 58 43 57 62 59 31 41 39 56 51 42 34
1998 71 42 57 65 63 46 50 31 71 38 54 50
1999 82 45 47 45 70 36 55 35 63 25 96 53
2000 91 46 39 47 39 45 61 27 65 21 76 55
2001 99 56 38 50 50 45 49 25 61 26 84 54
2002 107 61 24 45 54 49 30 26 52 33 71 53
2003 89 59 22 48 45 51 20 29 42 34 69 39
2004 100 40 26 34 43 63 24 26 72 42 46 44 39 30

SUB-TIDAL REEF

1997 3 14 4 12 12 24 15 17 4 33 21 30
1998 3 16 6 14 19 38 1 8 8 25 22 30
1999 5 14 10 12 18 35 0 0 4 16 10 21
2000 6 22 1 11 14 39 0 1 3 9 6 40
2001 6 19 3 14 13 35 0 1 4 10 11 36
2002 6 29 5 15 12 40 0 1 4 12 7 28
2003 6 27 2 17 8 32 0 1 10 14 23 35
2004 6 19 2 10 9 28 0 0 13 19 4 25 30 44
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Perth Recreational Abalone Catch Estimates
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RECREATIONAL ABALONE FIGURE |

Catch estimates for the Perth recreational abalone fishery for the period 1992 to 2003, including backwards projections
through time based on two assumptions.

Assumption |:  assumes that the mean weight of abalone taken during 1997 and 1998 is equal to the average of the two mean weight values
measured for 1999 and 2000 (i.e. 1054 g averaged from 119.5 gin 1999 and 91.3 g in 2000). Numbers caught are estimated
using the field survey technique (Recreational Abalone Table 1).

assumes that effort from 1992 to 1996 is the average percentage of the potential effort utilised for the years 1997 to 2000; that
the catch rate for the years 1992 to 1996 is the average of the annual catch rates for the years 1997 to 2000; and that the mean
weight of abalone taken from 1992 to 1996 is the same as applied to 1997 and 1998 in Assumption |.

Note that the recreational season totalled |6 days in 1993, 12 days in 1992 and 1994, 5 days in 1996 and 6 days in 1995 and 1997-2003. In 1992—
1994 fishing was permitted for two hours per season day (7 am.to 9 am,, Saturdays and Sundays).Since 1995 permissible fishing time per season
day has been 1.5 hours (7 am.to 8.30 am. Sundays only).

Assumption 2:
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RECREATIONAL ABALONE FIGURE 2
The number of licences issued in the recreational abalone fishery, by licence type, for the period 1992 to 2003.
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Recreational Tailor Fishery Status
Report

Prepared by R. Lenanton and G. Nowara, with
management input by 1. Curnow

FISHERY DESCRIPTION

Tailor (Pomatomus saltatrix) are a key target species for
recreational anglers in the lower west coast estuaries, along
the beaches and around coastal reef systems. This accessible
distribution coupled with strong schooling behaviour makes
the stock relatively vulnerable to growth over-fishing and
potentially also to recruitment over-fishing. These risk factors,
together with naturally variable recruitment and growing
inshore fishing pressure, were first recognised in the early
1990s. Since that time, daily bag limits have been reduced
from unlimited to 20, then to 8 per person.

The majority of the recreational catch is taken from the
metropolitan area in the west coast region, whilst the majority
of the commercial catch comes from Shark Bay in the
Gascoyne region.

Governing legislation/fishing authority

Fish Resources Management Act 1994 and subsidiary
legislation

Consultation process

Recreational Fishing Advisory Committee

Boundaries

Tailor inhabit coastal and offshore waters between Shark Bay
and the lower west coast, with most of the fishing occurring
in the west coast bioregion. The recreational proportion of the
total tailor catch on the west coast in 2000/01 was 94%.

Management arrangements

The recreational component of the fishery for tailor is
managed under a suite of broad input and output controls for
inshore species common to the west coast.

Following the west coast regional review, which examined

a range of issues including those associated with the
sustainability of tailor stocks, new recreational fishing
management controls were implemented for the west coast
and Gascoyne bioregions from 1 October 2003. Under the
new arrangements, tailor is assigned to the ‘medium risk’
category. The daily bag limit remains at 8, with the additional
proviso that only two of these may be fish over 600 mm,
while the legal minimum length has been increased from 250
to 300 mm.

Research summary

Research to support the management of tailor stocks was
undertaken during the early 1990s. This research identified
genetically homogeneous populations along the west coast of
Western Australia, between Shark Bay and Cape Naturaliste.
However otolith carbonate analysis suggests that the inner
Shark Bay populations may remain separate after recruitment
from populations outside of Shark Bay. Thus from a
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management perspective tailor located south of Shark Bay and
within Shark Bay should be managed as separate stocks.

Concerns about increasing recreational fishing pressure on
tailor in the greater Perth metropolitan area in the early 1990s
initiated the change in the daily bag limit from 20 to 8 fish

per angler, and prompted two research studies, a tagging

and a short-term hooking mortality study. Further research

has been undertaken which investigated the basic biology

of tailor to provide information on the age structure, growth
and reproduction of this important recreational species. Once
finalised, these data will be included in future modelling of the
dynamics of tailor populations to support management needs.

Having established that tailor from the Swan River estuary
interchange freely with those in marine waters of the lower
west coast, a long-term monitoring program was initiated to
investigate the change in relative abundance of the 0+ and 1+
juvenile year classes in the Swan River. A volunteer angling
program for this purpose began in 1995 and is ongoing at
Point Walter between February and April of each year. These
data, coupled with similar information from the near-shore
marine environment of the lower west coast, provide an
indication of the strength of annual recruitment to the lower
west coast population.

Further work on factors influencing the distribution and
abundance of larval tailor off the lower west coast is currently
being undertaken by an Honours student at Murdoch
University. Once completed, this will contribute to an
assessment of the significance of environmental influences on
recruitment to the fishery.

The scientific information from these research projects has
been used to compile this status report.

RETAINED SPECIES
Recreational catch estimate (season 2003): Not assessed
Landings

Comprehensive recreational tailor catch estimates are not
available for the current year (2003). The most complete
recent estimates (all areas, all methods) for tailor catches

are available from the National Recreational Fishing Survey
funded by the FRDC. This survey was completed between
May 2000 and April 2001 and estimated that a total of
587,000 tailor were caught in Western Australia during this
period. The average weight per tailor measured during this
survey was 0.319 kg. Therefore, the recreational catch for

the state was estimated at 187 t (Henry and Lyle 2003). The
catch of tailor occurred in three bioregions, with the majority
of the catch (182 t or 97%), including boat and shore fishing,
occurring in the west coast region (Recreational Tailor Fishery
Table 1). An estimated 87% of the catch was from shore-based
fishing. The estimated boat-based catch from this survey is
possibly an over-estimate and may be revised at a future date.

More recent recreational tailor catch estimates are available
for the current year (2003) from the Shark Bay region. An
estimated take of 0.7 t was reported from a survey of boat-
based fishing for the calendar year 2003, compared with
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West Coast Bioregion

an estimated take of 1.4 t in 2002. This survey covers fish
caught in the inner gulfs of Shark Bay and landed at the boat
ramps at Nanga, Denham and Monkey Mia. These data can be
compared with previous surveys in this bioregion.

For example, recreational catch information from a boat- and
shore-based angler survey in the Gascoyne region (Steep Point
to Exmouth Gulf) between 1 April 1998 and 30 March 1999
produced a total recreational catch of 6,600 tailor kept (5 t)

(+ 1,300 fish) with 1,600 tailor released. The greatest
proportion of the Gascoyne tailor catch (87%) was taken from
the Shark Bay Marine Park (Sumner et al. 2002). A similar
2001 boat-based-only creel survey from Nanga, Denham

and Monkey Mia, within Shark Bay Marine Park, reported a
boat-based tailor catch of 1,800 fish (1.1 t) with 130 released,
while 1,100 fish (0.8 t) were caught and 70 released during the
equivalent 2000 survey (Sumner and Malseed 2002).

Fishing effort/access level

The national survey for all methods and regions for the
2000/01 period provides the most comprehensive information
on tailor fishing effort. The relevant data for the west coast
tailor fishery is the line fishing effort. For the 12 months of
the survey, line bait fishing effort totalled 1,605,400 ‘fishing
events’ and line lure effort 82,800, while line (both) accounted
for a further 80,600. Earlier data is available in the State of the
Fisheries Report 2002/03.

Catch rate
Not assessed.

Commercial share: 24% (approx.)

Of the combined recreational catch of tailor for 2000/01 (from
the National Recreational Fishing Survey) and commercial
catch from the whole state in calendar year 2000, the
commercial catch comprises 24%, the majority of which was
taken in the Gascoyne region.

In 2003, commercial catches of tailor were recorded from the
coastal fishing areas and three major estuaries along the lower
west coast (Swan/Canning, Peel/Harvey and Hardy Inlet).
Wetline fishers in the coastal fishing areas between Kalbarri
and Cape Naturaliste reported a catch of 0.7 t, representing
approximately 21% of the total 2003 annual west coast
commercial catch. The three estuaries reported a combined
catch of 2.6 t, which is approximately 79% of the total 2003
annual west coast commercial catch.

Approximately 95% (28.7 t) of the 2003 total annual
Gascoyne commercial catch was recorded from the Shark Bay
Beach Seine and Mesh Net Managed Fishery. The remaining
5% (1.6 t) was recorded from wetline fishers in the Gascoyne
region.

STOCK ASSESSMENT

Assessment complete: Preliminary

A full assessment of the status of the stock is not yet possible,
although previous tagging studies have provided a basis for
preliminary assessments. These studies provided data on
growth and migration, and indicated that the stock experiences

64 DEPARTMENT OF FISHERIES

STATE OF THE FISHERIES REPORT

a mortality rate of approximately 10% of sub-legal-size fish
on release (Ayvazian et al. 2001). They also showed that about
21% of the total stock in the metropolitan region is located
offshore, and consists primarily of mature fish. Utilising

these data, together with an age at first capture (based on
survey data) of one year and preliminary estimates of fishing
mortality rates undertaken in 1996, assessment modelling
indicates a level of egg production at that time of around 36%
of the unexploited stock’s egg production.

The recent trends observed in the Swan River and the lower
west coast recruitment indices strongly suggest that the lower
west coast population has experienced consistently low
recruitment since 1997/98.

Anecdotal evidence from recreational fishers suggests poor
catches of mature fish in the metropolitan region over recent
years. This, combined with an absence of the run of juvenile
fish from beaches in spring/summer over recent years, is

of serious concern and is consistent with the trends in low
recruitment reported above.

Exploitation status: Not assessed

Breeding stock levels: Not assessed

Adult tailor contributing to the breeding stock are distributed
from Shark Bay to the lower west coast where they are caught
predominantly on offshore reefs. For this relatively heavily
fished sector of the stock, the above assessment indicates that
the breeding stock in 1996 was above the 30% minimum level
generally accepted for this type of fish. Further information is
still required on the more northerly (Gascoyne) components of
the stock, to determine the overall breeding stock status.

Anecdotal evidence also suggests that recreational fishers are
increasingly targeting the large breeding individuals along
the lower west coast. Given the consistently low recruitment
on this section of the coast over recent years, there is now

an urgent need to obtain more current data on the size of the
breeding stock on the lower west coast.

NON-RETAINED SPECIES

Bycatch species impact: Low

The line fishing methods used to fish for tailor result in
catches of other finfish species that are generally sought after
by recreational fishers. Very limited discarding of unwanted
species occurs.

Protected species interaction: Negligible

Recreational fishers angling for tailor are unlikely to capture
any protected species. Swans in the river do occasionally take
hooks accidentally.

ECOSYSTEM EFFECTS

Food chain effects: Low

Excessive removal of tailor from the food chain could
potentially allow for some increase in the numbers of its prey
species.

2003/04



Habitat effects: Negligible

The line fishing methods used to fish for tailor have a
negligible impact on the substrate of the river or ocean.

The greatest potential for impact is from trampling of the
riverbanks or beds and from pollution through the discarding
of rubbish associated with fishing activity.

SOCIAL EFFECTS

The annual spring—summer appearance of tailor along
metropolitan Perth beaches has historically been targeted by
thousands of shoreline anglers each year, however recent low
catch levels have limited this activity.

FISHERY GOVERNANCE

At this time, control of the exploitation rate is managed
through a daily bag limit and a legal minimum size limit,
however there is no limit on the overall catch taken by the

RECREATIONAL TAILOR FISHERY TABLE |

recreational sector. Commercial catch is limited to south-west
estuaries and Shark Bay where strict licence and gear limits

apply.
New management initiatives (2003/04)

Management has requested a further creel survey of boat-
based recreational fishing, and this survey, scheduled for
2005, will provide up-to-date estimates of this component of
the tailor catch. This is important, as historically offshore
tailor stocks have not generally been targeted by recreational
fishers; however, anecdotally this practice has been increasing
in recent years.

EXTERNAL FACTORS

It is likely that yearly variation in coastal currents influences
settlement of juvenile tailor and thus their subsequent
recruitment into the fishery.

Estimated recreational catch (tonnes) of tailor by boat and shore fishers between May 2000 and April 2001 by region from
the National Recreational Fishing Survey (Henry and Lyle 2003).

REGION | INSHORE | orFsHoRE | RIVER/ESTUARY MARINE | Tom
BOAT SHORE BOAT BOAT SHORE
Gascoyne 2 1.0 1 4
West 15 143.0 1 5 17.0 181
South 0.5 1 0.5 2
Total 17 144.5 2 6 17.5 187

Fishing and Aquatic Tour Industry
Prepared by C. Telfer

The west coast bioregion has the highest number of licensed
tour operators in the state, with 130 fishing tour operators,
plus an additional 16 restricted fishing tour or eco-tour
operators, licensed at the end of 2003.

During 2002, operators reported 4,401 tours, which increased
by 22.5% to 5,395 tours in 2003. Activities conducted on
these tours included fishing, diving, snorkelling, wildlife
observation and sightseeing.

Fishing effort

The number of tours on the west coast involving only fishing
decreased from 2,828 in 2002 to 2,751 in 2003. These tours
are directly related to the catch information presented in West
Coast Fishing Tours Table 1. The total fishing effort reported
by tour operators in 2002 was 29,499 fisher days compared to
28,715 fisher days in 2003, a decrease of 2.7%.

DEPARTMENT OF

Catch

Since issuing tour operators’ licences, 13,785 daily catch and
effort returns have been received for the west coast bioregion.
These returns enable an estimate of the total catch by tour
operators to be calculated.

Catches of the major finfish species for 2002 and 2003 within
the west coast bioregion are shown in West Coast Fishing
Tours Table 1. The estimated total finfish catch for 2003 was
115 t, which was only a slight increase from 113 t in 2002.
These catches from tour operators’ vessels are recreational in
nature, and are in addition to reported commercial catches. In
future years, where practicable, they will be included in the
‘recreational catch share’ for relevant species and fisheries.
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West Coast Bioregion

WEST COAST FISHING TOURS TABLE |

Estimated catch of major finfish species reported by tour operators for 2002 and 2003.

SPECIES ESTIMATED CATCH (tonnes) ESTIMATED CATCH (tonnes)
2002 2003

Pink snapper Pagrus auratus 14 20
Skipjack trevally Pseudocaranx dentex 6 5
Dhufish Glaucosoma hebraicum 25 23
Breaksea cod Epinephelides armatus 5 4
Baldchin groper Choerodon rubescens 7

Queen snapper Nemadactylus valenciennesi 11 10
Samson fish Seriola hippos 18 15
Sweetlip emperor Lethrinus miniatus 2 5
Other finfish 25 25
Total 113 115

AQUACULTURE

Regional Research and
Development Overview

Aquaculture production statistics are compiled at the WA
Marine Research Laboratories in Perth by S. How and

C. Lawrence. These show encouraging trends, with the value
of aquaculture (revised) increasing by 11.3% and aquaculture
tonnage increasing by 22.9% in 2002/03 compared to
equivalent data for 2001/02 (excluding marine algae and all
pearl oysters). While such precise data are not available for
the aquaculture feeds industry, it is clear that the industry
worldwide is using much more lupin kernel meal and Western
Australia, as the major lupin producer in a world context,

is developing a very significant industry as an ingredients
supplier for domestic and export use.

Key matters for the Department in 2003/04 included
addressing policy and environmental scoping issues in relation
to a yellowfin tuna (Thunnus albacares) farm proposed for
this bioregion. In addition, given encouraging experimental
results from rock lobster (Panulirus cygnus) farming trials
(see below), it was important to contribute policy perspectives
that led to Ministerial Policy Guideline no. 20, ‘Assessment
of applications for authorisations with regards to rock lobster
aquaculture’.

Another major activity involved developments in the ongoing
management of environmental and safety issues associated
with mussel (Mytilus edulis) leases. Examples include
appropriate navigational lighting and the Western Australian
Shellfish Quality Assurance Program, which ensures that
mussels are only harvested when water quality is appropriate
for safe consumption of the product.

Joint research on marine finfish aquaculture, led by
S. Kolkovski, continued with the Challenger TAFE WA
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Maritime Training Centre. One encouraging result has been
the production of broodstock from hatchery-reared fish in
an intensive system for yellowtail kingfish (Seriola lalandi)
culture as part of a project on aquaculture of this very fast-
growing species funded by the Aquaculture Development
Fund.

Other research led by S. Kolkovski, and based at a marine
algae farm in Port Gregory, has shown good progress

with growing brine shrimp (4rtemia) for cyst production.
Reliance on unpredictable supplies of imported cysts poses a
major risk for marine finfish and prawn farming initiatives.
Within this FRDC project, different experimental and
commercial products have been evaluated for improving the
nutritional content of brine shrimp larvae (enhancement)
while minimising transfer of bacterial load to finfish larval
tanks. This has already led one international feed company
to redesign its main enhancement product. One of the
microdiets developed with Challenger TAFE researchers has
outperformed a key international product when used to reduce
reliance on brine shrimp larvae for larval finfish.

Using the algal facility at Challenger TAFE, joint abalone
research with S. Daume and Murdoch University has shown
that the common sea lettuce is a promising seaweed for
growing juvenile greenlip abalone on to a robust size for
stocking into growout systems.

Initial results within an FRDC project involving R. Melville-
Smith, D. Johnston and S. Saxby, aimed at growing wild
western rock lobsters in land-based tanks, suggest that
relatively low water exchange rates are needed and that
periodic additions of fresh mussels, to complement a
formulated feed, have helped produce encouraging growth and
survival rates.

2003/04
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West Coast Bioregion

Mussel Farming Status Report
Prepared by C. Lawrence

INDUSTRY DESCRIPTION

Production method

Mussels (Mytilus edulis) are farmed by collecting wild spat
that is then attached to vertical ropes for grow-out to market
size on longlines.

Production areas

Mussel farms are found mainly in Cockburn Sound and
Warnbro Sound, as well as in the Albany harbours and Wilson
Inlet on the south coast. Growth of this industry is constrained
by resource-sharing issues that limit access to additional sites
in protected and productive areas. Production has commenced
in the Southern Flats area of Cockburn Sound where mussel
farmers now have more secure access to growing areas.

Management arrangements

Licence approvals are required and regular site inspections are
carried out to ensure farmers are operating within their site
coordinates and that their sites are clearly marked for marine
safety compliance.

The mussel industry must also meet the requirements of the
WA Shellfish Quality Assurance Program. This program
contributes significantly to the overall monitoring of the
water quality of waterways such as Cockburn Sound. It also
provides the mussel industry with a mechanism whereby
harvesting and processing can be stopped when water quality
declines.

AQUACULTURE PRODUCTION
Production current year (2002/03): 653 tonnes
Number of producers for year 2002/03: 16

Production projection next year (2003/04):
700-800 tonnes

Mussel production declined again in 2002/03 (Mussel Farming
Figure 1), this year reflecting an over-reliance on the new
lease areas in Southern Flats.

ECOSYSTEM EFFECTS

Mussel farms present a low risk to the environment because
there is no addition of feeds. In general, mussel farms can be
considered as significant removers of excess nutrients from
waterways. The algae that utilise these nutrients are consumed
by mussels and are subsequently removed when harvested as
mussel biomass.

While faecal wastes from the farms may occur, these are

far less likely to cause high organic loadings on the sea bed

in Western Australia than in mussel industries elsewhere in
the world, because the local mussel lines are more widely
separated in response to the low local food (plankton) levels.
Monitoring of potential impact on seagrass beds below mussel
lines at Albany indicated negligible impact. In Cockburn
Sound, large pink snapper that aggregate in the area to spawn
are attracted to the mussel farms in some years and are
thought to consume significant amounts of mussels.

SOCIAL EFFECTS

The industry provides direct employment to 4050 personnel
and adds valuable diversity to the Western Australian seafood
industry.

ECONOMIC EFFECTS

Estimated annual value (to producers) for year 2002/03:
$1.61 million

EXTERNAL FACTORS

Productive areas are generally in protected waters where
nutrients from terrestrial sources raise the food levels above
those in coastal waters, which are dominated by the low-
nutrient, tropical Leeuwin Current.

Annual Mussel Production
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Estimated mussel production and value from 1998/99 to 2002/03.
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COMPLIANCE

Regional Compliance and
Community Education Overview

The Regional Services Branch of the Department provides a
range of at-sea and land-based compliance services within the
west coast bioregion. Fisheries Officers provide these services
from offices in Denham, Geraldton, Dongara, Jurien, Lancelin,
Fremantle, Mandurah, Bunbury and Busselton and the Serious
Offences Unit, as well as aboard the large ocean-going patrol
vessels Baudin, McLaughlin and Walcott.

Services provided by land-based officers include processing
inspections, landing and gear inspections, licensing checks,
wholesale/retail checks and inshore sea-based patrols utilising
vessels ranging in size from 5 to 12 m. They also provide
support to seagoing personnel and provide a wide variety of
education and extension services through formal and informal
media to commercial fishers, fishing organisations, other
resource management agencies and departments and general
community members.

The ocean-going patrol vessels are used to ensure that fishers
adhere to zone and closed water requirements, particularly

in the West Coast Rock Lobster Managed Fishery, gear
specification and limits, and seasonal closures.

Activities during 2002/03

During 2002/03, Fisheries Officers delivered 61,102 hours

of compliance work in commercial fisheries (West Coast
Compliance Table 1), of which around half was focused on the
West Coast Rock Lobster Managed Fishery. While compliance
in the fishery was generally good, 348 infringement warnings
and 79 infringement notices were issued and 28 prosecutions
were initiated or completed. This was a small increase over
the previous year in the number of infringement warnings (up
from 328), a large increase in the number of infringements (up
from 47) and a decrease in prosecutions (down from 35). The
increased number of warnings and infringements related to a
campaign on licensing.

Throughout the fishing season, patrol vessel operations
continued to target areas of non-compliance, these being
mainly zone boundary offences, gear interference and over-
potting. The three patrol vessels delivered a total of 328 sea
days, with two prosecution briefs being submitted for excess
gear and nine for closed waters offences.

The run of rock lobsters in the Capes area (Cape Leeuwin to
Cape Naturaliste) continued, as did the annual migration of
vessels from northern ports to capitalise on the good catches.
This again led to a number of joint operations and increased
focus on the interaction between recreational and commercial
rock lobster fishers and other users of the marine environment
in the near-shore coastal areas between the Capes.

The strong compliance partnership with industry continued,
with the third rock lobster compliance risk assessment
workshop being held prior to the season opening. Industry
members and Departmental management, research and
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operational staff attended the workshop. Major risks
identified included illegal sale into the restaurant trade,
interference with commercial fishing gear, over-potting and
failing to release rock lobsters within the specified times.

The Rock Lobster Compliance Coordinator continued the
industry liaison and education program through attendance
at association meetings, educating fishers in regard to rule
changes and providing information and feedback on local
compliance issues which could then be incorporated into

the compliance planning process. Fourteen rock lobster
fishermen’s association meetings were organised, and four
targeted rock lobster compliance operations involving multi-
regional staff resources were coordinated.

In the West Coast Rock Lobster Managed Fishery the

entire fleet was checked at least once, with an average

of six inspections per vessel being achieved. An average

of nearly 19 baskets per vessel over the year was also
achieved, representing an inspection rate of 2.4-2.5 % of the
entire landed catch (West Coast Compliance Table 2). The
compliance program also focused on illegal movements of
rock lobsters from commercial vessels, with positive results.
The Rock Lobster Mobile Patrol detected an increase in the
consignment of totally protected rock lobsters and initiated a
number of prosecution actions.

In addition to the West Coast Rock Lobster Managed

Fishery, Fisheries Officers focused considerable activity on
maintaining high levels of compliance in the other commercial
fisheries. These include the commercial fisheries for abalone,
crabs, scallops, sharks, pilchards, demersal scalefish, inshore
and estuarine species, and the wetline fishery. There were no
major compliance issues encountered throughout the year.

The protection of totally protected fish is a critical component
of fisheries management arrangements and the emphasis on
ensuring they are not caught and consigned for sale continued
in 2002/03. Additional effort was targeted at commercial
wetline fishing operations in the Abrolhos Islands owing to the
designation of baldchin groper as a totally protected species in
this area.

In respect 