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1.0 Introduction

Ecologically Sustainable Development (ESD) is the concept that seeks to integrate short and longterm
economic, social and environmental effects in all decision-making. The Western Australian Government
is committed to the concepts of ESD and these principles are implicitly contained in the objectives of
the Fisheries Resources Management Act 1994 (FRMA). More recently, the Minister for Fisheries
released a “Policy for the Implementation of Ecologically Sustainable Development for Fisheries and
Aquaculture within Western Australia” (Fletcher 2002) to articulate, in a practical manner, how the
Department of Fisheries can demonstrate to both the government and the broader community that these
requirements are being achieved.

A major element of this policy was the requirement for reporting on the progress of each commercial
fishery against the major ESD objectives by the end of 2003. This document forms part of this process
being the ESD report for the Northern Demersal Managed Fishery.

The reporting framework used to generate these ESD reports is the National ESD Framework for
Fisheries (see Fletcher et al., 2002 or www.fisheries-esd.com for details). This framework operates by
identifying the relevant issues for a fishery within 3 main categories of Ecological wellbeing, Human
wellbeing and Ability to achieve completing a risk assessment on each of the identified issues and then
providing suitably detailed reports on their status.

Due to recent changes in the Australian Government’s environmental legislation administered by the
Department of Environment and Heritage*, all export fisheries are now required to have an assessment
on their environmental sustainability. As a consequence, the initial series of assessments for fisheries
has concentrated on the environmental and governance components of ESD of this fishery. The social
and economic elements of ESD will be covered in the next phase of assessments.

The reporting of performance for each fishery is the responsibility of the Department in conjunction
with the relevant Management Advisory group and/or associated stakeholders. Consequently, the
completion of this report has involved a substantial level of consultation and input from many groups
including a public comment period. The list of participants involved in this development is located in
Appendix 1.

This material has also been used as the basis to submit an application to Environment Australia to meet
the requirements of the Commonwealths’ Guidelines for the Ecologically Sustainable Management of
Fisheries. A copy of the application section of this submission is located in Appendix 2. These ESD
reports provide a comprehensive overview of the information pertaining to each fishery. A major
element of which is the explicit determination of the operational objectives, performance measures
and indicators that will be used to assess performance of the fishery. Most importantly these reports
include appropriately detailed justifications for the levels chosen and the methods used. Therefore, the
annual State of the Fisheries reports on the evaluation of performance of this fishery against these sets
of “agreed” objectives/performance measures (ie the full justifications will not be presented in the SoF
reports). This is summarised in Figure 1.

* Environment Australia (EA) is now called the Department of Environment and Heritage. Throughout this document
references to EA should be taken to mean the DEH.

*9
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As stated in the Department’s ESD policy, it is expected that the ESD report, and therefore the objectives
and performance measures, will be reviewed every 5 years to ensure that they remain relevant and
appropriate with current scientific protocols, social attitudes and prevailing environmental conditions.
This will coincide with the next assessment cycle under the EPBCA. The material presented here relates
to the time of the application, not time of publication.

PROTECTING AND SHARING

Infegrated Fisheries ESD Policy

Management Strategy

This paper defails the
Department's Integrated Fisheries
Management Strategy (IFMS).

It explicitly includes the activities,
impacts and expectations of a
wide variety of interest groups
within the management of

WA's aquatic resources.

This is a major requirement fo
ensure that ESD principles can
be met in the longer term.

MANAGEMENT
FRAMEWORK
FOR FISHERIES

WA INTEGRATED

POLICY FOR THE
IMPLEMENTATION
OF ESD

‘ Fisheries Resources Management Act 1994 ‘

This policy outlines how ESD can be
applied in the fisheries context and
what requirements need to be met.

If covers how fo report on performance
for target species and the rest of the
ecosystem. In the longer term, it will
involve the explicit recognition of the
role of social and economic aspects
within the decision-making process

of fisheries management (including

resource allocation).

Commercial Recreational Aquaculture Fish Habitat
Management Fisheries Development Protection
Plans Management Plan Management
(existing) Plan (proposed) (planned) Plan (planned)
[ I | I ]
West Coast West Coast West Coast West Coast Cockburn Sound Fishery ESD Report
Estuarine Wet-Line Rock Lobster Purse Seine Crab This outlines and justifies the management
arrangements for all the ESD issues of a fishery
| against the levels of risk
d 't knowled
ESD Component » e
Trees Identified
Risk Assessment .
Low Risk/Priority | [>Low Riskv/Priority |
Report on Develop Objectives,
Justification only Indicators and Limits
Component I
rees
5D » [ For example, Retained Species | D et

divided ino eight mojor against Pls
components relevant fo T
fisheries, covering
ecological and social
wellbeing and the ability
fo achieve
of which etained [
species’ is one. These
eight components are
further sub-divided info
more specific sub
components using a
‘component free” structure
- see the
rock lobster ecosystem

[ Primary Species | [ By-Product Species | Performance Audit

State of the Fisheries
The annual ‘State of the
Fisheries Report’ describes in
detail the activities and impacts
of commercial and recreational
fishing on wild fish stocks and
their habitats across WA. If also
provides a status report on each
of WA's aquaculture industries.

across all Fisheries

Rock Lobster | Octopus |

Abundance Annual Report

This presents to the WA
Parliament a series of |8

Spawning

Performance Indicators of
how well the Department is
managing the fish resources
against the objects of the
Fish Resources Management
Act 1994

Deep Sea
Crabs

Figure 1 Summary of process for completing ESD reports and their relationship with the Annual

Report and State of Fisheries Reports. (Example shown is for the West Coast Bioregion
and the Western Rock Lobster fishery.)
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2.0 Overview

The NDSMF principally targets the higher value species, which include the goldband snapper, red
emperor and cod species. In 2001 the fishery landed a total of 540 tonnes of demersal scalefish, for
a catch value of $2.76 million. This value is higher than that reported in 2000 when 470 tonnes of
demersal scalefish were landed with a total value of $2.63 million.

The fishery has been operating under a detailed and sophisticated management regime since 1997 using
a comprehensive set of regulations that include input controls such as individually transferable effort
allocations, gear restrictions and area closures. Each of these has been refined through time, and is
subject to regular reviews to achieve the overall aim of successful management.

The Fish Resources Management Act, 1994 (FRMA) provides the legislative framework to implement
the management arrangements for this fishery. The FRMA, and the specific management plan for the
fishery, adhere to arrangements established under relevant Australian laws with reference to international
agreements as documented in Section 5.4.

The combination of having a large amount of relevant and accurate information on the biology of the
main finfish species, the sophisticated suite of management arrangements in place and the proactive
management used in the fishery has resulted in the maintenance of stocks as well as the successful
continuation of the fishery.

The NDSMF, being a relatively small-scale trap and line fishery has minimal impacts on the broader
ecosystem.

Consequently, the management regime for the NDSMF should meet the Guidelines for the Ecologically
Sustainable Management of Fisheries. Detailed justification for this conclusion is documented within
the remainder of this application.

° 1l
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3.0 Background on the NDSMF

3.1 DESCRIPTION OF THE FISHERY
3.1.1 Location of The Fishery

3.1.1.1 Licence Area

The waters of the NDSMF are defined as all Western Australian waters off the north coast of Western
Australia east of longitude 120° E. These waters extend out to the edge of the Australian Fishing Zone
(200 nautical mile) limit under the Offshore Constitutional Settlement (OCS) arrangements (Figure 2).
The total gazetted area of the fishery is 483,600 km?.

The fishery is divided into two fishing zones, Zone 1 (inshore) and Zone 2 (offshore) (Figure 2). The
boundary between Zone 1 and Zone 2 approximates the 30 m depth contour. The inshore zone of
the NDSMF encompasses a total area of 75,200 km? including the closed area around Broome. The
offshore zone of the NDSMF encompasses a total area of 408,400 km?. The deeper waters of Zone 2
(i.e. depths >200 m) are designated as a “research fishing zone” and encompass an area of 181,900
km?. Fishing access to the research-fishing zone can only be facilitated through an agreed research
framework. However, the demersal scalefish resources of these deeper waters are yet to be adequately
investigated.

The inshore waters in the vicinity of Broome are closed to commercial fishing. The closed area extends
from Cape Bossut to Cape Coulomb, inside a line that approximates as closely as possible the 30 m
bathymetric contour.

3.1.1.2 Functional Fishing Grounds

Fishing vessels in Zone 2 of the NDSMF mainly use traps. However, handlines and/or droplines can
also be used within the fishery. Fishing is currently focused on the area from the inshore boundary (a
line approximating the 30 m depth contour) out to the 200 m depth contour, an area of 226,500 km?
(Figure 2). Traps are deployed over hard bottom areas and/or areas of relief such as rises, ridges and
reefs.

3.1.2 Number of Licensees

Separate zones were introduced into the fishery in 1998 along with formal management procedures.
The catch in Zone 1 (the inshore zone) has always been low and variable and as a result the number of
licences are restricted in this Zone to 4. In addition, these licensees also have effort restrictions in the
form of only 5 lines allowed per boat.

* ESD Report Series No. 6 — Northern Demersal Scalefish Managed Fishery
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Northern Demersal Scalefish Managed Fishery

Broome Key

- Closed to Commercial Fishing
- Fishing Area Zone 1

- Fishing Area Zone 2
- Research Fishing Zone (Depth greater than 200 metres)

l:l Mainland & Islands

Figure 2 Location, boundaries and zones within the NDSMF in the Kimberley region of north-western
Australia.

Since 1998 catch in this Zone has been less than 5 tonnes per year. In 2002 the total commercial catch in
this zone was only 1 tonne from a total of only 66 boat days of fishing effort. Catfish (4rius spp.), black
jewfish (Protonibea diacanthus) and golden snapper (Lutjanus johnii) dominate the landed catch from
Zone 1. As the total catch from Zone 1 is very low, it is not considered further in this assessment.

Access to Zone 2 is currently limited to 11 licenses under an individual transferable effort (ITE)
quota system. This allows the effort quota to be operated by a lesser number of vessels. For example,
during 2001, six vessels (five trap vessels and one line vessel) collectively held and operated the effort
individually assigned to the 11 licenses. In 2002, five vessels (all trap vessels, no line vessels fished in
2002) operated. Licensees in Zone 2 can fish with either fish traps or lines (handlines or droplines). The
ITE allocation system is based on a standard number of trap (20 traps) or line (5 lines) gear units being
used per standard fishing day. Thus fishers may choose to operate more than the standard number of
gear units per day but the number of access days are reduced proportionally.

3.1.3 Description Of Gear

3.1.3.1 General

Fish traps are currently the preferred method of fishing in the NDSMF. Line fishing is also undertaken,
although no line fishing was undertaken in 2002. Traps are constructed from galvanised weldmesh, the
mesh size is specified in Schedule 9 of the Northern Demersal Scalefish Fishery Management Plan
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2000 and must be 50 mm square, with the diagonal corners of each square being not less than 70 mm.
The weldmesh is welded onto a supporting frame comprising galvanised steel rods or bars. Each trap
must have an internal volume of equal to or less than 2.25 cubic metres. Dimensions are generally 1600
mm (length) by 1500 mm (width) by 900 mm (height). The trap volume was limited after consultation
with fishers. Each trap has a single opening of approximately 100 mm by 900 mm, although the exact
dimensions vary among vessels. There is no restriction on the number of traps that can be fished per
vessel. However, as each licensee is allocated an annual effort quota in ‘standard fishing days’ that is
based on the use of 20 traps or less, when the number of traps being fished increases, the number of
allowable standard fishing days declines. Fishers are allowed to leave traps on the fishing grounds for
extended periods, but they must be unbaited and have open doors (no ghost fishing).

3.1.3.2 Operating Description

Trap vessels generally operate with 2-3 fishers onboard including the skipper. The vessel leaves port
and steams to retrieve traps from the area where the traps were left. The vessel then continues to steam
to their nominated fishing ground. Fishers can travel quite long distances to reach their nominated
fishing ground. For example, if the nominated fishing ground is in the vicinity of Browse Island (central
Kimberley), then the travel distance is approximately 240 nautical miles from Broome to Browse
Island. Once the nominated fishing grounds have been reached, they will be fished for the next 4-10
days, depending on the skipper and the tidal range. Fishers are quite mobile and move traps over an
extended area with between 60 and 120 trap pulls per day recorded (this is dependent upon the number
of traps which vessels nominate to fish; the minimum is 20). The soak time of traps varies among
vessels from 2-5 hours and traps are also set overnight. Typical catch rates are between 400-1000 kg of
fish per day, depending on the amount of gear fished. The fleet is quite mobile and has the capacity to
move long distances if fish are not being caught in the immediate vicinity.

The key target species are goldband snapper and red emperor. The catch is placed in brine tanks
immediately post capture for chilling and is removed after several hours when it is transferred to a cold
room. The catch is packed by species or species groups into polythene lined tubs. There is no further
processing of the catch at sea. The catch is held at 1°C - 4°C in order to prolong shelf life. When fishing
activity ceases the vessel usually steams back to either Broome or Darwin. Traps are offloaded either
close to Broome or Darwin to make unloading the catch easier. Arrival in Broome is generally timed to
coincide with the refrigerated truck departures for Perth. Vessels usually spend no more than 12 days
at sea, due to the limited storage capacity, shelf life of fish and timing to coincide with freezer truck
departures, which occur only three days per week (Monday, Wednesday and Friday).

3.1.4 Species Caught

3.1.4.1 Target

The target species in the fishery are red emperor and goldband snapper. In 2002, these 2 taxa collectively
contributed to 57% of the total catch. In 2002, a total of 101 t of red emperor and 152 t of goldband
snapper were caught.

3.1.4.2 By-products

The NDSMF license allows for the capture of demersal scalefish, and all marketable scalefish are
retained. At least 30 taxa contributed to the scalefish by-product catch in 2002. However, most
by-product species are caught in very minor quantities (i.e. < 10 t).
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In 2002, scarlet perch (Lutjanus malabaricus), spangled emperor (Lethrinus nebulosus) and various
species of cods and groupers (Family Serranidae) were the only scalefish taxa (apart form the target
species listed above) with reported catches >10 t. Collectively, these 3 taxa contributed approximately
34% of the total catch in 2002. The fishery doesn’t report by species for its cod/grouper catch, but it is
known to include at least 16 species, with the majority of the catch consisting of 5 species (i.e. spotted
cod, Rankin cod, eight bar cod, maori cod and duskytail grouper) (Newman et al. 2001). Sharks are
occasionally caught in the NDSMF. However, no shark catch was reported in 2001 or 2002.

The fishery does not catch invertebrates. Under the Northern Demersal Scalefish Fishery Management
Plan 2000, demersal scalefish (i.e. fish that can be landed by the fishery) are defined as all fish which
are NOT in the families Scombridae, Istiophoridae, Xiphiidae, Coryphaenidae; NOT in the class
Chondrichthyes; and NOT invertebrates of the Phyla Mollusca, Crustacea and Echinodermata.

The fishery takes in excess of 30 taxa, two taxa (red emperor and the goldband snapper complex) have
been identified as target species and three taxa (scarlet perch, spangled emperor and the cod/grouper
complex) have been identified as key byproduct species. Any of the other taxa that are landed by the
NDSMF will be considered to be key by-product species in the fishery if their reported catch increases
to a level in excess of 10 tonnes per annum. In addition, key by-product species will be considered to
be key target species in the fishery if there reported catch increases to a level in excess of 100 tonnes
per annum and fishers indicate that their targeting practices have changed accordingly.

3.1.4.3 Non-retained Species

Fishers do not record the discarded component of the catch. However, surveys on board industry vessels
were conducted in 1998-99 and provided data about the composition of the retained and non-retained
trap catch (Newman et al. 2001). The data supplied by fishers on their statutory monthly returns was
also compared to that obtained from surveys aboard industry vessels. These comparisons showed that
for those trips in which surveys were undertaken, the catch reports and compositions of the retained
species supplied by fishers were a valid reflection of the observed catch.

The main component of the non-retained catch is starry triggerfish (Abalistes stellaris). This species
represents about 85% of total discards. Some triggerfish are expected to survive after release.
The discarded scalefish catch also includes minor quantities of triggerfish (Balistidae), bannerfish
(Chaetodontidae), squirrelfish (Holocentridae) and lionfish (Scorpaenidae). These species are discarded
because they are unmarketable or unpalatable. Very minor quantities of undersized target species
(mainly red emperor) or other small scalefish are caught and discarded by the fishery.

Seasnakes and potato cod (Epinephelus tukula) are the only protected species known to be captured by
the fishery. The catch of these species is rare and they are released alive.

The trap fishery has an incidental and negligible by-catch of epibenthos, such as gorgonians, which
are occasionally detached from the bottom when the trap is retrieved. Positioning of the fishing vessel
directly over the trap and pulling the trap up vertically can eliminate this incidental epibenthos removal
and is the preferred method of trap retrieval. Fundamentally as a result of the gear design, the fishery
has little impact on the habitat. Moreover, in comparison to fish trawling activities, the impact of fish
traps on the benthos was not detectable (Moran et al. 1995).

The reporting requirements of the fishery are currently being modified with a planned move to reporting
catches on a trip-by-trip basis. This will include an area for the collation of any bycatch data and also
compulsory reporting of any interactions with protected species.
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3.1.5 Bait Usage and Packaging

The bait used in this fishery is usually pilchards (Sardinops sagax) from the Western Australian purse
seine fisheries. Discussions with fishers indicate that approximately 60 kg of pilchards are used per
standard fishing day (using 20 traps per day). Therefore, approximately 48.5 t of pilchard bait was
used in the fishery in 2002 (808 SFDs x 60 kg). The use of pilchard bait is sometimes enhanced by
the addition of oily scalefish such as blue mackerel. This bait is widely dispersed over the area of the
fishery. Bait packaging is discarded upon return to port in accordance with international conventions.

3.1.6 Traditional Involvement in The Fishery

Traditional use of the demersal scalefish resource is primarily artisinal and limited to the nearshore areas
of Zone 1 of the NDSMF. In addition to concentrations of aboriginal people in the major population
centres (i.e. Broome, Wyndam, Derby and Kunnunarra), there are up to 20 Aboriginal communities
distributed along the Kimberley coastline.

The magnitude of traditional resource utilisation is unknown, however, at present there are no concerns
regarding the quantity taken or method of capture by traditional users. There is no known traditional
involvement in Zone 2 of the NDSMF.

3.2 HISTORY OF THE FISHERY

3.2.1 Management History

The first of the OCS arrangements between the Commonwealth and the State of Western Australia was
implemented in June 1987. These arrangements defined the role of the Commonwealth and the State
with respect to the management responsibilities of certain fisheries. Both trap and line methods of
fishing off the Kimberley coast east of 120° east longitude were affected by these arrangements. The
trap and pot fishery, as defined in the OCS documentation, encompassed all species, except rock lobster,
that could be targeted on the landward side of the 200 m isobath with traps and pots.

At this time the Kimberley Line Fishery was defined as targeting of all species of finfish with the
exception of tuna using hand, troll and droplines. Arrangements for the management of this fishery as a
result of the OCS arrangement were quite different from the trap and pot fishery. State jurisdiction for
line fishing was extended from 3 nautical miles from the baseline to 12 nautical miles.

Under the authority of the Fisheries Act 1905 Western Australia gazetted Notice No. 313 in 1988, the
use of fish traps in Western Australian waters was prohibited unless authorised to do so. As a result,
20 holders of Western Australian fishing boat licences were authorised to fish with fish traps off the
Kimberley coast east of 120° east longitude.

In 1992, both the Commonwealth and Western Australian fisheries agencies moved to manage fisheries
off the far north west of Western Australia within their jurisdiction. The Commonwealth introduced
the Northern Shark Fishery, which was actually a method-based finfish fishery based on longline and
gillnet, and Western Australia introduced the Kimberley Trap Fishery. Dropline and handline fishing in
both jurisdictions remained unmanaged in this area.

In February 1995, revised OCS Arrangements between the Western Australia and Commonwealth
governments came into effect (Brayford and Lyon 1995). This resulted in Western Australia gaining
greater jurisdiction over the fisheries resources off its coast. With the exception of tuna and tuna-like
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species, fish trapping and line fishing in WA waters east of 120° east longitude, (the Kimberley coast)
came under the jurisdiction of the Western Australian legislation.

On the implementation of these new Arrangements, the Western Australian Minister for Fisheries
capped the number of line operators through the implementation of the Kimberley Demersal Line
Interim Managed Fishery and appointed the Northern Demersal Scalefish Working Group. It was the
role of this Working Group to advise the Minister on how to best manage the resource that was, at that
time, utilised by two commercial fisheries (line and trap).

The Working Group handed its report to the Minister late in 1996, with some additional consultation in late
May 1997. The resulting plan, the Northern Demersal Scalefish Interim Managed Fishery Management
Plan 1997, was subsequently gazetted to take effect on 1 January 1998. Following additional consultation
with industry and interest groups, the fishery moved to full management status on 1 January 2000 with the
implementation of the Northern Demersal Scalefish Fishery Management Plan 2000.

3.2.2 Research History

Sainsbury et al. (1985) reported that research survey data on the fish community composition between
the NW Cape and the Gulf of Carpentaria showed four major faunistic boundaries: NW Shelf (114° -
123° East); Kimberley coast (123°- 128° East); Timor Sea (128° - 132° East); and Arafura Sea (132°
- 142° East). These regions have major differences in their fish fauna.

The Commonwealth Scientific & Industrial Research Organisation (CSIRO) conducted stock
assessments for the scalefish fisheries of the NW Shelf and Timor Sea from 1980 to 1991. As the fishery
gradually became dominated by domestic boats, the stock assessments were based on species of interest
to the Australian market, such as large lutjanids (i.e. tropical snappers such as red emperor), and took
the form of recommended total allowable catches (TACs) for large lutjanids.

Prior to the late 1990s there was a scarcity of specific research data on the demersal fish resources off
the Kimberley coast. For the north-west coast as a whole (that is, from north of North West Cape to the
border with Northern Territory), the only yield estimates available were the TAC estimates calculated
by CSIRO for the North West Shelf region (114° - 123° East). Note that the NW Shelf region defined by
CSIRO comprises the Pilbara fishery and the western section of the NDSMF in the Kimberley region.
The last recommended TAC for large lutjanids for the NW Shelf was calculated in 1991. An annual
yield of 840 t for the NW Shelf was considered a safe yield estimate, with an optimistic TAC of 1760 t.
The difference in these two figures was a result of using two different stock assessment methodologies.
The lower figure is the result of using the assessment considered to be the most appropriate method.

The demersal fish resources of the NDSMF have been subject to two very different periods of
exploitation. A foreign Taiwanese pair trawl fishery was operating in the 1980s, followed by a smaller
domestic Australian trap fishery from the 1990s to the present. Data on the history of foreign fishing in
the NDSMF can be obtained from Nowara and Newman (2001).

Catch and effort in the Kimberley Trap Fishery stabilised after the introduction of management in 1992.
The 1993 catch in the Kimberley Trap Fishery was 737 t. Total catch in the trap and trawl fisheries off
the Pilbara coast in 1993 was 1713 t. In 1994, the catches were 543 t from the Kimberley Trap Fishery
(709 t from all demersal fishing off the Kimberley coast) and 2693 t from the Pilbara coast. These catch
values indicated that, if either of the CSIRO TACs was an accurate estimate of the sustainable yield,
potential overfishing of the scalefish resources on the NW Shelf had been occurring across both the
Pilbara and Kimberley fishery areas.
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A summary of the key results arising from a major FRDC-funded research project that was completed
in 2000 was reported in Newman et al (2001). This project provided detailed biological information on
the two key demersal finfish species in the NDSMF, red emperor and goldband snapper. The results
from this project indicated that the stocks of the two major target species are fully exploited and that a
notional TAC of 800 t if achieved would have the fishery operating above optimum levels if the catch
of these target species increased. This project has provided the foundation for detailed age-structured,
stock assessment models to be developed for the two key species.

The current stock assessment analyses indicate that the maximum sustainable yield of the two target species
can be obtained at current effort levels. However, higher levels of catch from the fishery may be possible if
the fishers modify their targeting practices to increase their exploitation of a number of secondary (lower
value) species, which are faster growing and more productive. In addition, there may be some potential
for deep slope waters (> 200 m) off the Kimberley coast to yield additional demersal fisheries resources
(noting that this was the subject of a recent FRDC application that was poorly supported by industry,
and still needs further investigation). If an additional stock of economically fishable demersal scalefish
is identified in this region consideration should be given to separate zoning of the deep slope region and
subsequently allocating additional fishing days access to this region within an adaptive management
framework to allow the development of the demersal fish resources within the region. It is likely that a
separate TAC will be required for the deep slope region in association with other management controls as
it is likely to comprise a different suite of species to those currently taken in the NDSMF.

3.2.3 Catch and Effort in the NDSMF

Statutory (compulsory) monthly catch and effort summaries are compiled by fishers and reported in the
catch and effort statistics (CAES). Fishers report catch (kg) by species or species group. Catch location
is reported by 1 degree blocks. A vessel monitoring system (VMS) has been operating since 1998 and
provides data about vessel location during each trip. Fishing occurs throughout the year. However,
fishing activities may be interrupted from December to April, as cyclones are more common during
this period.

The level of compliance with both VMS and monthly returns is high. Random patrols are undertaken
to validate catch reports both at sea and in port. The available compliance resources determine the
frequency of random patrols.

The relationship between the total annual catch and effort data series from 1994 to 2002 for the
aggregate species in the landings of the NDSMF is typical of many fisheries (Figure 3). In the initial
development period of the fishery, catches increased with increasing effort as the fishery fished the
accumulated surplus stock. Fishing down of this accumulated stock resulted in a decline in the levels
of catch with respect to effort in the fishery.

Between 1995 and 1998 a number of line vessels operated for limited periods in the fishery as a number
of licensees entered and left the fishery. Due to the variable levels of effort from both the trap and line
vessels during this period catches varied from year to year as latent effort was activated. This activation
of latent effort prompted management action in the fishery.

From 1998 to 2002, the catch and effort levels stabilised, suggesting that the level of catch was
sustainable. Catches stabilised at 500-600 t and effort levels at 900-1100 days. This stabilisation suggests
that future catch levels will primarily be driven by recruitment of the key species to the fishery.

Catch. The reported total catch for the NDSMF rose steadily after the initial development period of the
fishery from 1990 to 1992, reaching a peak of 949 t in 1996 (Figure 4). A decrease in catch levels after
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1996 partly reflected the introduction of management controls in 1998. From 1998 to 2002, the reported
total catch of the NDSMF ranged from 434 to 577 t, with an annual average of approximately 505 t
(Table 1). The catch decreased between 2001 and 2002 as a result of a reduction in the total amount of
effort utilised in the fishery (a large amount of effort remained unutilised at the end of the year). The
total reported catch was 434 t in 2002.
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Figure 3 Relationship between total annual catch and total annual standardised trap fishing effort
in the NDSMF in the period from 1994 to 2002.

The trap and line fishery in the NDSMF principally targets red emperor (Lutjanus sebae) and goldband
snapper (Pristipomoides multidens and related Pristipomoides species), with many species of snappers
(Lutjanidae), emperors (Lethrinidae) and cods (Serranidae) comprising a large component of the landed
by-product (Table 2). The species composition of the annual catch has been similar in recent years. Red
emperor and goldband snapper represented 23% and 35% of the total NDSMF catch in 2002 (Table 3).

Effort. Annual fishing effort quotas are allocated to Zone 2 (trap or line fishing) permit holders with the
NDSMEF. Vessels may use their allocated quota anywhere within the boundary of Zone 2. The five fish
trap vessels that fished in the NDSMF in 2002 reported using between 20 and 40 fish traps per day. No
line fishing was undertaken in the NDSMF in 2002. The effort allocated in 2002 was 160 fishing boat
days per licence, or a total of 1,760 standard fishing days. A standard fishing day is defined as using up
to 20 traps or 5 lines per day. The number of standard fishing days (SFDs) reported using data from the
VMS database was 900 SFDs, indicating that 860 SFDs remained unutilised in the fishery at the end of
the 2002 fishing season. The number of days fished that is recorded in the VMS database is converted
to standard fishing days and adjusted to take into account an allocation of travel days for travelling
across sectors within the NDSMF.
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Figure 4 Catches of demersal scalefish in the NDSMF by line and trap from 1990 to 2002.
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Figure 5 Effort in boat days used to catch demersal scalefish in the NDSMF by line (handline and
dropline only) and trap from 1990 to 2002.

The fish trap effort (in boat days fished) within the NDSMF has on average been decreasing since
1992. The fish trap effort in 2002 was lower than that recorded in 2001 (Table 1, Figure 5). Since the
introduction of management controls, fish trap effort has varied from 890 to 992 SFDs and a large
proportion of the effort allocated to both line and trap vessels in the fishery has remained voluntarily
unutilised in each fishing year. Furthermore, since 1998 the line effort in the fishery has been low and
variable. Effort is widespread within the offshore zone of the NDSMF and is concentrated in depths of

70-130 m (Figure 6).

Catch rate. The introduction of management controls in 1998 resulted in an increase in catch per unit
effort (CPUE) for trap vessels in the NDSMF (Figure 7). This increase in CPUE was related to increases
in efficiency as fishers sought to maximise their catch return from each day fished in the fishery as the
available fishing effort was limited. Since 1998, however, the CPUE for trap vessels has stabilised in
the range 457-504 kg/day, which is similar to the range prior to the introduction of direct management
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control through the effort quota system. The CPUE for line vessels (handline and dropline only) in the
period from 1998 to 2001 declined from 527 kg/day to 316 kg/day and subsequently no line fishing was
undertaken in the fishery in 2002. Prior to 1998 the handline and dropline CPUE was low and variable

(Figure 7).

The trap CPUE averaged during 2002 was 478.1 kg per standard trap fishing day (20 traps x 23.91
kg/trap/day). The annual average trap CPUE in the fishery has ranged from 400-545 kg per day in the
period from 1990 to 2002 (Figure 7).

Figure 6 Spatial distribution of effort obtained from the VMS database for all vessels from 1999 to
2002 is depicted in light grey (area of the NDSMF in light blue).
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Figure 7 CPUE for trap and line vessels taking demersal scalefish in the NDSMF from 1990 to 2002
(Line catch and effort was zero in 2002).
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Table 1 Catches (t) of demersal finfish and effort (days) by line and trap in the NDSMF since the
introduction of full management arrangements in 1998.
Year Total allowable Line catch Line effort Trap catch Trap effort | Total catch
effort (days) (t) (days) (t) (days) (t)
1998 1,684 45 78 497 916 542
1999 1,716 91 228 486 992 577
2000 1,562 67 155 409 890 476
2001 1,672 47 136 462 928 509
2002 1,760 - - 434 900 434
Table 2 Recent annual catches of major target and by-product species by the NDSMF.
Species Target/ NDSMF annual catch (t)
By-product | 1998 | 1999 | 2000 | 2001 | 2002
Goldband snapper (Pristipomoides multidens) Target 233 292 189 209 152
Red emperor (Lutjanus sebae) Target 109 101 90 95 101
Scarlet perch (Lutjanus malabaricus) By-product 17 18 23 39 61
Spangled emperor (Lethrinus nebulosus) By-product 26 27 32 36 35
Cod/grouper (Serranidae) By-product 96 76 75 84 49
Total Demersal Scalefish Catch 542 577 476 509 434

Table 3 Catch of the key primary species and by-product species by method in the NDSMF in 2002

(percentages are contributions by each method to the total catch of each species in the
NDSMF).

St o Line Fish trap Total catch

Tonnes % Tonnes % Tonnes

Red emperor Lutjanus sebae - - 101.1 23.30 101.1

Goldband snapper Pristipomoides multidens - - 151.8 35.01 151.8

Cod species Serranidae - — 49.4 11.39 49.4

Spangled emperor Lethrinus nebulosus - - 339 7.82 33.9

Scarlet perch Lutjanus malabaricus - — 61.3 14.13 61.3

Other species - — 36.2 8.35 36.2

All demersal scalefish - - 433.65 100 434

3.3

3.3.1

RECREATIONAL FISHERY

General Description

At present there is little recreational or charter boat fishing effort directed towards the deeper-water
fish species in Zone 2 of the NDSMF that are the key species targeted by commercial fishers. Most
of the recreational fishing effort targeting demersal finfish in the Kimberley region is thought to be
concentrated in the Broome sector of Zone 1, which is closed to commercial fishing. The magnitude of
recreational fishing effort and catch are expected to be small relative to the total commercial catch.
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A 12-month creel survey of recreational boat and shore-based fishing in the Pilbara and West Kimberley
region was conducted in 1999-2000 (Williamson ef al., 2006). This survey included the west Kimberley
area extending from the Pilbara-Kimberley boundary (120°E) to Broome. In the entire survey area
(Onslow to Broome), the total annual recreational fishing effort was estimated to be 190,000 fisher
days. The total recreational scalefish catch was estimated to be approximately 300 t. An estimated 12
t of spangled emperor and 6 t of red emperor were caught and retained by recreational fishers in the
survey area. Boat- and shore-based recreational fishers do not catch significant quantities of the other
species that are targeted by the NDSMF.

Recreational fishing records from charter boats were not included in the Pilbara survey. There are 85
fishing tour licences and 5 ecotour licences issued for the north coast bioregion (Pilbara and Kimberley
coasts). In 2001, a compulsory logbook system was instigated to collect catch and fishing effort
information from tour operators. These data are being analysed and will be available in 2003.

3.3.2 Issues Associated with the Recreational Fishery

There are no significant issues associated with the recreational fishery and commercial fishers in
Zone 2 of the NDSMF. The magnitude of both the recreational and charter boat catch along the entire
Kimberley coast and the degree of overlap with the inshore zone of the NDSMF (Zone 1) remains to
be investigated.

3.4 MAJOR ENVIRONMENTS

3.4.1 Physical Environment

The substrate which the fishery operates over is varied, consisting of areas of epibenthos (coral,
sponges, gorgonians, sea whips), sparse beds of macro-algae and encrusting algae associated with
harder substrate, limestone reefs, sparse sand habitats and soft mud. A diverse range of sessile benthic
fauna (e.g. sponges) similar to the Pilbara region is likely to occur throughout the fishery (Wassenburg
et al. 2002, Stephenson and Chidlow 2003). Trap fishing is expected to have a negligible impact on
benthos.

3.4.2 Significant Environmental Characteristics of the Area of the
Fishery

Protected/listed species that may occasionally be caught by the fishery are listed below (acronyms refer
to the legislative Acts which afford each species its protected status).

Sea snakes (EPBC)

Potato cod (FRMA)

3.4.3 Social Environment

Five vessels fished in the 2002-fishing season (6 in 2001). Vessels operate with an average crew level of
3 people per vessel, indicating that 15 people were directly employed in the NDSMF in 2002. Landings
by the fishery contribute to supporting the Western Australian fish processing industry.
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3.4.4 Economic Environment

The NDSMF principally targets higher-value species, such as goldband snapper and red emperor
(landed value to fishers is on average $6-9/kg for these target species). The fishery landed a total of
434 t of demersal scalefish in 2002, for a catch value of over $2.41 million. This estimate is based on
the landed weight of each species recorded in the CAES system and the average price per kilogram of
whole weight of each species as supplied by fish processors (note value is calculated from prices based
on a price survey undertaken in 2001, no price survey was conducted in 2002).

3.5 CURRENT AND PROPOSED MANAGEMENT ARRANGEMENTS

3.5.1 Summary of Management Strategies and Justification

The Northern Demersal Scalefish Fishery Management Plan 2000 commenced on 1 January 2001,
superseding the Northern Demersal Scalefish Fishery Interim Management Plan 1997.

The offshore zone of the fishery (Zone 2) is managed through an innovative input control system that
allocates individual transferable effort quotas equitably among licensees. Other management arrangements
include restrictions on the maximum number of hooks per handline and droplines, restrictions on the
maximum internal volume of a trap and restriction on the size of mesh used in the trap. The total allowable
effort is based on a nominal total sustainable catch (TSC) and is allocated on an annual basis. In 2002, the
nominal TSC was 800 t of demersal scalefish and the total effort allocation was 1,760 days. The effort (in
days fished) and the gear used in the fishery are monitored via a satellite-based VMS.

The nominal total sustainable catch in the NDSMF was set at an historical average catch level of 800
tonnes until the status of the key target species could be determined. The TSC is a targeted catch level
and has not been exceeded since the management system was introduced.

The NDSF Management Plan 2000 allows for the Department of Fisheries, Executive Director to
determine the amount of effort to be allocated after consulting with authorisation holders. This is the
method by which effort within the fishery can be adjusted to suit the nominal sustainable yield estimate
provided by the Director of the Research Division. Scenarios in which the Executive Director may deem it
necessary to alter the allocation may include a change in the sustainable yield estimate or a change in the
efficiency of gear being used within the fishery. Provision has also been made in the management plan for
the Executive Director of the Department of Fisheries (WA) to close the fishery if the TSC is exceeded.

A full description of how the effort allocation is calculated each year and subsequently allocated among
licenses can be found in the Northern Demersal Scalefish Fishery Management Plan 2000. Effort
allocations are transferable among NDSMF Zone 2 Managed Fishery Permit holders, providing permit
holders with the ability to configure their fishing business based on their individual needs.

The NDSMF is monitored via a vessel monitoring system. All vessels operating in the offshore zone
of the fishery are statutorily required to have installed on that vessel an approved Automatic Location
Communicator (ALC). The ALC consists of two components - a transceiver that relays to the base
monitoring system, the location, the speed and bearing of the vessel at any given point in time, and a
computer that enables Department of Fisheries to communicate with the vessel and vice versa. The ALC
is one component of the vessel monitoring system (VMS).

Since the commencement of formal management arrangements in 1998, the number of licences in
Zone 2 of the NDSMF has been fixed at 11. However, the limitations on allowable effort in the fishery
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have resulted in vessels utilising more than one licence to operate within the fishery. Thus, the fleet
size varies from 5-7 vessels operating in the fishery each year. The area around Broome is permanently
closed to commercial fishing. This closure was introduced in an attempt to reduce conflict among
commercial and recreational user groups. There are presently no areas permanently or temporally closed
for ecological reasons in the NDSMF. However, consideration will be given to the implementation of
either temporal or spatial area closures should they be required to maintain levels of spawning biomass
of species within the fishery (noting that spatial area closures are part of the effective management
package in the adjacent Pilbara fisheries).

The major target species (red emperor and goldband snapper) of the NDSMF are also the indicator
species for the fishery and are considered to be representative of other long-lived target species (i.e.
spangled emperor and scarlet perch) that are also vulnerable to over-fishing. Management actions to
ensure sustainable catch levels of the indicator species are considered likely to afford similar protection
to other long-lived species. The NDSMF is managed through an integrated management scheme, where
issues are discussed at regular meetings involving fishers and Department of Fisheries staff.

In 1998 the fishery was separated into Zones. The targeting and capture of demersal scalefish in the
inshore zone (Zone 1) has typically been characterised by low and variable catches. Since 1998 the catch
in Zone 1 has been less than 5 tonnes per year. The NDSF Management Plan 2000 ensured that those
who had a history of line fishing in this inshore zone were able to continue fishing but at low levels.

There are primarily three mechanisms to restrict effort within the inshore zone. Specifically the management
plan has limited entry to 4 permits, placed limits on the number of hooks that each operator can set (up to five
handlines with no more than six hooks per line) and does not allow the use of power hauling equipment.

The establishment of an area of low commercial activity has been applauded by a number of other
user groups in the Kimberley region. Specifically recreational, aquatic charter operators and aboriginal
groups have supported this mechanism as an appropriate means of ensuring that resource sharing
conflicts in the near shore areas are avoided.

3.5.2 Legislation and Policies Affecting The Fishery

Northern Demersal Scalefish Fishery Management Plan 2000,
Fish Resources Management Regulations 1995 (FRMR).

Fish Resources Management Act 1994 (FRMA).

Environment Protection and Biodiversity Conservation Act 1999 (EPBC) — Part 13, Provides for the
protection of species within one of four categories - threatened species; marine listed species; migratory
species and cetaceans. Species listed as threatened under the Commonwealth EPBC must have a
recovery plan prepared for them.

Environment Protection and Biodiversity Conservation Act 1999 (EPBC) — Part 13A Provides the
export controls.

3.5.3 Bycatch Action Plan

A Bycatch Action Plan has not been developed for the fishery. The number of discarded species and
the quantities of bycatch taken by the fishery are believed to be very low. However, there is scope for
a Bycatch Action Plan to be developed for this fishery if the level of bycatch in the fishery becomes an
issue in future years.
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3.6 RESEARCH STRATEGY

3.6.1 Recent/Current Research

Continuous ongoing monitoring and evaluation of the status of the demersal fish resources of the
NDSMF is required in order to provide adequate advice for the ongoing management arrangements
required in the NDSMF. This includes monitoring of catch levels and catch rates in the fishery using
both CAES data and VMS records. Data on growth rates, age structure, reproductive biology and yield
analyses, together with catch and effort information gathered from the fishery, is used to assess the
status of the key fish stocks in the fishery, principally red emperor and goldband snapper. Data collected
during an FRDC-funded project in 1997-2000 is currently being incorporated into age-based stock
assessment models to assess the long-term sustainable yield of the two key target species (Newman et
al. 2001). As part of this review process the appropriateness of the present TSC is under review in order
to provide a long-term sustainable catch level for Zone 2 of the NDSMF.

Major stock assessments, including risk assessment of management options for the key demersal finfish
species in the NDSMF are undertaken every 3 years.

3.6.2 Proposed/Future Research

The third largest component of the NDSMF catch is the cod group. Little information is currently
available on the species composition and their relative abundance. A number of cod species that occur
in the NDSMF are Indian Ocean endemics and little is known about the fishery biology of these species.
This gap in the knowledge of the NDSMF represents an area of future research work.

There is also a need to undertake annual at-sea catch composition sampling to evaluate the species
composition and magnitude of the landed catch and composition and magnitude of any bycatch or
discarded species.

There is a need to obtain an improved understanding of the catchability of the key species in the fishery;
this would facilitate improved stock assessments and management arrangements. In association with
this is the need to evaluate areas outside the current main fishing area to determine if parts of the stock
are not exposed to exploitation.

The future catch from the NDSMF may also involve the stocks from waters greater than 200 m depth.
This area of the fishery is available as a research-fishing zone, and fishers have the option to explore the
deeper waters, though to date industry has had little success in this zone. The resources in deep waters
of the fishery are therefore unlikely to be substantial. Also, given the typically low production potential
of deeper-slope reef fish, the sustainable catch from this zone is likely to be low.

3.7 BIOLOGY OF SPECIES
3.7.1 Biology of Target Species

3.7.14.1 Lutjanidae

The Lutjanidae family contains 17 genera and 103 species that are commonly known as tropical
snappers (Allen 1985). Most species occur in tropical and sub-tropical marine waters and are associated
with reef habitats. They are carnivorous, typically preying on bottom-dwelling organisms and foraging
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mostly at night. Most lutjanids are highly fecund, broadcast spawners. Females release numerous
batches of eggs over an extended spawning period. Fecundity increases with female size. Specific
fecundity estimates are not available for all lutjanids, but a 100 cm female may typically produce 5-7
million eggs per year. Eggs and larvae are pelagic and usually occur in shallow continental shelf waters
(Leis and Carson-Ewart 2000). Larvae typically migrate to the surface at night and away from the
surface during the day.

Red emperor (Lutjanus sebae) are widely distributed throughout the Indo-Pacific, ranging from
eastern Australia to southern Japan and Western Australia, and westward to east Africa and the southern
Red Sea (Allen 1985). Within Australia, red emperor range from Sydney, NSW, around the northern
coast to as far south as Cape Naturaliste (33° 30'S), Western Australia.

No significant genetic differentiation has been observed among populations of red emperor across the
north-west region of Australia based on allozyme studies (Johnson et al. 1993). In contrast, ratios of
oxygen and carbon isotopes in otoliths of adults suggest very limited mixing of populations between
the Pilbara and Kimberley regions (Stephenson et al. 2001). In summary, genetic homogeneity is
probably maintained by the dispersal of pelagic eggs and larvae among regions, but juveniles and
adults undertake limited movements. Limited movement by adults indicates that the current area-based
management strategy for this species is appropriate and that regional populations should be treated as
separate stocks for fishery management purposes.

There may be some movement of red emperor offshore with increasing age. Juveniles (< 20 cm length)
are common in nearshore turbid waters and also occur on coastal or offshore reefs (Kailola ez al. 1993).
Sub-adult fish (> 20 cm) are widely distributed across the continental shelf (Newman pers. obs.). Adults
occur across the shelf to depths of at least 180 m and are associated with coral reef lagoons, reefs,
epibenthic communities, limestone sand flats and gravel patches (Kailola e al. 1993). Adults may be
solitary or form schools. They feed mainly on fish, benthic crustaceans and cephalopods (Allen 1985).

Spawning occurs from October to March in the Kimberley region, with the main spawning period in
October (Newman et al. 2001). Similarly, spawning occurs from September to December in the Pilbara
region (Stephenson and Mant 1999). Newman et al. (2001) estimated a mean age-at-maturity of 8 y for
both males and females, reflecting a mean size at maturity of 46.1 cm TL (total length) for females and
49.1 cm TL for males in the NDSMF. In contrast in the Pilbara region, Stephenson and Mant (1999)
estimated that the mean size-at-maturity for females at 419 mm TL at a mean age of approximately
3.8 y. In addition, the estimated length-at-maturity for red emperor from the Great Barrier Reef was
estimated to be 54.8 cm by McPherson ef al. (1992). The size at maturity in the Pilbara region is similar
to the minimum legal length in WA of 410 mm TL, indicating that the current minimum legal length is
appropriate for this species.

Red emperor, like all lutjanids are gonochoristic. That is, they do not undergo sex change. Sexes remain
separate throughout life. However, there is significant differential growth between sexes, with males
on average reaching a larger size at age than females (Newman and Dunk 2002). Red emperor, attain a
maximum length of at least 100 cm (Allen 1985). Maximum age is estimated to be at least 40 y, although
the oldest age observed in the NDSMF is 34 y (Newman and Dunk 2002). Newman and Dunk (2002)
estimated the instantaneous rate of natural mortality (M) for red emperor to be in the range 0.104-0.122
in the NDSMF. Note the instantaneous rate of natural mortality (M) represents deaths of fish from all
causes except fishing and is often expressed as a rate that indicates the fraction of fish dying in a year;
for example, a natural mortality rate of 0.1 implies that 1-e! of the population (~9.5%) will die in
any given year from causes other than fishing. Similarly, Stephenson and Mant (1999) estimated M,
to be 0.10 in the Pilbara region. These estimates of natural mortality are similar to those estimated for
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L. erythropterus and L. quinquelineatus based on an analysis of catch curves from unfished populations
on the Great Barrier Reef (Newman at al. 1996, Newman et al. 2000b). Note both these species had
similar longevities to that observed in red emperor populations from north-western Australia.

Scarlet sea perch (Lutjanus malabaricus) are distributed throughout the Indo-Pacific region from Fiji
to the Persian Gulf, and from Australia to southern Japan (Allen 1985). Within Australia, they are found
from Shark Bay, WA, around the northern coast to Sydney, NSW. Movement of adult scarlet sea perch
has not been studied, but is likely to be similar to other lutjanid species, which have restricted long-
shore movement. Therefore, the current area-based management strategy for this species is appropriate
and regional populations should be treated as separate stocks for fishery management purposes.

Juveniles are solitary and mainly occur in shallow nearshore waters, often associated with seagrass.
Some juveniles also occur across the shelf. There is considered to be a general offshore movement of
juveniles with increasing age (Kailola ef al. 1993). Adults are found in continental shelf waters to depths
to at least 140m. They are associated with coastal and offshore reefs, shoals, and areas of flat bottom
with occasional benthos or vertical relief. On the north-west shelf of WA, they are often associated
with sponge and gorgonian habitats and are often found schooling with L. erythropterus (red snapper)
(Kailola et al. 1993). Scarlet sea perch feed mainly on fish and benthic crustaceans (Allen 1985).

Scarlet sea perch have an extended spawning period. The timing of spawning varies among regions but
there is a general peak in activity in spring/summer (Allen 1985). Scarlet sea perch are gonochoristic.
That is, they do not undergo sex change. Sexes remain separate throughout life. However, there is
significant differential growth between sexes, with males on average reaching a larger size at age than
females (Newman 2002). Hence, males predominate among the larger individuals in the population,
although the sex ratio does not change with age. The estimated length-atmaturity for scarlet seaperch
from the Great Barrier Reef was estimated to be 57.6 cm by McPherson et al. (1992). The maximum
length observed in the fishery is 802 mm, but they may reach 1000 mm (Allen 1985). Maximum age is
estimated to be > 40 y, although the maximum age observed in the fishery is 31 y. The rate of natural
mortality, M, is estimated to be 0.11 (Newman 2002).

Goldband snapper (Pristipomoides multidens) are distributed throughout the Indo-Pacific region
from Samoa to the Red Sea, and from Australia to southern Japan (Kailola et al. 1993). In Australia,
they occur from Cape Pasley, WA (34°S lat) across the northern coast to Moruya NSW. Within WA,
commercial quantities are taken only from Shark Bay (25°S lat) northwards (Newman et al. 2001,
Newman and Dunk 2003).

Stable isotope ratio analysis of the sagittal otolith carbonate from assemblages of goldband snapper
from waters off northern and western Australia revealed location-specific signatures and indicated
that fish from all sites sampled within Australia were different (Newman et al. 2000c). Therefore the
sampled populations comprise separate stocks for many of the purposes of fisheries management.
Genetic studies have revealed that there is some gene flow among Australian populations of goldband
snapper (Ovenden et al. 2002).

Adults occur in continental shelf waters in depths of 60-245 m, in association with offshore reefs,
shoals, and areas of hard flat bottom with occasional benthos or vertical relief (Newman et al. 2001).
Juveniles have been obtained from uniform sedimentary habitat with no relief. Juveniles and adults
do not co-occur over the same habitat types. No cross-shelf movements are known, although adults
may feed over a range of depths. They feed on the bottom and in the water column, consuming fish,
crustaceans, gastropods, squid and salps (Allen 1985). The adults often form large schools.
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Goldband snapper are gonochoristic (sexes are separate throughout life) and spawn in the NDSMF
from January to April with a peak in March (Newman et al. 2001). They are multiple spawners, within
a multiple male: multiple female spawning system. The length at maturity of goldband snapper was
estimated to be 55.2 cm TL for females and 54.9 cm TL for males, corresponding to a mean age at
maturity, of 8.2 years for females and 8.0 years for males.

Goldband snapper reach a maximum total length of 90 cm, although the maximum length observed in
the NDSMF is 81 cm (Allen 1985, Newman et al. 2001). A maximum age of 30 y has been observed
in the NDSMF (Newman and Dunk 2003). The rate of natural mortality is estimated to be in the range
0.10-0.14 (Newman and Dunk 2003).

3.7.1.2 Lethrinidae

There are 5 genera and 39 species of lethrinids in the Indo-Pacific region (Leis and Carson-Ewart
2000). They are commonly known as emperors. Juveniles of lethrinids typically occur in shallow
inshore habitats such as seagrasses (Kailola et al. 1993). Fish move deeper with increasing age. Larger
lethrinids are strongly habitat dependant, tending to aggregate on small patches of suitable habitat that
can be fished down rapidly (Moran et al. 1993). Lethrinids are carnivorous bottom feeders. Eggs and
larvae are pelagic.

Spangled emperor (Lethrinus nebulosus) are distributed from east Africa and the Red Sea to Samoa
(Randall et al. 1990). In Australia, they are distributed from Rottnest Island, WA, across the northern
coast to northern NSW (Kailola ef al. 1993).

Populations of spangled emperor in WA are genetically similar, probably as a result of the dispersal of
pelagic larvae (Johnson et al. 1993, Moran et al. 1993). However, they function as discrete populations
because of limited movement by adults. Analyses of otolith microchemistry suggest movement of
adults is restricted to a few 100 km and tagged fish have dispersed less than 80 nm over 3 y (Moran
et al. 1993). Hence, the current area-based management strategy for this species is appropriate and
regional populations should be treated as separate stocks for fishery management purposes.

Juveniles may form schools. Adults often form schools over sand or rubble (Randall et al 1990). The
diet includes bivalve and gastropod molluscs, and sand dollars (Kailola ef al. 1993).

Spangled emperor spawn from October to March, with some variation in the timing of spawning among
years and among regions (Moran et al. 1993). Maturity is reached at approximately 38 cm FL (Moran et
al. 1993). This is similar to the legal minimum length in WA of 410 mm TL (= 367 mm FL). Spangled
emperor may be a protogynous hermaphrodite. However, if a sex change occurs, it probably takes place
in young fish prior to reaching an age when they are targeted by the fishery (Moran et al. 1993).

Spangled emperor reach a maximum length at least 86 cm TL and a maximum age of 27 y (Kailola et
al. 1993, Moran et al. 1993). Natural mortality, M, is estimated to be 0.155 (Moran et al. 1993). The
age structure of lightly exploited populations suggests variable rates of annual recruitment of spangled
emperor (Moran et al. 1993).

3.7.1.3 Serranidae (Subfamily Epinephelinae)

In the Indo-Pacific region, there are 11 genera and 110 species of epinepheline serranids (Leis and
Carson-Ewart 2000).

Spotted cod is usually a mix of species, but mainly consists of two small serranid species; the areolate
grouper, Epinephelus areolatus, and the twinspot grouper, E. bilobatus.
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Areolate grouper (Epinephelus areolatus) are widely distributed in the Indian Ocean and Western
Pacific. Its range extends from the Red Sea and Western Indian Ocean south to Natal, South Africa
eastwards throughout south-east Asia to Australia, Papua New Guinea, New Caledonia and Fiji
(Heemstra and Randell 1993). This species is usually found near seagrass beds or on fine sediment
bottom near rocky reefs, dead corals or sponge communities in depths top at least 200 m. The maximum
total length is about 40 cm. There is no published information on the biology of this species.

Twinspot grouper (E. bilobatus) is known only from north-western Australia (Heemstra and Randell
1993). Twinspot grouper are found on coral reefs and rocky substrates to depths of at least 120 m. The
maximum total length is at least 33 cm. There is no published information on the biology of this species.

Duskytail grouper (Epinephelus bleekeri) are an Indo-West Pacific species occurring from the Persian
Gulf to Taiwan, Indonesia and northern Australia (Heemstra and Randell 1993). Duskytail grouper
occur on shallow rocky banks but is not known from well-developed coral reefs. In north-western
Australia juvenile E. bleekeri have been found around rocky nearshore reefs, whereas the adults are
found offshore in depths to at least 120 m (Newman unpublished data). The maximum total length is
about 76 cm. There is no published information on the biology of this species.

Rankin cod (Epinephelus multinotatus) occur in the Indian Ocean, from the Persian Gulf to Madagascar
and to Australia. In Australia, they are found from Shark Bay north to Darwin. The Western Australian
population is considered distinct from other Indian Ocean localities based on colour pattern and scale counts
(Heemstra and Randell 1993). The eggs of Epinephelus spp are pelagic (Leis and Carson-Ewart 2000).

Johnson et al. (1993) found no abrupt genetic differentiation of populations between areas sampled
in the north-west region of Australia but observed a cline across the range of the study. The cline is
consistent with the possibility of limited larval dispersal. Ratios of oxygen and carbon stable isotopes
in the otoliths of adults suggest some limited mixing of populations between the Pilbara and Ningaloo
regions and between eastern and western areas of the Pilbara (Stephenson et al. 2001). Overall, the data
suggest limited larval dispersal and limited adult movement. Hence, the current area-based management
strategy for this species is appropriate and regional populations should be treated as separate stocks for
fishery management purposes.

Juveniles occur on inshore reefs. Adults typically occur in deeper waters to a depth of at least 90 m.
Rankin cod may occur solitary or in small groups. Rankin cod spawn from August to October. Immature
fish are rare in the fishery, but limited data suggest that 50% of females are mature at age 2.2 y and at
391 mm FL.

Rankin cod are protogynous hermaphrodites, i.e. they change sex from female to male. Males predominate
among the larger individuals in the population. Sex change is estimated to have occurred in 50% of females
by 626 mm LCF (Stephenson and Mant 1999). Maximum length is approximately 100 cm (Heemstra and
Randell 1993). Maximum age is estimated to be at least 23 y, although the oldest age observed in the
fishery is 19 y. The rate of natural mortality, M, is estimated to be 0.18 (Stephenson and Mant 1999).

3.7.2 Biology of Significant Non-target Species

3.7.2.1 Triggerfish
Family Balistidae

In the Indo-Pacific region, there are 12 genera and 30 species of triggerfish (Leis and Carson-Ewart
2000). Nine species occur in Western Australia. Most species are associated with coral or rocky reefs.
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They are mainly solitary in habit (Allen 1997). The diet typically includes hard-shelled items such as
molluscs, crabs and echinoderms, but may also include gorgonians, corals, sponges, hydroids and algae.
Triggerfish lay demersal eggs that are guarded by one of the parents (Leis and Carson-Ewart 2000).
They typically have an extended pelagic juvenile phase.

Triggerfish are the main discarded component of the NDSMF catch.

Starry triggerfish (4dbalistes stellaris) is the most commonly discarded species in the fishery and
comprises 1.1% of the total catch by number (Newman et al. 2001). Starry triggerfish have a widespread
distribution throughout the Indo-west Pacific, including waters to the north and south of the NDSMF.
They occur across a wide range of depths and habitat types including coral and rocky reefs and soft
sediments in coastal and shelf waters (Allen 1997, Newman and Williams 2001). They attain a length
of 60 cm (Fishbase 2003).

Smaller quantities of Sufflamen fraenatus and Abalistes sp. are also caught by the NDSMF. Sufflamen
fraenatus is distributed throughout the Indo-west Pacific region, whereas the distribution of Abalistes
sp. is not known.

Abalistes stellaris and Sufflamen fraenatus are also taken as by-catch by the Pilbara Fish Trap Managed
Fishery and the Pilbara Fish Trawl Fishery. In the Pilbara region, triggerfish are common across the
depth range of the trap and trawl fisheries, i.e. 50 to 100 m (Stephenson and Chidlow 2003).

3.7.2.2 Sea Snakes
Family Hydrophiidae

Hydrophiidae, or true sea snakes, are the only family of sea snakes with breeding populations in
Australian waters. There are a total of 54 species of Hydrophiids, 32 of which are found in Australian
waters. Hydrophiids are viviparous (live young) and do not return to land to breed but may migrate to
inshore or estuarine waters to give birth (Ward 2000). Brood sizes are generally < 10 eggs (Heatwole
1999). Fecundity increases with female body size. Little is known about the status of populations of
sea snakes in Australian waters, or about the basic ecology, movement patterns, life history strategies,
reproductive biology and population genetics of most species of sea snakes.

The species of sea snakes caught incidentally by fish traps are not known. However, common species
in the region are known from trawl catches. A total 19 species of sea snakes are recorded as caught by
fish trawling in northern Australian shelf waters (Ward 1996a). Of these, Hydrophis ornatus, H. elegans
and Aipysurus laevis are the most common. A total 14 species of sea snakes are recorded as caught by
prawn trawling in northern Australian shelf waters (Ward 1996b, 2000). Of these, Hydrophis elegans,
H. ornatus, Disteira major, Aipysurus eydousii and Lapemis hardwickii are the most common. In the
2002 Pilbara Fish Trawl Fishery by-catch survey (Stephenson and Chidlow 2003), only Hydrophis
elegans was caught. This species reaches 200 cm in length. In general, sea snakes are most common in
shallow shelf waters (i.e. < 75 m), but the distribution of each species varies with depth.

The likelihood of survival is high for sea snakes that are released after capture. A study in the Gulf
of Carpentaria found that 60% of sea snakes survive capture by prawn trawling (Wassenburg et al.
1994). Stobutzki et al. (2000) reported that in commercial prawn trawl shots of duration >180 min, the
mortality of sea snakes ranged from 20-59%. Sea snakes caught by trawling are usually quite active
when brought on deck, suggesting that they suffer limited harm during capture. The rate of survival
after capture by trapping is expected to be higher than trawling as they are carried up in the traps rather
than dragged in nets and are released back into the water quicker.

*31
ESD Report Series No. 6 — Northern Demersal Scalefish Managed Fishery



4.0 Outline of Reporting Process

4.1 SCOPE

This application is based upon the ESD report for the NDSMF. The ESD report was generated by
assessing “the contribution of the NDSMF to ESD”. This assessment examined the benefits and
the costs of the NDSMF across the major components of ESD (see Table 4). In doing so, it will eventually
provide a report on the performance of the fishery for each of the relevant ecological, economic, social and
governance issues associated with this fishery. Given the timeframes involved, only the criteria required
for the “Guidelines for the Ecologically Sustainable Management of Fisheries”, which cover mainly the
environmental elements of ESD (outlined below in Table 4) were generated for this application.

Table 4 Main National ESD Reporting Framework Components.

Nb: Only those ESD components in bold* are reported in this application.

National ESD Framework — ESD COMPONENTS

Contribution to Ecological Wellbeing

Retained Species*

Non-Retained Species*

General Ecosystem*

Contribution to Human Wellbeing

Indigenous Community Issues

Community Issues

National Social and economic Issues
Ability to Achieve

Governance*

Impact of the environment on the fishery

4.2 OVERVIEW

There were four steps involved in completing the ESD report for the NDSMEF. It was based upon using
the National ESD Reporting Framework, which is outlined in detail in the WA ESD policy paper (Fletcher
2002) and in the “How to Guide” (Fletcher et al. 2002) located on the website (www.fisheries-esd.com):

1. The issues that needed to be addressed for the fishery were determined through an internal workshop
for the fishery, which utilised information generated through the external workshop held for the
Pilbara Trawl Interim Managed Fishery (due to the similar species caught within each and that the
fisheries are adjacent to one another). This process was facilitated by adapting the set of “Generic
ESD Component Trees” into a set of trees specific to the NDSMF.

2. A risk assessment/prioritisation process was completed that objectively determined, which of these
identified issues was of sufficient significance to warrant specific management actions and hence a
report on performance. The justifications for assigning low priority or low risk however were also
recorded.

3. An assessment of the performance for each of the issues of sufficient risk to require specific
management actions was completed using a standard set of report headings where operational
objectives, indicators and performance measures, management responses etc were specified.
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4. An overview assessment of the fishery was completed including an action plan for activities
that will need to be undertaken to enable acceptable levels of performance to continue or, where
necessary, improve the performance of the fishery.

ESD Component Trees »
(issues identified)

- | PLUS Use Data

(R hssossment | mummg | cenepa for other

l BACKGROUND

I | purposes
| Low Risk/Priority | [ > Low Risk/Priority | INFORMATION ’ For example,
| | = Applications
Report on Develop Objectives ESD REPORT to DEH
Justification for Indicators
Risk Rating Only Performance limits }
Report Current
Status

Figure 8 Summary of the ESD reporting framework processes.

4.3 ISSUE IDENTIFICATION (COMPONENT TREES)

The National ESD Reporting Framework has eight major components, which fall into three categories
of the “contributions to ecological wellbeing”, “contributions to human wellbeing” and the “ability to
achieve the objectives” (Table 4). Each of the major components is broken down into more specific

sub-components for which ultimately operational objectives can be developed.

To maximize the consistency of the approach amongst different fisheries, common issues within each
of the components were identified by the SCFA and ESD reference groups within each of the major
component areas and arranged into a series of “generic” component trees (See Fletcher (2002) and the
www.fisheries-esd.com web site for a full description). These generic trees were used as the starting
point for identifying the issues. These trees were subsequently adapted into trees specific to the NDSMF
by expanding (splitting) or contracting (removing/lumping) the number of sub-components as required
(see Figure 9).

| Component |
|
| Sub - Component 1 | | Sub - Component 2 | | Sub - Component 3
| Sub - sub - Component | | Sub - sub - Component |

[ [
Sub - sub - sub || Sub - sub - sub
Component Component

Figure 9 Example of a component tree structure.
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4.4 RISK ASSESSMENT/PRIORITISATION PROCESS

After the components/issues were identified, a process to prioritise each of these needs was completed
using a formal risk assessment process. The risk assessment framework that was applied at the
internal workshop was consistent with the Australian Standard AS/NZS 4360:1999 Risk Management,
concentrating on the risk assessment components. The general Risk Assessment process is well
documented but in summary, it considers the range of potential consequences of an issue/activity and
how likely those consequences are to occur. The combination of the level of consequence and the
likelihood is used to produce an estimated level of risk associated with the particular hazardous event/
issue in question.

Due to the similarities of this fishery with the Western Australian Pilbara Fish Trawl Interim Managed
Fishery (which went through the full risk assessment process with one external workshop), only an
internal workshop was held for this fishery. Consequently, the information collected through the other
fisheries risk assessment process was applied and utilised to generate the application for the NDSMF.

An estimate of the consequence level for each issue was made by the group at this internal workshop.
This level was from 0-5, with 0 being negligible and 5 being catastrophic/irreversible (see Appendix
2 for details of consequence tables). This assessment was based upon the combined judgments of the
participants at the workshop, who collectively had considerable expertise in the areas examined.

The level of consequence was determined at the appropriate scale for the issue. Thus for target species
the consequence of the NDSMF was based at the population not at the individual level. Obviously
catching one fish is always catastrophic for the individual but not always for the population. Similarly,
when assessing possible ecosystem impacts this was done at the level of the whole ecosystem or at
least in terms of the entire extent of the habitat, not at the level of an individual patch or individuals of
non-target species.

The likelihood of a consequence occurring was assigned to one of six levels from remote to likely. In
doing so, again it was considered the likelihood of the “hazardous” event (consequence) actually occurring
based upon collective wisdom, which included an understanding of the scale of impact required.

From these two figures (consequence and likelihood), the overall risk value, which is the mathematical
product of the consequence and likelihood levels (Risk = Consequence x Likelihood), was calculated.
Finally, each issue was assigned a Risk Ranking within one of five categories: High, Moderate,
Acceptable, Low and Negligible based on the risk value (see Table 5).

Table 5 Risk ranking definitions.

RISK Rank Likely Management Response Reporting

Negligible 0 Nil Short Justification Only

Low 1 None Specific Full Justification needed
Moderate 2 Specific Management Needed Full Performance Report
IEilz 3 Eg:(silelale increases to management activities Full Performance Report

4 ﬁél;glg:i additional management activities Full Performance Report
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In general, only the issues of sufficient risk (Moderate, High & Extreme), - those that require specific
management actions need to have a full performance reports completed. Nonetheless, the rationale for
classifying issues as low risk or even negligible were also documented and formed part of the ESD
report. This allows all stakeholders and interested parties to see why issues were accorded these ratings.
This process is summarised in Figure 7 (above).

It is important to note that the Risk Assessment involves the completion of reports that contain the
completed justifications for the scores generated. Thus, the scores determined within the meeting by
themselves are insufficient.

4.5 COMPONENT REPORTS

Only the issues of sufficient risk or priority that require specific management actions have a full
performance report completed (which form section 5 of this application). Nonetheless, the rationale
for classifying issues as low risk/priority were also documented and form part of the report so that
stakeholders can see where all the identified issues have finished.

For each of the lowest level sub-components (assessed as being of sufficient risk/priority to address),
a detailed assessment of performance is generated. The SCFA Working Group in conjunction with the
ESD Reference Group agreed upon a set of 10 standard headings each of which need to be addressed
(Table 6). Added to this list a further heading, “Rationale for Inclusion”, has been added. This
specific heading allows the issues raised within the risk assessment process to be explicitly recorded.
A full description of each of these headings is located in the WA ESD policy (Fletcher 2002), which is
available on the WA Fisheries website.

Table 6 The National ESD reporting framework headings used in this report.
1 Rationale for Inclusion
2 Operational Objective (+ justification)
3 Indicator
4 Performance Measure (+ justification)
5 Data Requirements
6 Data Availability
7 Evaluation
8 Robustness
9 Fisheries Management Response -Current -Future -Actions if Performance limit is exceeded
10 | Comments and Action
11 External Drivers

The completion of these component reports was initiated after the internal workshop for the NDSMF.
Progress towards completing these reports was subsequently made by a variety of Departmental staff.
The draft application was sent to DEH and stakeholders including industry members and industry
groups for review. This final application was generated after the review process.
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4.6 APPLICATION TO MEET EPBCA REQUIREMENTS

The material generated by the ESD reporting process, which is contained with the risk assessment and
performance reports was used to meet the requirements of the Commonwealth Environment Protection
and Biodiversity Conservation Act (1999). This involved submitting an application that addressed
each of the criteria of the Commonwealth guidelines for the assessment of sustainable fisheries. This
information is provided in Appendix 3.
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5.0 Performance Reports

5.1 RETAINED SPECIES COMPONENT TREE FOR THE RETAINED
SPECIES

| Retained Species|

Primary Species| |By-Product Species|
Red emperor | || Cods/Groupers
Lutjanus sebae Serranidae
Golband snapper L || Spangled emperor
Pristipomoides multidens Lethrinus nebulosus

Scarlet perch
Lutjanus malabaricus

—| Other demersal scalefish

A yellow box indicates that the issue was considered a high enough risk to warrant a full performance
report. A blue box indicates that the issue was considered a low risk, with no specific management
required, and only a justification is presented.

5.1.1 Target Species

5.1.1.1 Red Emperor and Goldband Snapper
Rationale for Inclusion:

The two main species targeted by the NDSMF are red emperor (Lutjanus sebae) and goldband snapper
(principally Pristipomoides multidens). Fishers in the NDSMF have the option of either using fish traps or
droplines/handlines. Trap fishing is currently the preferred fishing method and line fishing effort in recent
years has been low and variable. Trap fishing is highly selective in targeting demersal fish such as tropical
snappers (Lutjanidae), and so is capable of having a significant impact on the stocks of these species.

ERA Risk Rating: Impact on breeding stocks (C2 L5 MIODERATE)

Red emperor and goldband snapper (Family Lutjanidae) have in common several life history traits —
protracted longevity, slow growth, low rate of natural mortality, relatively large size and age at maturity
— that make them more vulnerable to overfishing than other shorter-lived demersal fish species. These
two species fetch high market prices and so are consistently targeted by trap and line fishers in the
Kimberley region. In 2002, the median estimates of total spawning biomass of the two indicator species,
red emperor and goldband snapper, in the Kimberley region were 54% and 41% of the estimated virgin
levels, respectively. These levels were both above the recommended target level of 40% of the virgin
spawning biomass and the breeding stock was considered adequate at the current catch levels. Whilst
the estimated lower limit of the 95% confidence interval for the level of spawning stock biomass for
goldband snapper was below the target level of 40% of the virgin spawning biomass, it was above the
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30% limit reference point. The precise relationship between stock size and recruitment is unknown for
each target species but assumed to be similar in form to other longer-lived lutjanid species.

Given the vulnerable nature of each of the target species to over-fishing, it was considered that the
NDSMF could be having a ‘moderate’ impact on the stocks of each long-lived target species but the
likelihood of this occurring was considered to be only an ‘occasional’ outcome given the management
in place. This resulted in a risk rating of MODERATE.

Operational Objective

To maintain the spawning stocks of red emperor and goldband snapper at or above levels that minimises
the risk of recruitment overfishing.

Justification:

An operational objective that maintains the potential for recruitment at historical levels is consistent
with the statutory obligation under section 3 of the FRMA “to conserve, develop and share fish
resources of the State for the benefit of present and future generations.”

Indicators

1) Spawning biomass levels of red emperor and goldband snapper;

2) Annual NDSMF total catch levels of red emperor and goldband snapper; and
3) Annual NDSMF trap catch rates of red emperor and goldband snapper.

Red emperor and goldband snapper are used as indicator species in this fishery because they are the
dominant target species. It is assumed that management measures that protect stocks of these indicator
species will afford similar levels of protection to the other long-lived species that are caught by the
fishery. The validity of this assumption and the general success of management measures are assessed
by monitoring the catch and catch rates for each target species.

Trap catch rates are considered to be a more robust indicator of stock status than line catch rates, as they
are more consistent and trapping is the main fishing method for each species.

Performance Measures

1) Spawning biomass of red emperor and goldband snapper should remain above 40% of the virgin
spawning biomass with a lower limit of 30%.

2) Total annual catches of red emperor and goldband snapper should not increase > 20% above the
average total annual catch of the previous 4 years.

3) Annual trap catch rates of red emperor and goldband snapper should not decrease in two consecutive
years.

Justification:

Evidence from other fisheries on longer-lived finfish species suggests that a limit of 30%, with a target of
40%, of the virgin biomass is appropriate to ensure sustainability of these types of fisheries (Mace 1994,
Mace and Sissenwine 1993, Die and Caddy 1997, Gabriel and Mace 1999). Biomass levels of < 40% tend
to coincide with declining catch rates of long-lived, tropical, demersal fish species. The spawning biomass
of red emperor and goldband snapper in 1980 are each assumed to represent thier virgin levels.

4]
ESD Report Series No. 6 — Northern Demersal Scalefish Managed Fishery



Data Requirement for Indicator Evaluation

Data Required Availability
Catch & effort by trap & line sectors of Monthly or trip summaries of trap & line catch (by species) &
the fishery. effort (days, number of traps). Compiled by licensees & stored

in CAES system. Monthly summaries available since 1985;
trip summaries will be available from January 2005. VMS —
monitors trap fishing location & effort. Operational since 1998.

Catch by recreational fishery Occasional recreational catch surveys. Last survey of Pilbara and
West Kimberley region was conducted 1999-2000. This survey
extended only to Broome. No survey has been undertaken in the
east Kimberley region.

Catch & effort by charter boat fishery Compulsory logbooks. Trip summaries of catch & effort.
Compiled by fishers. Available since 2001.

Age structure data Age structure data for red emperor & goldband snapper,
collected every 4 yr, would improve quality of assessments. Data
not currently being collected.

Summary: The total catch by all fishing sectors (commercial, recreational and charter) in the Kimberley
region are included in the stock assessment for each species. Assessments of red emperor and goldband
snapper include age-structured modelling. In 2001, the total spawning biomass of red emperor was
estimated to be satisfactory (54% of virgin level). The total spawning biomass of goldband snapper
was estimated to be approximately equal to the target limit of 40%. Since the introduction of formal
management arrangements to the fishery in 1998, the catch levels and catch rates of red emperor and
goldband snapper have been stable. This is consistent with biomass estimates that suggest that the
current effort and catch levels are adequate for maintaining the spawning biomass at adequate levels.
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Figure 10 Annual a) catch levels and b) catch rates, of red emperor and goldband snapper in the
NDSMF from 1990-2002.
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Catch: From 1990 to 1997, the annual catch of red emperor in the NDSMF varied between 63 and
235 t (Figure 10). After the introduction of formal management arrangements in 1998, the annual catch
of red emperor in the NDSMF has been relatively stable at approximately 100 t (Figure 10). In 2001,
approximately 99% of the red emperor catch was landed by trap fishing vessels. In 2002, all the red
emperor catch was landed by trap fishing vessels.

From 1990 to 1997, the annual catch of goldband snapper in the NDSMF varied between 9 and 327 t,
peaking in 1996 (Figure 10). After 1998, the goldband snapper catch fluctuated between 189 and 292 t
until 2002. In 2002, a large proportion of the allocated effort was unutilised and hence the overall level
of effort in the fishery was low resulting in a reduced catch of 152 t. In 2001, approximately 84% of
the goldband snapper catch was landed by trap fishing vessels. In 2002, all the goldband snapper catch
was landed by trap fishing vessels.

The NDSMF catches some small red emperors that are below the Western Australian legal minimum
length (410 mm total length) and hence they are discarded. Fish traps catch these undersize individuals.
Selectivity trials have indicated that escape gaps are not suitable for the release of undersize red
emperor. No other target species are discarded in the fishery. Survival rates of released red emperor are
unknown. Given that fishing is generally in waters in excess of 80 metres in depth, it is expected that
these undersized fish have low rates of survivorship. However, undersize red emperors (below the size
at sexual maturity) have a high rate of natural mortality (compared with adult fish) and so discards are
likely to have a minimal impact on the red emperor stock.

Other commercial catches: No other commercial fishery in the Kimberley region catches significant
quantities of the species targeted by the NDSMF. There is limited movement of adults of each of the
target species, and subsequently the distinct assemblages in the Kimberley are separate to those in the
Pilbara region, or the Northern Territory (Stephenson et al. 2001, Newman et al. 2000c). Therefore,
catches by fisheries in other regions do not impact directly on NDSMF catches.

Recreational catch: At present there is little recreational fishing effort directed towards the deeper-
water fish species in the NDSMF, which are the key species targeted by commercial fishers in the
NDSMEF. Most of the recreational fishing effort targeting demersal finfish in the Kimberley region is
thought to be concentrated in the Broome area, which is closed to commercial fishing. A creel survey of
the Pilbara and West Kimberley coast conducted in 1999-2000 included the Broome area. This survey
indicated that the estimated annual catch of red emperor by boat-based recreational fishers across the
extent of the survey area was relatively low at approximately 6 t. Boat and shore-based recreational
fishers do not catch significant quantities of goldband snapper. Therefore, at present, the magnitude of
the recreational fishing effort and the catch taken is small relative to the overall commercial catch.

Fishing effort: The five fish trap vessels that operated in the NDSMF in 2002 reported using between
20 and 40 fish traps per day. No line fishing vessels operated in the NDSMF in 2002. The effort
allocated in 2002 was 160 fishing boat days per licence, or a total of 1,760 standard fishing days. A
standard fishing day is defined as using 20 fish traps or 5 lines per day. The number of standard fishing
days (SFDs) calculated from VMS data was 900 SFDs (all from trap vessels), indicating that 860 SFDs
remained unutilised in the fishery at the end of the 2002-fishing season. Effort recorded via the VMS
system records the number of days spent fishing within the boundaries of the fishery and is converted to
standard fishing days with an adjustment to take into account an allocation of travel days for travelling
across sectors within the NDSMF.

The average fish trap effort (in boat days fished) within the NDSMF has been decreasing since 1992.
Since the introduction of management controls on effort in 1998, trap effort has varied from 890 to
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992 SFDs and a large proportion of the effort allocated to both line and trap vessels in the fishery has
remained voluntarily unutilised in each fishing year.

Catch rates: The trap catch rates of red emperor in the NDSMF exhibited a declining trend from 1995
to 1997 (Figure 10). However, after the introduction of formal management arrangements, red emperor
catch rates were relatively stable from 1998 to 2002, averaging 104.9 kg per standard trap fishing day
(i.e. 20 traps x 5.0 kg/trap/day). Goldband snapper trap catch rates were higher in the period from 1998
- 2002, compared to 1990 - 1997. This increase is assumed to reflect increased targeting of this species
group by trap fishers. In 1998 - 2002, catch rates of goldband snapper fluctuated between 156 and 228
kg per standard trap fishing day.

Stock assessment/Use of performance measures: Using the indicators as described above, red
emperor and goldband snapper were within the acceptable performance limits from 1999 to 2002. Catch
and catch rate indicators were consistent with spawning biomass assessments of each species (Table 7).

The stock assessments of red emperor and goldband snapper includes an estimate of spawning biomass
(Figure 11 and 12). An age and sex structured model was developed that aims to give plausible
trajectories of the red emperor spawning biomass which are consistent with the current information. It
is assumed that the stock is closed, that there is no mixing of larvae and no migration after recruitment
between adjacent fisheries.

The recruits (age 0 fish) to the fishery are determined annually and are considered to be related to the
weight of spawning females in the fishery using a Beverton and Holt stock recruitment relationship. This
operates on the principle that as the spawning stocks decreases, the recruitment will be lowered. A steepness
parameter determines how much the egg production is diminished at low stock sizes. The steepness is
considered to have values of 0.6 (more conservative), 0.7 (base case) and 0.8 (less conservative).

The inputs of the model are the biological data below as well as catch data 1980 to 2001 and effort data
1995 to 2002. The parameters, virgin recruitment (recruits in 1980), catchability, and vulnerability to
the fishing gear of fish age 4, 5, 6, 7, 8, 9 years are estimated so that trajectory of biomass in the fishery
is consistent with growth, catch removals, catch rates, and the snapshots of age structure.

In 2002, the age-structured stock assessment model suggested that the total biomass of red emperor was
approximately 54%. This level of spawning biomass is above the recommended level of 40% of the virgin
spawning biomass and therefore the current breeding stock and catch levels were considered adequate.

1980
1982
1984
1986
1988
1990
1992
1994 -|
1996
1998
2000
2002
2004
2006
2008
2010

Figure 11 Goldband snapper estimated spawning biomass as 