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Important Note

This report and all its components (including images, audio, video, text) is copyright. Apart from fair dealing
for the purposes of private study, reseauntdticism or review as permitted under the Copyright Act 1968, no
part may be reproduced, copied, transmitted in any form or by any means (electronic, mechanical or graphic)
without the prior written permission of O2 Marine.

This report has been preparéat the sole use of tHeeichhardtSaltPty LtdO @= J = A B A)=d7 & s@ecific

KAL= O0@=J=AF | L@= KAL=AJl L@= KH=; A>A; HMJHGK= KH=;
is strictly limited for use by the client, t@tburpose and site and may not be used for any other purposes.

Third parties, excluding regulatory agencies assessing an application in relation to the purpose, may not rely
on this report. O2 Marine waives all liability to any 4héndy loss, damageiability or claim arising out of or
incidental to a thirgparty publishing, using or relying on the facts, content, opinions or subject matter
contained in this report.

02 Marine waives all responsibility for loss or damage where the accuracy anceeffestof information
provided by the Client or other third parties was inaccurate or not up to date and was relied upon, wholly or in
part in reporting.

This report contains maps that include data that are copyright to the Commonwealth of Australigef@éeosc
Australia) 2006, Microsoft Corporation Earthstar Geographics S19), (B@partment of Biodiversity,
Conservation and Attractions (2021), Australian Government Department of Agriculture and Water, the
Environment (2020) and Department of Transpo®21? and Esri, GEBCO, NOAA, National Geographic,
DeLorme, HERE, Geonames.org, and other contributors.

Maps are created in WGS-&seudeMercator (EPSG:3857) coordinate reference system and are not to be
used for navigational purposed®ositional accuracy should be considered as approximate.
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Executive Summary

Leichhardt Salt Pty Ltd (LS) propose to construct and operate the Eramurra Solar Salt Project (ESSP), a solar
salt project to extract up to 4.2 million tonnes per annum (Mtpa) ofgnigle salt (sodium chloride (NacCl))

from seawater, using a series of centration and crystalliser ponds and processing plant, transport corridor,
stockpiling and export from the Cape Preston East Port (the Proposal). The concentration and crystalliser
ponds will be located on Mining Leases.

This report presents theutcomesof a fish and fisheriedesktop reviewthat will be used to inform
environmental impact assessmentAeandthe formulation of related management measures.

State aquatic resources include the ecosystems and their constituent habitats, captured species and listed
speciesThis report focusses on species of satonomic importance, with conservation significant specie
covered in the Eramuri@olarSaltProject Conservation Significant Marine Fauna Deskibpe objectives of

this reportwereto:

Identify the aquatic resourcegsheriesand key fish species relevant to the Proposal; and

Identify relevant biological and ecological information for key speiogesifnportant habitat, nursery
areas, critical stages in lifecycles).

Key species were identified so that the corlecglof information is considered when assessing the nature
and risk of potentially significant impacts. Key species were defined as:

Key Indicator species fanulti-speciesfishery resources;

Additional species of recreational fishing importance; and

Additional species of customary fishing importance.
Theaquatic resourceand theirrespective fisherighat operate within thevicinityof the Proposahave been
identified as:

Northern Demersal Scalefish Resouregbara Fish Trawl (Interim) Managed Fishetipara Line

Fishernyand Pilbara Trap Managed Fishery;

Northern Invertebrates Resource: Onslow Prawn Managed Fishery

North Coast &b ResourcePilbara Crab Managed Fishery;

Statewide Large Pelagic Scalefish Resource: Mackerel Managed Fishery

Statewide Hand Collection Resour@éestern Australian Sea Cucumber Fishery

Statewide MarinAquarium Fish and Hermit Crab Resourzrmit Crab FishegndMarine Aquarium
Fish Managed Fishery

Pearl Oystenctadamaximg Resource?earl Oyster Wildstock Fishergd

Statewide Specimen Shell ResouiSpecimen Shell Managed Fishery.

Within each fishery indicator specie® aelectedto undertakeassessments of the fisheries stocks &nd
determine thestatus of the resourcdndicator species are selected basmedtheir inherent vulnerability
management importance anoverall risk to sustainabilityrheindicator species have been identified as:

Bluespottedemperor [ethrinus punctulat)s
Red empero(Lutjanus sebae)
Rankincod (Epinephelus multinotatys

LEICHHARDT SALT PT
FISH AND FISHERIES RE
iii R21027



@7

PVEONMENT
Narrowbarred Spanish mackerécomberomorus commergpn
GreymackereScomberomorus semifasciatus
Western king prawfiPenaeus latisulcatjs
Brown tiger prawifPenaeus esculent)is
Silverlipped pearl oysterRinctadamaxima);
Blue swimmer craPortunus armatys
Australian land hermit cral6enobitavariabilig;
Sandfish(sea cucumberHolothuria scabraand

Redfish(sea cucumber)Xctinopyga echinitgs
Aquatic Resources

State aquatic resources are definddr each marinebioregion (i.e., a region defined by common
oceanographic characteristic¥he aquatic resources in thevicinity of the Proposal anatilised by many
different stakeholderwithin the commercial, recreational, and customary fisheries sectors.

A summary of thequaticresourceare

The Northern Demersal Scalefish Resource has three fisheri€$; thdF, PTMF aRdF thaibccur
within the vicinity of the proposal, with a total estimated value o281@illion. These are monitored
through the indicator species bluespotted emperod emperor and Rankincod, which are taken
both recreationally and commercially.

The Statewide Large Pelagic Scalefish Resadsiratso ofhigh commercial and recreational value
within the vicinity of the Proposalrhe key species for this fishery is3panish mackerel, which has
an estimated value of $23millionlocally (various other finfish are also targeted).

The OPMF overlaps with the Proposal area and takes a variety of invertebrate species.

The PCMFisherytargets blue swimmer crabs in theiwity of the Project area, both commercially
and recreationallyThis fishery is considered to be relatively small.

Fisheries such as the WASCF, MAFBNHPearl Oyster Wild stock Fishand theHCF are thought
to be minor in the area, however Customfishing may occur, particularly f&ilverlipped pearl
oyster.

Although fisheries within the Northern Demersal Scalefish Resource operate offshore of the Proposal, there is
some spatial overlap between the Proposal inshore Development Envelopan@Hhportant nursey
grounds for several fish species targeted by commercial and recreational fishegiésorthern Demersal
Scalefish Resource also has a fishery operating in the Kimberley region that is reliant on the Pilbara regions
bluespotted emperor population.

Indicator andKey speies

Of the indicator specigsbluespotted emperor, red emperor, Spanishckerel,and prawns have been
identified as the key sociconomically important species which are at the highest risk of paténtpact

from the ProposalThese highkvalue species have important habitats that may be directly impacted by the
Proposal, most notably seagrass bedagcroalgal and subtidddabitats and mangrove aredche key habitats

for these species are detailedide:

Bluespotted emperor: juveniles inhabit shallow macroalgal beds and may be vulnerable to their loss;
LEICHHARDT SALT PT®
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Blue swimmer crabs: juveniles rely on high shoot density seagrass beds;
Grey mackerel larvae: require inshore lower salinity areas; and
Tiger prawngjuveniles inhabit shallow areas immediately adjacent to mangroves.

KeyEnvironmentalConsiderations

This report highligts thefollowing keyenvironmental considerations feubsequent impact assessment and
management planning.

The ecological integrity ahangrovedominated intertidal environments vital for the sustainment
ecosystem health anservices (i.efisheries and associated fish species)

Shallowmacroalgal andsubtidal environments are an important habitér juvenile bluespotted
emperor, tigeprawnsand also provide a significant food soufoesea cucumbers

The discharge of brine has the potential to impact various juvenile and adult species. The tolerances
and lkely exposure to brine should be considered in the impact assessment.

Various juvenile and larval stages are present in the nearshore environmettudthde entrained
via seawatemntake

The timing of sesitive ecological windows for key species shanfidrm the constructiondredging
schedule.
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Acronyms and Abbreviations

Acronyms and Abbreviations

Description

AFMA Australian Fisheries Management Authority

ARMA Aquatic Resource Management Act 2016

BC Act Biodiversity Conservation Act 2016

BCH Benthic Communities and Habitat

CAMBA ChinaAustralia Migratory Bird Agreement

CITES Convention on International Trade in Endangered Species
CL Carapace length

Cth Commonwealth

CWwW Carapace width

DCCEEW Department of Climate Change, Energy, the Environment and Water
DBCA Department of Biodiversity, Conservation and Attractions
DEs Development Envelopes

DoE Department of Environment

DPIRD Department of Primary Industry and Regiddavelopment
DWER Department of Water and Environmental Regulation
EBFM Ecosystem Based Fisheries Management

EIA Environmental Impact Assessment

EP Act Environmental Protection Act 1986

EPA Environmental Protection Authority

EPBC Act Environment Protection and Biodiversity Conservation Act 1999
ESD Environmental Scoping Document

FL Fork Length

FRM Act Fish Resources ManagementL88y

ha Hectare

HCF Hermit Crab Fishery

IMCRA Interim Marine and Coastal Regionalisation

IMMA Important Marine Mammal Area

IMS Invasive Marine Species

Vi
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Acronyms and Abbreviations

Description

ITQs Individual Transferable Quotas

JAMBA JapanAustralia Migratory Bird Agreement
KEFs Key Ecological Features

Km Kilometre

LAT Lowest Astronomical Tide

m metre

MAC Management Advisory Committee

MAFMF Marine Aquarium Fish Managed Fishery

mm Millimetres

MMF Mackerel Managed Fishery

MNES Matters of National Environmental Significance
MSC Marine Stewardship Council

NDSMF Northern Demersal Scalefish Managed Fishery
nm Nautical mile

NWA North-west Australia

NT Northern Territory

OPMF Onslow Prawn Managed Fishery

PCMF Pilbara Crab Managed Fishery

PDSF Pilbara Demersal Scalefish Fisheries
PFTIMF Pilbara Fish Trawl (Interim) Managed Fishery
PIN Pilbara Nearshore

PLF Pilbara Line Fishery

PON Pilbara offshore

PTMF Pilbara Trap Managed Fishery

SA South Australia

SSMF Specimen Shell Managé&ishery

t tonne

TAC Total Allowable Commercial Catch

TFC Targeted fisheries closure

TL Total length

vii
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Acronyms and Abbreviations

Description

WA Western Australia

WAFIC Western Australian Fishing Industry Council
WASCF Western Australian Sea Cucumber Fishery
WCDSCMF West Coast Deefea Crustacean Managed Fishery

viii
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1. Introduction

Leichhardt Salt Pty Ltd (Leichharidt)seeking to develop the Eramurra Solar Salt Project (ESSP), a solar salt
projecteast of Cape Preston, approximately 55 km westhwest of Karratha in the Pilbara region of WA
(Figure1). The Proposal will be implemented (with necessary connecting infrastructure) within three
Development Envelopes shownkigure2. The Proposal will utilise seawater and natural solar evaporation
processes to produce a concentrated salt product. An average production 5a2&ldlion tonnes per annum
(Mtpa) is being targeted with up t@ &t of salt depsited in a low rainfall year. The following infrastructure
will be developed:

1 Seawater intake, pump station and pipeline

1 Concentration ponds totalling approximately 10,060 hectares (ha) (6,930 ha West ponds and 2,110 ha
East ponds)

Crystallisers, totalloppapproximately 1,840 ha

Drainage channels and bunds

Process plant and product dewatering facilities

Water supply (desalination plant)

Bitterns disposal pipeline and outfall

Power supply and power lines

Pumps, pipelines, roads, and support buildings iniclgdffices and communications facilities
Workshops and laydown areas

Landfill, and

Other associated infrastructure.

=4 =4 -4 4 -—a A -—a -8 -2

=

Tablel Short Summary of the Proposal

Project Title Eramurra Solar Salt Project

Proponent Name Leichhardt Salt Pty Ltd

Short Description Leichhardt Salt Pty Ltd (Leichhardt) is seeking to develop a solar salt project in the Cape Pres
area, approximately 55 kilometres (km) wemith-west of Karratha in Western Australia (WA)
Proposal). The Proposal will utilise seawater and evaporation to produce a concentrated salt |
for export.

The Proposal includes the development of a series of concentration ponds, crystallisers and prc
plant. Supporting infrastructure includebitterns outfall, drainage channels, product dewater
facilities, desalination plant, pumps, pipelines, power supply, access roads, administration bu
workshops, laydown areas, landfill facility, communications facilities and other asso
infrastructure. The Proposal also includes dredging at the Cape Preston East Port and both offs
onshore disposal of dredge spoil material.

The export of salt is proposed to be via a trestle jetty. The jetty and associated stockpiles will batltieated
Cape Preston East Port approved by Ministerial Statement (MS) 949. Dredging will be undertaken as part of
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this Proposal to remove high points at the Cape Preston East Port. Dredged material will either be disposed of
at an offshore disposal locatipor onshore within the Ponds and Infrastructure Development Envelope. The
Cape Preston East Port jetty and associated stockpiles are excluded from the ESSP. The ESSP will produce :
salt concentrate according to the following processes:

1 Seawater will beygmped into the first concentration pond and commence progressive concentration
by solar evaporation as it flows through successive concentration ponds
I Saltis deposited onto a pfermed base of salt in the crystallisers
1 Salt will be removed from the draih crystallisers by mechanical harvesters and stockpiled adjacent
to the processing facilities
1 Salt concentrate will be trucked to the trestle jetty approved by MS 949 for export, and
1 A maximum 0b.9GLof bitterns(at 410ppt salinity) will be generatedany given year and up to 0.65
GL (at 410ppt salinity) in a peak summer month. The bitterns will be diluted 1:1 mass ratio with local
seawater prior to discharge via ocean outfall diffuser within the Marine Development Envelope.

The Proposal may be developed in its entirety, or theddasentration ponds may be developed at a later
stage.

02 Marinavasengaged by the proponent to undertake marine environmental investigations to help identify
environmental risks of the ESSP, bith baseline conditions, help facilitate the environmental approvals
process, and guide appropriate monitoring and management to minimise potential impacts to the marine
environment during construction and operations.

Table2 outlines the extent of the physical and operational elements of the ESSP.

Table2 Location and proposed extent of physical and operational elements

Element Location Proposed Extent

Physical Elements

Pondand Infrastructur®evelopment Envelopa

Concentration ponds and crystallisers. Process plan
desalination plant, administration, water supply, Figure2
intake, associated works (access roads, laydown, wi

supply and other services).

Disturbance of no morian 12201ha withinthe 20,160 ha
Ponds Development Envelope.

Marine Development Envelop&eawater intake and
pipeline, dredge channel, bitterns pipeline, outfall Figure2
diffuser and mixig zone.

Disturbance of no more than 53 ha within the 703 ha Me
Development Envelope.

Dredge Spoil Disposal Development Envelbpe . Disturbance of no more than 100 ha within the 285 ha
. . . Figure2 S
Disposal location for dredge spoil Dredge Spoil Disposal Development Envelope.

Operational Elements

Discharge of up t6.9Gigalitres per annum (GL pa) of
Bitterns discharge Figure2 bitterns within a dedicated offshore mixing zone within tt
Marine Development Envelope

Dredge Volume Figure2 Approximately 400,000°m
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1.1. Objectives

Thisreport presents the outcomes of a fish and fisheries desktop study that will be used tahefsh and
FsheiesImpact Assessmen{O2 Marine2023) and development of management measures which will be
openfor stakeholder engagemerntthe objectives of this repostereto:

Identify theaquatic resource fisheriesand key fish species relevant to the Proposal; and

Identify relevant biological and ecological information for key species (i.e., important habitat, nursery
areas, critical stages in lifecycles).

Key species were identified so that tioerect level of antion is paid to those at greatest potential risk from
the Proposal during impact assessment and management planning. The key sypeeiédentifiedas:

Indicator speciesf aquaticresourcesand

Species of commercial, recreational and/or customaryoirtgnce.
In doing so, this report addressed B&Ins 69and 70outline by Preston Consulting (2022algle 3). This
report addressed theommercially andecreationaly important fish species noted in item 69, other marine
species are discussed in the Conservation Significant Marine Fauna Desktop Study (QR2lg)isawfish
are discussedeparately irthe Eramurra Sawfish Risk Assessment Works{@p Marin@023.

Table3 ESD items and requirements (Preston Consulting 2022)

ESD Items  Requirements ‘

69 '"<=FLA>Q 9FQ KA?FA>A; 9FL E9JAF= >9MF9 09K
commercial and recreational fishers) likely to be found in the area of influence of the Pre
including commercially important species and migrgtepecies;

70 Identify any known critical periods for key environmental/life cycle events for marine fauna

1.2. Scope
The scope of this report covers the following:

Identification ofaquatic resources fisheriesand habitats (inludingmacroalgae habitat) relevant to
the Proposal

Identify fisheries and species are greatest risk ftbm Proposatlto inform the Fisheries Impact
Assessment;

Preparation of a preliminary report of background data which will inform targstddholder
engagemertand

Liaison withVestern Australian Fishing Industry Cou¢AF1E; Department of Primary Industry and
Regional DevelopmenDPIRD fish scientists and Recfishwest to gather background data and
stakeholder information (includindgntough FishCube)
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1.3. Approach

Relevant legislatioand ley featureof the existing environmemsurrounding the Proposare summarised
herein In particulara description obenthic communities and habitavailable in the areprovides context
for an outine offinfish and invertebrate populations known to inhabit #rea

The EPA's objective for the factor Marine Faurifiodgrotect marine fauna so that biological diversity and
ecological integrity are maintaineEPA 2016)n the context of this obgtive: Ecological integrity is the
composition, structure, function and processes of ecosystems, and the natural variation of these elements.

This report focusses on commercially and recreationally importansgisbieswhichare of social, cultural
and/or economic significance to Western Australjaredevant to the ProposaConservation significant
species covered in the Eramurra Solar Salt Project Conservation Significant Marine Faund @i &kioime
2023b).

State aquatic resourcedisheries andndicator fish species that are of relevance to the Proposal were
identified through spatial analgis and desktop revievef existing datasets and reporf§able 4). Aquatic
resourcesnclude the ecosystems and their constituent habitats, captured species and listed sypecies/e

been defined for each marine bioregion (i.e., a region defined by common oceanographic charagcteristics
(Newman et al. 202). Far each aquatic resourdbat overlaps with the Propos#the relevance ofhe various
fisherieswas determinedusingexisting datasets and repori@nd for each of thesksheriesthe species of

value werddentified Keysources oinformation are presentetelowin Table4.

The information presented in this repoegarding recreational and customary fishivas not been verified
by stakeholdeengagement, and as such should be treated as preliminargture.
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Table4 Key informationinputs usedn thisreport
Category Sub-category Keylnputs
Fisheries Commercial Fish cubelata(DPRID 2021)
Stakeholder engageme(bPIRD, WAFIC)
2020/21 State of the Fisheries Report
Tourism/Charter Recfishvest
Recreational 2020/21 State of the Fisheries Report
Customary 2020/21 State of the Fisheries Report
Fish species Commercial Peerreviewed journal articles
2020/21 State of the Fisheries Report
Tourism/Charter Status of Australian Fish Stock Reports 2020
Recreational Boatbased recreational fishing in Weste
Australia 2020/21
Statewide survey of bodtased recreationa
fishing in WA 2017/18
Peerreviewed journaarticles
Fish habitat Subtidal BCH Report (O2 Maria@2c)
Peerreviewed journal articles
2020/21 State of the Fisheries Report
Stakeholder engagemefDPIRD, WARFIC
Intertidal BCH Report (02 Mari2e23d)
Peerreviewed journal articles
2020/21 State of the Fisheries Report
Stakeholder engagement (DPIRD, WAFIC)
BCH Report (02 Marine 262
7
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2. Relevant Legislation
Key legislation governing the protectiorfish and fisheriem WA are:

WAEnvironmental Protection Act 1@8B Act) (WA);
WAFish Resources Management Act (EFRMI Act)
WAPearling Act 19%nd

Aquatic Resources Management Act ZRBIA) (WA)

2.1. EP Ac{WA)

Governed by the EP Act, the EPA uses environmental principles, factors and associated objectives as the basis
>GJ 9KK=KKAF? 0O0@=L@=J 9 HJGHGK9DAK AEH9:L GF L @=
objectives theefore underpin the EIA process.

2. @= #. i LAK G: B=; LAN= AK LG HJGL=;L 5 AK =FNAJGF
principle of the conservation of biological diversity and ecological integrity is directly relevant to margne fau
Marine Fauna are defined ésimals that live in the ocean or rely on the ocean for all or part of thel lives

O# . rPpXéy 2@= #. AK G:B=; LAN= >GJ +9JAF= $9MFO
ecological integrity are maiL 9 A F = <aARIA, heAHP&dVES special attention to species that are iconic or

of social, cultural, economic or ecosystem value. Animals such as sponges and corals that are attached to the
seabed are typically considered under the environmentéabfad Benthic Communities and Habitats.

2.2. FRM Act (WA)

The FRM Act (WA) is the principal act that regulates the managetitisation,and conservation of fish (i.e.,

all aquatic organisms except reptiles, birds, mammals, amphibians) and their habitat in WA. This includes the
management of biosecurity risks from the introduction and/or spread of invasive marine species (IMS). The
Act isadministered by the Department of Primary Industries and Regional Development (DPIRD). The
department provides advice to the EPA &XCCEE\GH the potential for proposed actions to have significant
impact on fish or fish habitat in WA. Projects likelyaie la significant impact on fish or fish habitat in WA
State waters must be assessed by the EPA; ab€B¥EEW Commonwealth waters (between three and 200
nautical miles off the WA coast). Published guidance is currently available for seismic agtikifdens for
guidance on drilling activities, dredging programs, and oil spill impacts and monitoring yet to be published.

2.3. PearlingAct (WA)

The Pearling Act (Wik)the legislation fomanagementof the silverlipped pearloyster(Pinctada maximga
commercial fishing industry.

2.4. ARMA (WA)

The ARMA is expectiedreplace the FRM Act (WA) and the Pearling Act (WA) dNdwerhber 2023 and will
become the primary legislation used to manage WA fisheries and aquatic resdhec@RMA will replace the

LEICHHARDT SALT PT®
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FRM Act and the Pearling Act (WA) to become the primary legislation for managing fishing, aquaculture,
pearling, andaquatic resources The ARMA will be based aquatic resources rather than focusing on

fisheries or fishing activities. The core objectsoftit®e J = L G =FKMJ= =; GDGfuatc9 D KN
resource® F< 91 M9LA; =; GKQKL=EK >G1J H J = Kaguhtic resBurces are ML MJ -
manageddeveloped, and usedith consideration given tthe economic, social, and other benefits they may
provide. The Act will legally recognise fishing access rights for each sector, while also giving priority resource
use to public benefit (e.g., for reseaprposes to ensure ongoing sustainability for the resource) and
customary fishing. The ARMA will increase access rights for both commercial and recreational fishers. The
Pinctada maximaearl oyster resource will be the first resource to implement thedogw
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3. ExistingEnvironment

3.1. Overview

The Proposal is situated on the Pilbara coastline and is loe&ted#m wessouth-west of Karrathavithin the
North-west Bioregion. Marine elements of the Proposal and DEs are located on the coast and within the
relatively flat and shallow waters of the Pilbara (Inshore) WA (PIN) IMCRgcateesegion (IMCRA 1998),
within the broader Nortlwest Marine Region (DSEWPaC 2Bbbjtats of théProposalarea are widespread

and typical of the broader regigfMCRA 1998).

The Pilbara coastline is characterised by mangrove communities, supratidal flats behind the mangroves,
intertidal creeks and mudflats and sandy flat habitats (IMCRA 1998). Climatic conditions and oceanographic
features influence marine faunas ranges, ag@sena) and interannual distribution. Additionally nearshore

and coastal environments provide habitat for a range of fauna species and may be utilisexiyeéaor
seasonally, depending on the species

In WAaquaticresourcesand fisheries are groupeato their respective bioregions under an Ecosystem Based
Fisheries Management (EBFM) approach. The Proposal is located within the North Coast Bioregion, which
=PL=F<K >JGE ppfEfPA# O=9KL G> #PEGML @ 6&diiybdih 5 =KL
the Pilbara and Kimberley regioffhere are several diverse resources within the North Coast Bioregion that
support a variety of different commercial, recreational, and customary fisheries within the region. The major
commercial fisheries witn the bioregion target tropical finfish species, with higlue emperors, snappers

and cod caught by the Pilbara trap, line and trawl fisheries and the Norther Demersal Scalefish Fishery (trap
and line). The typical catch is up to 3,608,000 t annudy, making these fisheries the most valuable finfish
sector in the State, with an estimated annual value of more than $20 million (Newman et al. 2021a).
Invertebrate and Pearl Oyster fisheries make up a smaller proportion of the commercial fishemges in th
bioregion. The prawn fisheries within the bioregion are relatively small compared to other parts of WA, and
Pearl Oyster fisheri@sesignificant within this bioregion.

3.2. Climate andoceanography

The Pilbara is characterised as an arid region, with pronounced wet (November to April) and dry (May to
October)seasons andxperiences an average annual rainfall of only 315 mm (which is dominated by wet
season tropical storms). Maximum daily temperatuaenearby Mardie reach a monthly average of 37.9°C in
January, falling to 28.3°C in July (@&ocean 2021yinds range from easterly to sowghsterly in the dry

season to west and soutliesterly in the wet season, when the area is also exposedrearttepical storms

and cyclones (with an average ofyktlone landfalevery 2 years). Sea temperature varies from 18°C in the
cooler months to a maximum of 31.5°C during the wet season, and inshore salinities may reach levels around
37 ppt (CALM 200Bxean temperatures are also strongly influenced by El Nifio and La Nifia events.

Wave energy in the area is typically relatively low, except during cyclones, with typical directions of west to
southwest from May to July, and east to neetlst between Septeberand February (ORletocean 2021).
Various currents operate in the vicinity of the study area and are typically dominated by tides on the inner

LEICHHARDT SALT PT®
10 FISH AND FISHERIES RE
R21027



@7

ENV}RQNMENT
shelf. At thd’roposalsite, tides are semidiurnal with a mean spring tidal range of approximately 3 m, and a
maximum range of 4.5 (MCRA 1998).

3.2.1. Themarine heatwave

During theAustralsummerof 201011, the WA coastline experienced a Marine Heat Vawaprising an
extending periof elevated sea temperatureshich peaked a8°C above the longerm mean (Peae and

Feng 2013). This extended period of elevadedperaturehad abrupt and longastingAEH9 ; LK GF
marine ecosystem and fisheries recruitment. Following the Marine Heat &aweercial fisheries in the
affected areas experiencegvere declinedue todisruptedrecruitmentin target species. During this time

blueswimmercrak A J=; JMALE=FL J=9; @=ak20X). Sihce thé&Natine BI&OWaRe= N = D

the affected fisheriestockshave been slowly recoveringith Marine ColeSpells helpingo encourage higher
levels of recruitmentparticularly during th01316 and subsequent El Nifio event

3.3. Physicalenvironment

The Pilbara region comprises a very broad and shallow continentl wheh ranges from around 100 km
wide in the west to 300 km wide in the east. Accordidgmes et al. (2004hallower (continental shelf)
deposits comprise mixed sediments, including both modern terrigenous (river derived) and carbonate
(biogenic) naterials. Marine sediments are mobilised and deposited through the action of wave and tides,
whereas terrigenous sediments are delivered to the coast episodically through flood plains and river deltas
the largest river within Regnard Bay being the MuaitRiver to theast of the proposed site.

Between NorthVest Cape and the Dampier Archipelago, numerous small bedrock islands lie in shallow water
and introduce heterogeneity in the ambient hydrodynamic conditiond€@8@cean 202lalong the coastline,

which in turn promotes heterogeneity in marine habitats. The Pilbara continental shelf is strongly influenced
by the presence of limestone features that have been deposited during lower stagetewélkaad remain

on the modern seabed as partially burigdef veneer) or completely exposed rocky sgsfems l(eBrec et

al. 2022 Theseoften-complex features vary greatly in morphology, state of weathering and bathymetric
profile. L&rec et al. (2022) identified that the seabed in the vicinity of the Ridgtends to the 20 m isobath
features a series of submerged ancient strandplains.

3.4. Intertidal benthic communityand habitat

The intertidal zone typically extends ~5 km north to south within each local assessment unit (LAU) of the
Proposal aredt encompasses foreshore mudflats of the lowest astronomical tidal level (LAT) to the intertidal
habitats of highest astronomical tidal level (HAEjtain species of mobile marine fauna are known to move
between these habitats angearshorecoastal wates. Shorelines are comprised lmfth rocky and sandy
shores(0O2 Marin023d). An assessment of intertidal BCH at the (Fitgure3; O2 Marie 2023d) was mapped

with the following habitat classes

Mudflat
Mudflat (inclusive of agal mat);
Mangroves
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Beach/Sand/Sand shoal

Samphire shrubland

Tidal creek

Intertidal rock patform.
Mudflat communities constitute the greatest Btype by area followed by samphire shrubland, mangroves
and algal mats, whilst sandy beach and rocky shore comprises the lowest BCH type by extent (O2 Marine
2023d). Across the study area decreasirends in the relative abundance of algal mat and mudflats are
evident north to south, corresponding with increasing armdamangrove and samphire/samphire mudflats
Foreshore mudflatand tidal creeks and mangrove communities were identified only inalcasas.

The intertidal mud and sand flat burrowing invertebrate fauna is abundant and spiebiesvhich is
extremely important as a food source for migratory birds. The benthic fauna is typical cistiaé ltabitats
of the Northern Australian regiovith a number of endemic coastal species being well represented.

3.4.1. Mangroves

Six species of mangrove occur in the region and mangroves are generally considered to be in pristine
condition. Mangroves are known to cater for many ecosystem services thaeipebviding substantial
nurseries for juvenile fish, including sawfish, and foraging groundgesedalhabitat for turtles and other
marine species. For thisason mangrove areas are afforded a high conservation value and the EPA (2001)
recommendsthat the impacts of development on mangrove habitat amdthe ecological function of the
mangroves should be reduced to the minimum practicable level.

TheProposals situded within the EPA designated regionally significant mangrove management Area 9: Cape
Preston Area. Guideline 3 as indicated irGhi&lance Statement for Protection of Tropical Arid Zone Mangroves
Along the Pilbara Coastli(iEePA 20013 appropriatefor the Project Area as the mangrove areas are inside the
designated industrial angdort areas.

The mangroveommunities in thisrea are ofsignificantecological and economic importance, supporting a
largenumber of organisms such as snails, crabs, shrioysers, barnacles, fish and biraisd are highly
productive nursery areder many specieincluding fishsawfishjmarine turtles and crustaceanr®$EWPaC
2012,DBCA020)An assemblage of fishes and invertebrates utilise the food resources of nferegajsove
environmentspn a temporary basis. There are also some fish and invertebrate taxa whose adult populations
9J= J=KLJA; L=< LG E9F?JGN= @9: AL9LK/N J=>=JJ=< LG
role in supporting coastal faowebs and nutrient cycles in the coastal zone and they are often an efficient sink
for nitrogen,phosphorusand silicon(O2 Marin@023d).

Mangroves occurring within the study avesretypically associated with tidal creeks, distribution patterns for
mangroves are consistent with mapped extentsdafl creeks Mangrove assemblag@sparticular the closed

canopy functional group, represent the most productive, structurally complexeamalgically diverse BCH

within the study area. They are deemed the most ecoldggghificant BCH across the study area. Mangrove
communities were typically healthy with no signs of stress or anthropogenetic impacts (O2MBdnh&ix

species ofmangroves are known to occur within the Pilbara region (EPA 2001). Of these, three species
representingwo families were identified during surveys undertaken by O2 Marine:
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White mangrove&yicenniamaring);
Smoothfruited yellow mangrovecériopsaustrals); and
Red mangroveRhizophorastylosa.

3.4.2. Mudflat/Tidal Creeks

The intertidal BCH study conducted by O2 Madaatified mudflatsas the dominant intertidal habitatiass

present in the study are@?2 Marine 2@2l). The most continuous and extensiraudflat areas within the

study areawere locatedseaward of mangrove or beach/foredunes, extending out towards the intertidal
macroalgae/seagrass/rock platform communities. Mudflats across the study area ranged fronmthkgp

tide mark, landward to the spring high tide mark. Mudflats were typically located immediately adjacent (both
seaward and landward) of mangal communities and genénaltyl 2 =J J =KLJA9D 4=2=L9LA
limit. Mudflatsoils,on the landwad side of the mangal were found to contain less sand and have more clay
properties, shells and organic debris were commonly interspersed on the surface. These areas (particularly
towards the Terrestrial Vegetation edge) have longer atmospheric exposiggspavith inundation only
occurring at spring high tides. Whilst these areas may not have the highest primary productivity, they are
known to support a wide array of secondary productivity and have been identified as important foraging areas
for migratoy birds (Phoenix 2022).

Tidal creeksare considered critical feeding and reproduction habitats for marine species such as fish,
crustaceans, turtles, rays, and sawfish (DBCA 2020)créelkdform the base environment fonangrove
communities and all ta associated fauna that utilise this vegetated habitat (inséatds etc). In each
location wherdidal creekswere observednudflatsand mangrovecommunities were also adjacently located

(02 Marin023d).

3.4.3. Algal Mats

Within the study area surveyed by O2 Marine, rmlg@were observed to typically occur adjacensémphire
shrublands and be centralised betweemudflat areas on both the seaward and landward side.
mudflatd samphire mudflats occurrenh the seaward edge amdudflat/salt flats on the landward edge. Algal
mat microscopic examinatioidentified six taxa recorded across the study area, dominated by filamentous
cyanobacteriaLyngbyasp. thenCokofasciculuschthonoplastesnd Schizothrispp. Algal mats surveyed for
this project are considered representative dfestalgal mat habitats within the Pilbara region, including the
Mardie coastline (O2 Marine 2020), Exmouth Gulf (Biota 2005) and south of Onslow (PaliR$512®10D).
Algal mats are known to play an important role in nutrient and carbon cycling, hotheieoveall
significance onhe surrounding intertidal BCH is not well documented (02 Ma60ged).
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3.5. Subtidalbenthic community and habitat

A subtidal BCH assessment conaetdy O2 Marine2Q23c) identifiedeightbenthic habitat classes within the
subtidal zone of th€roposakreasurveyedKigured). The following benthic habitat classes were identified

Coarse sand

Coral reef (subtidal)

Filter feeder (mixed habitat)

Macroalgae (subtidal)

Mudflat

Sand shoal

Seagrass/macroalgaend

Silt
Three associated substrate types were also identified:

Coarse Sand

Rubble9 F< | 4=?=laldL=<A 9J=9K

RockReef
The PIN messcale region has a high diversity ofanna from intertidal mudflats and sandflats associated
with fringingmangals in bays and lagoons (IMCRA 1998). The waters are highly turbid, especially during periods
of spring tides, and associated wétlarge tidal range up toré (IMCRA 1998). Fringing coral reefs exist around
some of theslands(IMCRA998). The sekbr is gently sloping, and the 10 m bathymetric contour is generally
between 1 and 2 nautical miles offshore (IMCRA 1998). Along the mainland, barrier islands and associated
lagoons, embayments and deltas predominate, and the coast is either open gipatécted by chains and
clusters of small, nearshore, shelly limestone islands (IMCRA 1998).

The subtidal nearshore zone extends from the intertidal foreshore mudflats of the Cape Preston East coast to
approximately the 20 m isobath and includes sevemall coastal islands (O2 Mari2@23c). The Proposal

area surveyed identifiedreas predominately consisting obarse sandaind subtidal macroalgae, subtidal

coral reef, mixed filter feeders, seagrass and silt habitat types were also identified (02 Mzgin8il202
typically does not contain any vegetation (02 MazBZc).

3.5.1. Corals

Subtidal coral reef surveyed by O2 Mavias present within the BCH survey area (02 Marir3e)202ral
plays an important rolén adding complexity to benthic communities and habitats. Coral reefs are often
important recreational fishing areas. Inshore coral reefs termhtioour feweigeneraof coral compared to
more speciose offshore reefs (Gilmour et al. 2006; Richards and Rosser 2012).

3.5.2. Seagrass/Macroalgae

Seagrass/macroalga@resent within the BCH survey area was typically distributed inshore and around
Southern Regnardhe coverage genelig consisted ofparse to low seagrass covera(ophila sp, with low
to moderate brown macroalgae cover.
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Seagrass communities in the Pilbara are known to vary in response to changes in light availability,
temperature, substrate movement, physical disance from cyclones, and flash flooding during heavy
rainfall events. These conditions are seasonal, leadialjeieed exposurandinundationof hard substrates
which could support morer lesscomplex BCH at different times.

3.5.3. Macroalgae

02 Maring2028) survey found that subtidal macroalggeesent within the subtidal BCH survey area
generally formed high to dense coverage typically found adjacent to Cape Preston and in the mid to outer bay
area near islands.

Macroalgae are photosynthetic primary produs and functionally contribute to the productivity of marine
ecosystems. They are an important food source, and source of decomposition products (Olsen et al. 2019).
Some macroalgae species are known tshertlived (Sargassunsp. andSporochnusp.) and may increase

in abundance during the summer months in the sewttst Pilbara (Kendrick and Olsen 2017).

Functionally, macroalgae contribute to the productivity of marine ecosystems as they are a photosynthetic
primary producerwhich provide arimportant habitat for invertebratedish,and birds and an important
source offood and ofdecomposition products (Olsen et al. 2019). However, macroalgae differ from other
marine plants such as seagrasses and mangroves in that macroalgdéflrektated tissues such aeots,

leafy shoots, flowers, and vascular tissues. Additionally, some @gelke asHalimeda spand other
Rhodophyteshre important sediment producers and contribute towards the cementation and binding of
materials with calcium caonate, thereby creatinjard substratenabitats for other organisms (Jones and
Desrochers 1992).

3.5.4. Offshore

There are nphysical elements of theréject that overlap with the offshore subtidal environment. However,
marine fauna speciesan behighly mobie and move between offshore and nearshore subtidal environments
where operational vessels could potentially interact with mobile marine fauna.

Thewaters of thePilbara(offshore) WAPON) IMCRANnesoscale regiorare generally clear but may become
turbid during periods of spring tidgMCRA 1998)he continental shelf is wide in this vicimifythe Proposal

with a changeo a steepeslope at about the 20 m bathymetric contour (IMCRA 1998). Just inside this contour
there is a series of limestone isladdCRA 1998). Fringing coral reefs are well developed on the seaward sides
of most of these islands (IMCRA 19@8jle intertidal sandflats occur on the leeward sides of most of these
islands often with the sand forming thin sheets over a rock paverfd@RA 1998). The seabed substrate is
mainly terrigenous mud but there is sand and gravel in tidal scours of some areasl@9&RAhe fringing

coral reefs of this sector are extensive and species rich (ME@&RAMany of the Pilbara Islands are ingmbrt
nesting sites for turtles and seabirds (IMCRA 1998).
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3.6. Key Ecological Features

Key ecological features (KEFs) are elements of the Commonwealth marine environment in theedtorth
Marine Region that, based on current scientific understanding, are considered to be of regional importance for
=AL@=J L @= J =72 AGF @A KnctioA ahe intedrtyd(BSE W R 2 Bigures;stBwsGhithere

are no project elements that overlap witkiKS2 @= F=9J =KL ) #$% LG L @astireL M<Q
O@A; @ G; ; MIK 9L L @regiomhich iE locatedrhpp@xima@ly 106 khitdkidh-west

of the Proposahndis beyond the scope of this literature survey.
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3.7. Finfish

Finfishinclude all fish and shark speciegth records from the WA Musesimowing there are more than 3,000
finfish speciesentified in the WA marine wateBPIRD caesout research ofiinfish species within the four
main bioregionsof WAFinish assemblagand composition is predominately influenced by latitudiepth,

and salinity The primary use afommercially caughfinfish within WA i®r domesticconsumption with the
preference taconsumelocally caught sdaod. Demersal finfistare extensive within the nearshore (<30 m
depth)and offshore (>50 m deptéhvironmerns in the Pilbara an&imberleyregion with specieextending
across the3,000 km of theorthernwestern Australian coastline. Thearshorespecies are targeteby
commercial line fishers, shoreline gidit fishers, and recreational fish¢kewman et al. 2004y heoffshore
specieswithin the Pilbara and Kimberley regiaretargeted by the trawl and trap fishers (Newman et al. 2004).
ANewman et al. (2004) investigation into the nearshore finfish species of the Pilbmmbedeyidentified

170 species which represent&é® families. Of these species 53 were fished by both commercially and
recreationally, and.7 were exclusively fished recreation&igfish species that were caught in the nearshore
shallow water were dominated by juvesi] with 60 of the 70 shallow water caught spdmésy juveniles.
These juveniles are species that contributedmmercial and/or recreational fisheries. Less than half (24 out
of 60) of the juvenile species were caught as adults within the neaeharenment (Newman et al. 2004)
This demonstrates that as these species approach adulttioeg emigrate from nearshore, shallow waters
into the deeper offshore waters where they spawn antbageted by trawl and trap fisheries (Newman et al.
2004) Thenearshore shallow waters, often in water less than 2 m deep act as a nursey are for some species
found in tropical waters (Newman et al. 2004g nearshore environment of the Pilbaral Kimberley coast
are nursey areas for certain elasmobranch specieh as thdemon shark Negaprion acutidensand the
green sawfishRfistis zijsron

A recent studplong the WA coastline found a decline in species richness with increasing latitudkepfor
water fish species. Megoedator fish species are makiminant in the depth range 300399m (Wellington

et al.2021)Finfish composition, species richness and density differ across different habitat typestegen
reefs and soft substrata, and between unvegetated substrata and seagrass meadows €frave2012).
Within the North Coast bioregidinfish species richness and densitinfkienced by the wet and dry seasons.

In the Pilbara regioprovides arenvironment, which is more productive and beneficial for a range of demersal
fish species thathe Canning region immediately to its nofTiavers et al. 2012).

Marine species within the nearshore area are predominantly tropical and are short lived with high productivity,
resulting in lifehistory traits of high fecundity and high productivibgaigh input into reproduction during

their relatively short life spans. Most species are locally and regionally widespread with dominant species
comprising a high proportion.€.,~8690%) of marine fauna present. Dominant fishes typically recorded are
those known to inhabit muddy sediment habitats which include ponyfish, goatfish and flathead or crabs and
prawns, and the mantis shrimp. However, some dominant fishiastbit reef and weednvironments
(Kangas et al. 2006).

Anecdotal information suggestarger fish may have been caught in higher numbers early in the development
of these fisheries as well as prior to high levels of recreational fishing é<tintggs et aR006). Some general
observations can be made that many common species andatgett species are short lived and highly

LEICHHARDT SALT PT®
20 FISH AND FISHERIES RE
R21027



@7

ENVIRONMENT

An O2Marine company
productive. This however does not dismiss the likelihood thatlisag species have contributed to the food
webs and productivity within these regions in paest butare now in lower numbers and consequently @lay
lesser role.

Baseline data on the biodiversity and variability of trawl bycatech the OPMF trawl groundss reported

in Kangas et al. (2006). The study examined the seasonal and annual variation in abundance and diversity
measures and travefficiency in capture of bycatch species. Sites sampled within Area A of the OPMF recorded
a low to moderate abundance of fish and invertebrates, with species richness ranging from low close
nearshore to high further offshore. The moderate abundancesoandgdecies richness at nearshore sites are

likely because of the Ashburton Rjwehich flows heavily in summer after cyclone raiesulting in extreme
seasonal fluctuations in salinity, temperatutarbidity, and silt loading. These conditions can obly

tolerated by a limited number of species, or by species that are quick to recolonise an area after a cyclone has
passed. These extremes of environmental conditions are slightly moderated further offshore (Kangas et al.
2006). A site not subjected tawling located further offshore of Onslow close to the 10 m isobath and near
rich fish populations of the Mackerel Islands (Hutchins 2001) contained the greatest species richness of all sites
(including Exmouth Gulf).

The abundance of fish recorded froththree surveys (March, June/July, November) from seven sites during
2004 ranged from 235 to 730 per nautical mile and the species richness ranged from 38 to 80 species. The mos
abundant 10 to 20 species of fish at most of the survey sites in Onsleserg@r high proportion.é.,~80%)

of the total catch. Except for the reference (not previously trawled sites) located slightly further offshore near
the 10 m isobath, the common fish species occurring in Onslow samples differentiated the Onslow fish
community as a separate assemldaigom assemblages recorded in Exmouth Gulf (Kangas et al. 2006).

3.8. Invertebrates

The abundance of invertebrates recorded from all three surveys (March, June/July, Nouaddréakenby

Kangas et al. (2006) from seven sites during 2004 ranged from6330per nautical mile and the species
richness ranged from 22 to 54 species. The most abundant 20 species of invertebrates for most of the survey
sites in Onslow represent a high proportiae.(~90%) of the total catch. These sites were dominated in
abundance by crabs and prawns, and the mantis shridapifosquilla australienjiwas also among the most
abundant species for Onslow sites. The nearshore sites in Onslow generally reflect the assemblages found
towards Exmouth Gulf mainly due to a lackVestern king prawspecies in these samples. The abundance

of theWestern king prawspecies increased in samples with proximity from shore whilst the abundance of
the Brown tiger prawrdecreased. Sediments within Onslow sites were variable indicatinghhymcal
sediment particle distribution was not the primary determinate for the differences in invertebrate species
assemblages (Kangas et al. 2006).
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4. Aquaticresources

In WA DPIRD is responsible for the conservation, sustainable development, and alddcatisaquatic
resources. This is achieved through the management of fisheries and aquatic ecosystems, assessments and
monitoring of fish stocks, biosecurity management, enforcement and education, and licencing of both
commercial and recreational fishing.
In WAaquatic resources are managed using a Hlislsed Ecosystem Based Fisheries Management (EBFM)
framework. This framework incorporates all fishergdated activities within an ecosystem or bioregion. It
considers the impacts fishing has on ecologmssets (e.g., habitats and ecosystems), and the social and
economic impacts (Newman et al. 2018). In WAadatic resources are managed by the five marine
bioregions:

North Coast;

Gascoyne Coast;

West Coast;

South Coast; and

Statewide.
Within each bicegion the resources are further separated into four/five ecological suites:

Estuarine;

Nearshore;

Inshore demersal;

Offshore demersal; and

Pelagic.
Aquaticresources are mufsector often having fisheries operating within the commercial, recreational,
charter, and customary fisheries.

Commercial Fisheries

Commercial fisheries are managed by DPIRD who work closely with WAFIC and other stakeholders to ensure
L@9L 5 AK ; GEE=J; A9D > AFRnh@enimnercidl fisidgindukidd&nlingpérter®pald Q E 9 |
of the regional and coastal communities il\MWhe WA commercial fisheries are known for producing high
NO9DM= HJG<M; LK OAL@ EGKL G> 5 AK K=9>GG< =PHGJL=c<
Taiwan, and Singapoyes well as providing seafood to Australia and(BRAR2020)

Recreational Fisheries

Recreational fisheries are managed by DPIRD who work closely with Recfishwest and the WA recreational
fishing community. Recfishwesthe peak recreation fishing body in WiAich works to represent the 750,000
recreational fishersiiWA. Recreational fishing is managed through area specific rules and reguiditicims,

relate tospecies and different fishing activiti@he proportion of WAesidentsthat engage in recreational

fishing is above the natal averagewith an estimated25.4%(95% CIl 328.7%)participation ratan 2020/21

(Ryanet al. 2@2). Recreational fishing within WA is estimated to contribute $2.4 billion yearly (McLeod and
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Lindner 2018). Within the North Coast Bioregion recreational fishing has @ destisonal peak occurring in
winter (Newman et al. 20218here are significant social benefits gained from recreational fistvitig
recreational fishers statingeir primarymotives for fishingsto relax and unwind, to be outdoors, for solitude
or to be with family and friends (Ryan et al. 20Ran et al. 20RRecreational fisherare more likely to
consume seafood at least once per week, wiff0% of the WA recreational fishers surveyed consuming
seafoodonce a week, compared to 25% of the plagion estimate Klunt and McManus 20[19Recreational
fishing has armportant role in the> A K @galth Amdwell-being with results from a recreational fishing
survey in WA findingp.®%6 of therespondentdandicatingthat recreational fising plays ammportant to very
important role in their health and wellbeindunt and McManus 20115 he results from thisirveyalso found
that 84% of theecreational fishers in Whad lower levels of overweight and obestwgn the general
population(Huntand McManus 2015

Charter services have been operating since 1990 providing fishing, whale watching, diving or other aquatic
ecotourism service charters. Charter operations have the potential to increase the recreational exploitation of
fish stocks.

Customary Fisheries

Customary fishing applies to any person who is of Aboriginal descent who has traditional connections to the
area that is being fished, who is fishing for personal, domestic, ceremonial, educationalcommoercial

needs. Customary fistg is based on cultural needs and values. Customary fishing is separate from the other
forms of fishing within aaquaticresource, and the fisheries legislation and policy for customary fishing is to
allow for the development of appropriate managementagbices that reflect the customary fishing access
rights, practices, and sustainability requirements. The Customary Fishing Policy ensures that our laws
9;, CFGOD=<?= : GJA?AF9D H=GHD=AK JA?@LK LGOPRK@ 9F
2015)

4.1. Overview

Table5 identifiesthe aquatic resources thabccur within the vicinity of the Proposal. Within eagbatic
resourcethe fisheries that utiles the resources have also bedentified Not all the commercial fisheries
within theaquatic resourceoverlap with the Proposahereforeonly the fisheries that relate to the Proposal
will be discussed in the following sections.
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Table5

Aquaticresourceswithin the ProposaiNewman et al. 2021a)

Fisheries

AquaticResource

Key Species

Crustacean

N West Coast Deep Sea Crustacean Managed

Fishery (MSQ

Northern Demersal Scalefish Commercial w Bluespottedemperor
w Northern Demersal Scalefish Managed Fish @  Rankincod
(NDSMF) w Red emperor
w  Pilbara Fish Trawl (Interim) Managed Fisher @  Goldband snapper
(PFTIMF
w Pilbara Demersal Trap Managed Fishery
(PTMR
w Pilbara Line Fishe(LF)
Recreational
Northern Invertebrates Commercial w \éVesterP king prawn
® Onslow Prawn Managed Fishé@PMF) 8 B;c;]g:alg[j)?;x;aswn
w Nickol Bay Prawn Managed Fishery
@ Broome Prawn Managed Fishery
w Kimberley Managed Fishery
w Exmouth Gulf Prawn Managed Fish@iSC)
North Coast Crab Commercial w  Blue swimmer crab
w Pilbara Crab Managed Fishery (PCMF)
Recreational
Statewide Large Pelagic Scalefi§ Commercial w Spanishmackerel
® Mackerel Managed Fishe(iIMF) w  Grey mackerel
. w Samson fish
Recreational
w
Statewide Hand Collection Commercial w Sandfish
® Western Australian Sea Cucumber Fishery @ Red Fish
(WASCHMSC) w
Customary
Statewide Marine Aquarium Fish Commercial w Syngnathid
and Hermit Crab w Marine Aquarium Fish Managed Fishery @ Invertebrates
(MAFMF) w Hard corals
w Hermit Crab Fishery (HCF) w Softcoral
w  Living rock & living sand
w Sponges
w Algae/Seagrasses
w Hermit Crabs
Pearl OysterKinctada maximp | Commercial w  Silver lipped pearl oyster
w Pearl Oyster Wildstock FisheM$C)
Customary
Statewide Specimen Shell Commercial
w Specimen Shell Managed Fishe3y WP
Statewide Abalone Commercial w w2SQa lolfz2y!
w 'olf2yS ow28Q80 alyl w  Greenlip alalone
w Abalone (Greenlip/Brownlip) (MSfManaged ®  Brownlip abalone
Fishery (MSQ
Recreational
South Coast and West Coast | Commercial w  Crystal crab

*Some fisheries within the aquatic resources are also certified fisheries by the Marine Stewardship Council (MSC), whichhadiahsries

have been independently certified as being sustainable.
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The Statavide Abalone Resourd@stwo fisheries that operat® AL @AF 5 O9L=JKHY :9DG
Fishery and Abalone (Greenlip/Browhhfanaged Fisherie$hese fisheries extendrass theentire waters

of WA with dalone mostlyoccurringin the West Coast Bioregion and the South Coast Bioréigam et al.
2017) In relation to the Proposal arghe Statewide Abalone Resource fisheriae Proposabverlaps with
managementArea 4 (Busselton Jetty to NT/WA border) the fishery Management Arealas no quota
allocatedand doesnot form part of the functional fishe(ifart et al. 2037 The Statewide Abalone Resource
isnot functionalwithin theProposal and will not be discusskdther in this report.

The South Coast and West Coast @aesdn Resouramanage the West Coast Deep Sea Crustacean Managed
Fisherywhich operate off the west coast of WAe fishery is operationah the seaward sidef the 150 m
isobath andextendsout to the Australian Exclusive Economic Zone (200 nm bounHany)dt al. 2015Jhe
fishery targets the crystatab (deepwater speciels occurring in water depths of 300 to 120(How et al.
2015). This fishery doest operate within the vicinity of the Proposal and will not be discussed further in this
report.

Theaquatic resources and their fisheries that overlap with the Proposal are discussed Keloimdicator
species relevant to ea@guaticresource are daissed irSections.

4.2. Northern Demersal ScalefisResource

The North Coast Demersal Scalefi@source operates in the Pilbara akdnberleyregion, comprising of
ecological suites of tropical fish species. Fishing activities within this resource predominantly occur inshore in
water depths from 20 to 250 m (DPIRD Draft Reopuplished. The resorce includes higlvalue demersal
species such as emperors (Lethrinidae), snappers (Lutjanadak)odggroupers(Epinephelidag (DPIRD

Draft Reportunpublished.

4.2.1. Commercialfisheries

The North Coast Demersal Scalefi@source manages thidorthern Demesal Scalefish Managed Fishery
(NCSMPF)in the Kimberley subregion and the Pilbara Demersal Scalefish Fisheries (PDSF) in the Pilbara
subregion. The Pilbara Demersal Scaldfisheries includes:

Pilbara Trap Managed Fish¢@rMF)

Pilbara Fish Trawl (Inien) Managed Fishery (PFTIN¥RM

Pilbara Line Fishe({PLF)
The NDSMF does not overlap with the Proposal so will not be discussed in detail. However, it is important to
note that a range of demersal fish species are fished and distributed throughagu#teresource, in both
Kimberley and Pilbara Fisheries. Fish species whinbe affected by the Propogahy have impacts across
the resource, especially for the bluespotted emperor. Bluespotted emipehar Pilbara region is thought to
be the dstribution point for the species into théimberley(Newman et al. 2020therefore depletion of
juveniles in the Pilbara could have impacts onKimaberleyfishery The three Pilbara subregion fisheries will
be the focus ofliscussion fothe commercial fisheries within the North Coast Demersal ScalRefssiurce
(Figuret). The fisheries within the North Coast Demersal ScaRéisburcare the mosvaluable finfish sector
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in WA, with typically annual catch of 3,000 to 4,000 t with an estimated annual value greater than $20 million
(Newman et al. 2021b).
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Species

The Nathern Demersal Scalefish Resoucoenprises of tropical demersal fish species which are faund
inshore waters (28250 m deep) and offshore waters (>250eepil Within the three Pilbara fisherigarge

of demersal fish species are routinely targetad captured The main species landed by the fisheries in the
Pilbara subregion are red emperautfanussebag, crimson snapperltjanus erythropteruy goldband
shapper Pristipomoides multidehs rosy threadfin breamNémipterus furcosusbluespotted emperor
(Lutjanuspunctulatu3 andRankincod Epinephelusnultinotatug (Newman et al. 2021b). Due to the Northern
Demersal Scalefish Resource comprising of a wide range of species, a number of indicator species have been
identified to assess the resource. The species are selected based on their inherent vulnerabidikytand ri
sustainability. For the Pilbara region the indicator species are the red enipessbgg bluespotted emperor

(L. punctulatusandRankincod €. multinotatus The ruby snappeEtelissp.) is also used as an indicator for

the offshore demersatalefish resources (targeted by the PLF) (Newman et al. 2021b), however this species is
a deepwater species often found in depths greater than 250 m (Wellington et al. 2021) and therefore are
unlikely to be present within the Proposal area.

The PFTIMF kahe largest number of species caught compared to the PLF and PTMF. Typically, the PFTIMF
lands ~53 species, compared to the ~49 from the PTMF and ~47 from the PLF (Newman et al. 2018). The PDS
catches make up 67% of the total demersal catches occuviihin the North Coast Bioregion. These fisheries

are highly reliant on the three indicator species, with 90% of the total bluespotted emperors caught by the
PDSF, 59% for the red emperor and 70% foR#rkincod. The PDSF are also responsible for 1G0%teo
commercial catches of the frypan snapper and rosy threadfin bream within the resource (Newman et al.
202D).

Area

The Pilbara Demersal Scalefish Fishesies a large area, with coastal waters adjacent to the Propesej

within the designated tap fishing boundary. However, despite the large size of theidished distance
offshore of some of the fishing grounds from the Proposal, inshore areas in the vicinity of the Proposal are
known to provide important nursery grounds for target specieshigse fisherie{DPIRD Draft Report,
unpublishedl. The AFMF extends from thdorthhWest Cape to 12@East. The fishing efforts for the PTMF
concentrated betweethe 30m and 100n isobath Looby 1997).

Socio-economicvalue

The total estimatecconomic value of the PDSF is-800million. Thé®FTIMas an estimated value of $5
10 million (Level 3) and tf&TMFand PLFhas an estimated value of $million (Level 2). During 2020, the
PDSF directly employed at least 33 peopi [(8r vessel) hE estimates for 2020 for the three fisheries within
the PDSF were two vessels (~10 fishers) for the PFTIMF, three vessels (~8 fishetd)lfFanthtive vessels
(~15 fishers) for tHeLHNewmanet al.202D).

The fisheries within the Northern DemémRasource have high economic value to other regions in WA. The
fish caught from these Pilbara fisheries dominate the Perth fishing markets and support the lecal fish
processing sector (WARI@.)
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Catch'Effort

The totalcommercial catch for the PDSF in 2020 was 2,85#he total catch 74% (2,108 was from the
PFTIMF, 20% (584from thePTMFand 6% (167) from thePLFE All three of the fisheries exceeded their
acceptable catchiolerancefor 2020, despite havingd same annual effort allocatio hissuggess effort
reductions since 2008 have resulted in increased fish abundance ansrstmgilding(Newmaret al.20211).
Withn the vicinity of the Propostie PFTIMBperates offshore, with recorded catchptured byDPRIDs
presented irFigure7 (DPRID 2021
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4.2.2. Recreational
Catch

Recreationalise of the Northern Demersal ScaleRsbource ipredominantlyline fishing from private boats

or chartervesset. To manage the recreational use of the resource, recreational fishers are nthnaggial
controllingboth inputs (e.g, recreational licences) and outmie.g, bag and/or boat limits, size limits). The
recreational take of the Northern Demersal StslidResourcestatusis acceptable(Newman et al. 2021b)
with the recreational catch from thH2020/21boat-basead survey o#1to 63t (Ryan et aR022. The Pilbara
regions recreational catch accounts for 2.7% of the total statewide catch (Ryan &)adRe&féational fishing
within the Northen Demersal Scalefish Resouiseoncentrated to the nearshore areas of Dampier, Karratha,
Port Hedland, and BroomeéCharter fishing of the Resource opesateoffshore islands and reefs (i.e., the
Montebello Islands and the Rowley Shodl$)RID 20)./Recreational fishing within tHéorthern Demersal
Scalefish Resourgeeaks during the dry season, April to October (DPRID 2017)

Socio-economicvalue

Recreabnal and charter fishing for demersal finfish species is popular in the North Coast Bidrbgion.
speciesmost commonly caught by recreational fishers adigvith the species commonly harvestbg the
commercial fisherieemersal fishing in the North & bioregion brings many visitors to the inshore fishing
areas during the dry seasoirom Aprilto October. Recreational and charter fishing of demeiséitH
supportsvariouslocal charter fishing companies and fishing tackle shops (Nevetr&in2024)

4.3. Northern Invertebrates Resource

There are four commercial fisheriemnaged undethe Northern Invertebrates Resourttee Onslow Prawn
Managed FisherfOPME)the Nickol Bay Prawn Managed Fishéng, Broome Prawn Managed Fishery and
Kimberley Prawn Meged Fishery.

4.3.1. Commercialfisheries

Theprawn fisheries operating within the Northern Invertebrates Resource have limited entrietatively

small catch biomass in comparison with other prawn fisheries in WA (Kangas et alOR2@R&)four
commercial fisheries managed within the Northern InvertebrBtssurce the OPMHRs the only one which
overlaps with the Proposéfigure8), and thereforavill be thefishery discussed in more detail.

Species

The OPMF targetgestern king prawndénaeudatisulcatug, brown tiger prawnsRenaeusesculentuy blue
endeavour prawndMetapenaeus endeavouand banana prawn®énaeusnerguensig. Minor species in the
fishery include Moreton Bay bugs, squitlie swimmer crabs, cuttlefish, other prawn species ¢oeal

prawns), and some finfish specibxdicatorspecies for the OPMF aseown tiger praws and western king
prawrs (Kangast al.2021).

Area

The OPMF encompasses an area of 39,748Tkewaters adjacent to the Proposal are not designated as
nursery areas (unlikine Fortescue Nursery area West of Cape Prestangnile species of prawutilise
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nearshorehabitatand mangrove areas found within the Proposal area. Rews# stagesof prawnssettle in
the upper reaches of small creek systems and the success of juvenile populations emigrating from the creeks
correlates positively with rainfall during the wet seasond®ahal. 1998).

Socio-economicvalue

According totie 2020/2fisheries report, the North Coast Prawn Resaofimckusive othe Kimberley, Broome,
Nickol Bay an@PMIy, wasestimatedto employ30to 60 commercial crew, with a total estimated value @ $4.
million (excluding byproduct) (Kangast al.2021).

Catch'Effort

The total landing$or the OPMi 2020nvasless than the target catch range (60 t) with only 13 days of fishing
taking place by one bo#&Kanga®t al.2021) The reduce fishing effortthin the OPMF in 2020 was attributed

to the fishing operators choosing to fish elsewhere where catches are more likely to be more profitable (Kangas
et al. 2021)Total catches vary substantially between yeahe average catch of 96.8 t@minated by tiger

prawns P.esculentusand king prawng>( latisulcatuys with significant contributions from endeavour prawns
(M.endeavouni and banana prawn®( merguiensjsTheOPMFoperatesin nearshorewithin and adjacent to

the Proposa) withrecorded catchreportedto DPRIDrom 2016 to 2026resented irFigure9 (DPRID 2021)

Historically the OPMF hesperiencegearsofreduced fishing effortgcludingin 2012when restrictediccess

and habitat disturbanceesulted imno commercial fishingSporer et al. 2013Jonstruction of a gas pipeline,
wharf construction and general boat movemesstrictedfishing operationgSporer et al. 2013predging for

the wharf facility and inshore disturbanossre likely to cause short term loss of some nursey hahitiat
some bss of seagrass/algal habitated potentiallyto haveimpacted juvenile tiger prawns in the short term
(Sporer et al. 2013Dpisturbances within Area 1 of the OPMF were also no2&d4n where trawling efforts
wererestricted due ta pipeline on the sabed and general boat movements within the fishing area (Sporer
et al.2015).

Reduced catch rate for the OPMF has historicatiyrred with minimum fishingeportedin 2014 §porer et
al. 2015), 2015 (Fletcher et al. 2017), 2016 (Gaughan and Santodp 2018 (Gaughagt al. 201p 2018
(Gaughan and Santoro 2020), and 2019 (Gaughan and Santojpir2@R18 and 2019 only one boat was
operating within the fishery (Gaughan and Santoro 2020, 2021).

The marine healvavecaused loss of seagrass/algae habitéhin tigerprawn nursey areasvhichresulted
in low level of recruitment in 2012 and slow recovesyibsequent years (2013 and 2QC8puti et al2016)
Similar reduced tiger prawn recruitment was observedviaig the 199 cyclone damaginginshore
seagrass/alga@oneragan et al. 2018hd resulting in slow tiger prawn recovery from 2000 to ZG{zuti et
al. 20168)Increased water temperatures in recent years l@sehad a negative effect western king pra
which may be affecting the northern prawn fisheries (Kangas et al.. 20®1pbrown tiger prawhasbeen
identified as having a high risk to climate chaage the western king prawn as moderate/high (Kangas et al.
2021).

The historicateduced fishing effort and catch rate could be due to loss of habitat and recruititie@tfrom
the marine heat wavimpactingnurseyhabitat, or fromdisturbancesby infrastructure development within
the fishing ground<Or it could bean accumulation of both impacting th©@PMF
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4.4. North Coast Crab Resource

There are two commercial fisheries which are managed within the North Coast Crab Réssuere the
Pilbara Crab Managed Fishery (PCMF) and the Kisn@edb managed Fishery (KCMF).

4.4.1. Commercialfisheries

Of the two fisheries managed within the North Coast Reaburcethe PCMFsithe only one which overlaps
with the ProposalRigurel0), and therefore wilbbe discussed in more detail. The PCMF targketsswimmer
crabs Portunusarmatus) using hourglass traps, primarily witline inshore water®f NickolBay.The PCMF
blue swimmer crab catch makes up a relatively small proportion of thed totalA#tch of this species
(Johnstonet al.20213.

Species
Blue swimmer crabarethe target speciesfthe PCMF, howevehesingularcommercial fisher operating in
the PCMHs also authorised to retain the coral crabh@rybdis ferriajaand three spot sand craPdrtunus

sanguinolentu which reside in similar habitats the blue swimmer crabHowever, catches of these- by
product species to date have been negligidighnsbn et al20214.

Area

ThePCMEHs generally focuseoh inshore and estuarine area20 m depthandextends to the 200 m isobath

=L 0O== DGF ? AL M< = KP ApEpaproximaitely Rsbw th Podt Fledixnihe Rdfority of
catchand effort ishistorically from the Nickol Bay regi@lohnston et al20214. Historical commercial fishing
suggests that commercially viable stocks exist along much of the coastline from the Exmouth Gulf to Port
Hedland. These stocks aresabstantialdistance from tle nearest port, which makes them economically
unviable to fish while the need to get fresh catch to market within a day or two of being caught remains
(Johnston et al. 2020). There has been discussion to catch and freeze the crab onboard the vessgbto open
areas currently too far from market to supply live product, however frozen crab is less attractive to the market
(Johnston et al. 2020).

Socio-economicvalue

The estimated gross value of product for the crab fishery within the North Blossgion for 2020 was
approximately $®00for blue swimmer crabs, due to the low catch rate of Qf@hnual catches reach the
toleranceof 73t, the value of th® CMF could exceed $600,000 (based on the average beach price paid to
fishers in 2019/26f $8.40/kg) The crab catch from the Pilbara region is sold through local and interstate
markets(Johnston et al20213.

North Coasblue swimmer crab fisheries provide a high social amenity to recreatioreabfestd consumers

via commercial crab supy During 2020, two people were employed as skippers and crew on vessels fishing
forthe PCMFalthough minimal fishing effort occurred. Additional employment for several workers has been
created in Point Samson through the development pbst-harvest pocessingfacility forthe crab catch
(Johnston et al20213.
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Catch'Effort

The PCMF generally operates from March to November each year due to the harsh climatic condition in the
Pilbara over the summer months (Johnston et al. 2020). Currently thehgdmerommercial licence for blue
swimmer crabs, coral and three spot sand crabs. In 2016 the number of traps was increased by 200, to a total
of 600 andhe trapsare allowed to be used across two vessels. In 2020 the commercial catch for the PCMF was
considerably low, with only 0.6 t reported. This catch was well below the 20 t catch tolerance level. The PCMF
catch only accounts for <0.1% of the total WA commercial catch of {@@Bdgton et al. 2021ajhe 20221

Status report attributed this low t@h to reduced fishing effortduringthe COVIRL9 pandemic, with fishing

only occurring for one month of the year in 2020 (Johnst@h2021b).

4.4.2. Recreational

Recreational fishing of the PCMF is allowed to occur all year round. The total recrieasibbased catch of

blue swimmer crab i2020/21was estimated to b8.8 t(Ryan et al. 202and mud crabs estimated to be 3 t
(Ryan et al. 20200he North Coast recreational catch is relatively small compared to the other bioregions, only
representing 3% of the WA bdmtsed recreational catch (Johnston et al. 2021b).
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4.5. Statewide Large Pelagic Scalefish Resource

Within the Statewide Large Pelagic ScaldRstourcethe Mackerel Managed Fishery is separated into three
areas: Kimberleyibara,and Gascoyne/West Coabhis resource is also importaotthe charter fishing and
recreational sectors.

4.5.1. Commercial Fisheries

The Mackerel Managed Fishery (MMF) forms a part of the Statewide Large Pelagic Finfish Resource whicl
includes a range djioregions and tropical and temperate pelagic fish species. The MMF is comprised of
several licences and vessels which troll fishing lines indtth Gbastand Gascoyne Coast Bioregion, bringing

in up to 80% ofWAscommercial catch of large pelagic f&ff (Lewis and Watt 2021).

Species

The Statewide Large PelagiScalefish Resourée distributed throughout WA and includes a range of 21
tropical and 4 temperate pelagic finfish species in the famili€su@ingidaglarge trevalliesZoryphaenidae

(mah mahi), Istiophoridae(billfishes),Scombridag(mackerels and tunasgphyraenidagbarracuda), and
Rachycentrida¢cobia). The two indicator species for tropical finfish in the MMF are the Spanish mackerel
(Scomberomorusommersohandgreymackerel ScomberomorusemifasciatugLewis and Watt 2021yhich

are relevant to the dtth CoastBioregion.

Area

The MMF extends from the West Coast Bioregion to tHédtdérn TerritoryNT) border, with most effort
and catches recorded north of G&tton, especially from the Kimberley and Pilbara codsts. MMFatches

are reported separately for three areas; Kimberley, Pilbara (114° E to 121° E) and Gascoyne/\(Lesti€oast
and Watt 2021)

Socio-economic Value

During the 2020 season, the MMF giatten boats operating primarily from May to November. This resulted
in the direct employment of 36 40 people. The Spanish mackerel has the highest economic value of the
target specieswvith an estimated value in 2020 of $2r&illion, with the othetarge pelagic finfish estimated
value of less than $500,000 (Lewis and Watt.2021)

Catch/Effort

The main commercial catohithin the MMF is the Spanish mackette¢ species catch has ranged from-270
330 t since quotas were introduced in 2006. In 202@Mfelande@88 t of Spanish mackerel. The commercial
catch of the grey mackerel in 2020 was ITh¢ total catch of grey mackerel in the MiEbeen consistently
below 20 t since 2006he commercial landings of other tropical large pelagic speciéeg ilbirth Coast and
Gascoyne bioregiosuch as amberjaclSériola dumerilj cobia Rachycentron canadyrand golden trevally
(Gnathanodon speciogusere 11.7t, 18.3t, and 22.3 t, respectively, with remaining species <10(L&w2820
and Watt 2021The MMF operates within and adjacent to the Proparsa with recorded catch reported to
DPRID from 2016 to 2020 presentdeignrel1(DPRID 2021)
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4.5.2. Recreational
Catch

The Statewide Large Pelagic Scalefish Resource had a recreational take of 114 t (@B8h% 2020/21,
which is consistent with previous results from the previous surveys (Ryan et aR@ff2@yional fishing and
charter fishingdrget a range of large pelagic finfish species, particularly Spanish Madkergboftfishing
value of large pelagic fish to the recreatia®dtoris much higher than for other speciBgcreational surveys
indicate that Spanish mackerel is th& lkighest retained finfish speciemnd the 4th highest retained by
charter/fishing tour operator in 2028 (catch-by-weighi) (Lewis and Watt 2021). For most other large pelagic
species, the majority of catches are released (Ryan et gl RB@iet al. 20pPver the last 10 years (200%)
charter boats combined annual retained cattfisrangedfrom 15to 25 t. Spanish mackerel dominate the
retained recreational and charter catches, at over 75% of the resource (Lewis and Watt 2021).

Socio-economicvalue

The Statewide Large Pelagic Scalefish Resource has a high species abundance throughout WA waters, the
species, especially Spanish mackerel,targeted by charter operations and recreational fishers, reave
high eating qualitieandthe speciearedeemed to have high social val{lewis 2020).

The Statewide Large Pelagic Scalefi@source provide moderate to high social amenity value to
recreational fishers (Lewis and Watt 2021). The MiMpadant to the WA economy andajorly supporis
regional coastal townsStatewide Finfish Pelagic recreational catch has an estimated food v&iagib8 to
$73,222 (Mcloel and Lindner 2018). The Statewidgge Pelagic Scalefish Resourtas an estimate sport
value 0f$243,750 t81,001,500 (McLeod and Lindner 2018)

LEICHHARDT SALT PT
40 FISH AND FISHERIES RE
R21027



@7

ENVIRONMENT

An O2Marine company

4.6. Statewide Hand CollectiofResource

The Statewide Hand Collection Resourcenages the \&ktern Australiaisea CucumbeFishery(WASCF).
There are no recreational fisheries for the Statewide Hand Collection Resource.

4.6.1. Commercialfisheries
Species
In the Mrth Coat Bioregion the WASCHErgets two main speciesd sea cucumbethe Sandfish(Holothuria

scabrg anddeepwater Redfisi{Actinopygaechinite$. However, six other species are also permitted to be
taken(Hart and Murphy 2021)

White teat fishKlolothuria fuscogilya
Black teat fishHolothuria whitmagj
Prickly red fist{Thelenota arangs
Lolly fish Holothuria atr;
Brown curry fishStichopus vastyisand
Curry fish tichopus hermanhi

Area

Fishing occurs mostly in the northern half of the Sfadben Exmouth Gulf to theTborder, however Shark
Bay was fishedof the first time in 202@ishing mainly occurs within shallow, low energy environments
sheltered by fringing reefs or within b@ylart and Murphy 202The commercially viabM/ASCFare located
east of the Proposal area, however the target speciesrkdastribution overlaps with the Proposal area.

Socio-economicvalue

Generallyfourto sixcrew are employed on a vessel, comprisifig masterdeckhandand divers. Additional
individuals are employed for the processing of the proslutihhe estimated annual value for 2020 was
<$100,000, based on a total live weight of & $4.25 per kgsea cucumbersra primarily exported to Asian
markets as a driegroduct termedd : = -de@—=— JHart and Murphy 2021)

Catch/Effort

Six licence holders are permitted to operate within the WASCF under a Ministerial exdin@tommercial

industry has adopted a rotational fishing strategy for the hamestspeciesin 2020, 3.7 t of sea cucunber
wereharvested. This catch comprised 3.6 deépwater Redfish(A echinite$ and 0.1 t of black teatfisH. (
whitmae). The total annual catch of sea cucumbers in the WASCF has ranged between 0 and 252 t live weight
from200%0 2018 (Hart and Murphy 20Z2Wistomaryfishing for sea cucumber is permitted, although catches

are consideredo benegligible Reported catchforthe WASCitom 2016to 2020 in the vicinity of the Proposal

is presented ifrigurel2(DPIRD 2021)
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4.7. Statewide Marine Aquarium Fish and Hermit Crab

The Statewide Marine Aquarium Fish and Hermit Besburce has two fisheries that operate within WA
waters the Marine Aquarium Fish Managed Fishery (MA&MFEhe Hermit CralFishery (HCF).

4.7.1. Commercialfisheries

The MAFMF and H8#pply the domestic and international marketigh aquarium speciesandthe live pet

trade. The MAFMFS&te-wide, while the HCF is spread along the North Gi§asA The HCF is one of only
two-land based commercial fisheries in WA, with remote beaches typically accessed-leludrive
vehicle and on fooind collectionsbeingmade by hand onlfNewman et al. 2021c)

Species

The MAFMResourcotentially incluges more than 1,500 species of marine aquarium fishes as well as coral,
live rock, algaeseagrassand invertebrates. In 2020, MAFMF fish catches were dominated by Vachell's Glassfish
(Ambassis vachelliiScribbled AngelfistChaetodontoplus duboulgyiBue and Yellow WrassAnampses
lennard), Margined CoralfishClelmon marginaljs Green ChromisCkiromis cinerascensand Allen's
Glidergoby VYalenciennea allepiwith nearly 250 other figpeciesand over 100 invertebratgpeciesalso
reported The HE exclusively targets the Australian land hermit c@deijobitavariabilig. Collection is by
handandother species are not taken (Newn&tral.20214.

Area

The HCF operates under Ministerial Exemptions and is currently permitted to fish WA waters andh
AF; DM<AF? 7 #P¥FEwe3@ %MD> OFT Er PA

The MAFMF operates in all State waters betweeNTHmrder and South Australian border. However, the
fishery is more active in some areas than others, with sveerounding Dampiebeing amongthe areas
which experienchigherreported catchFigurels).

Socio-economicvalue

The annual economic value of both the MAFMF and the HCF conibiséichaed to bebetween$1-5 million
(Newmaret al.20219.

Catch/Effort

In 2020 the MAFMF and the HCF combinedhiddenactive licencesTwelveof the licences are acquired
within the MAFMHh 2020 the total catch was 89,925 fishes, 32.12 t of conadckamd living sandand <20

L of marine plants and live feed. The HCF total catch was >Z&b§@vhich is within the range caught over
the previous 10 years (58,a006,00&rabg (Newmaret al.202X). The reported catch within the HCF from
2016to 2020 are presentdeigurel4and for the MAFMF is presente&figurel5(DPRID 2021).

Stockstatus

Traditional stock assessments are not undertaken for the MAFMF due to the large number of species captured
and the relatively low numbers per species. The level of harvest of the Australian land abrimitha HCF
is low relative to the large area in which this species is distributed in WA. While a typical stock assessment has
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not been conducted for this fishery, the breeding stocks of the Australian land hermit crab in the HCF are
classified as susta@ble-adequate(Newman et al. 2021c)
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4.8. Pearl OysterRinctada. maxima Resource

The Pearl OystePiictadamaximg Resource manages theearl Oyster Wildstock Fishery (MB@WApearl
oyster fisheristhe only remaining significant wiktock fishery for pearl oysters in the w¢Hdrtet al.202%h).

4.8.1. Commercial fisheries

TheWApearl oyster fishery operates in shallow coastal waters aloniydtrie Coast Bioregionand targets
the silver lippedoyster P.maximg. The divébased fishery is divided intbreemanagement zones, with the
Proposal falling #hin Zone 1. No fishing occurred in Zone 1 from 2017 tq @0@G0elatively low catches
were reported in 201&igurel6). Collection of wilestock pearl oysterhas reduced over the years, wéth
increased reliance on hatchepyoduced pearl oyster@dart et al. 2021a)

Species

The target andndicator speciesfthe fisherys thesilverlipped pearl oysterAs the principal and only harvest
strategy is collection by divers, no other species are caught or re{gélaedet al. 2021a)he presentday
fisheryfocusseson the collection of smadl pearl oysters (100 to 175 mm shell length) that are optimal for
pearl cultureln addition to the collection of pearl oysters for culture purposes, the harvest of a specific number
of pearl oysters larger than 175 mm shell lengals permitted followingn exceptional settlement event in
2005. This has allowede industry toincreasethe production efficiencyof Mother of Peadnd pearl oyster
meat(Hart et al2016).

Area

Thepearl oyster fishery GMF<9J A=K =F; GEH9KK L@= FGJL@=JF ; G9KLE¢E
longitude), including Exmouth Gulf, nogthst to theNTborder. Three management zones exist within this

area where harvesting wofild stockis permitted(Hart et al. 202). The Proposal falls within Zone 1, which
extends from the Cape Range to a location 45 km west of Port Hétilgune16).

Socio-economicvalue

The number of vesseln the fishing fleet has been slowly reducing from the pesikteénin 19971n202Q

five vessels operated across all zondtost vessels presently operatetd@4 crew for the fishing of pearl
oysters between March and August each year. Thesdsvalsgesupport pearl oyster operations asveral

other pearl oyster farm functions throughout the year. Personnel employed in the pearling industry and
current fulltime employeeds estimated to be arounthree hundredFishing for pearl oyster in WA has been
occurring since 1850 and it comprises an important part of the maritime history of many coastal towns in the
north-west of WABy 1910 there were nearly 400 luggers and 3500 people in the pearling industryalt its pe
around 2000 tonnes (apprioxately2 million pearl oysters)eawe harvested annually, supplying up to 75% of
globalmother of peardemand(Hart et al. 202).

A large proportion of pearls are sold to overseas markets. Fluctuations in the value sfrdimAdollar and
other macroeconomic factors can have a large influence omthestry. For example he pearling industry
suffered a major economic downturn from the Global Financial @ri2&8, which had an impact on luxury
goods including pearl@art et al. 2021a)

LEICHHARDT SALT PT
48 FISH AND FISHERIES RE
R21027



@7

ENVIRONMENT

An O2Marine company

Catch'Effort

Thefisheryis managed primarily through output controls in the form of a Total Allowable Commercial Catch
(TAC) that is divided into Individual Transferable Qu@fEds) There are 572 total quota units, across
managenent Zones 1o 3 (Hart et al. 2021aPne quota unit equates to a particular number of pearl oysters
and varies from year to ye@perators must hold a licencand Pearling \ild stocK) licence holders are
required to hold a minimum of 15 quotits. Most of the fishing effort is focussed in Zones 2 and 3, away
from the Proposal are@igurel6). Whilecatch does vary yeao-year, in 2020 the total catchrass all zones

was 455,980 shells harvested acit942 dive hourdn Zone 1, no pearl oysters were taken from @720,

with only4,594 culture shells taken in 20B6th thecatch and effort levels wedetermined to bexcceptabe.

The reduced cah and efforiveredue to COVHR9 related issue@lart et al. 202)a

Stockstatus

The TAC is set annually through a consultative progge€DPIRD and is generally proportionate to overall
stock abundance. In 202Met overall TAC f@ll zoneswas 786,70 pearl oysters, with 455,980 harvested
overall. The stock status of the resource is determined individually for each zone, with Zone 1 determined to
be sustainableadequate.TheZone 1 TAC is 54,970 pearl oysters, with none harvested overall frotm 2017
2020(Hart et al. 2021a)

4.8.2. Recreational

There is no authorised recreational fishing of the South Sea pearl oyster unBeiathting Act 1990PIRD
2022)
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4.9. Statewide Specimen Shell Resource

The Statewide Specimen Shell Resource managesothenercialSpecimen Shell Managed Fishery (SSMF)

4.9.1. Commercial fisheries

The SSMF is based the collection of individual shells for the purposes of display, collection, cataloguing,
classificationand saleThe main methods are via hand collection by small groups of divers operating from
small boats in shallow coastal waters, by wading atmagtal beaches below the highater markandusing
remotely operated underwater vehiclgsartet al. 2021b)

Species

About 200 species gpecimenshells are collected each yeaalthough in the past 5 years, more than 430
differentspecies of molluscs have been collect€dere is some focus of effort on mollusc families that are
the most popular with shell collectors, such as cowries, canesexesand volutes. Cypraeidae or cowries
areknownfor their localised variations in both shape and colour, making them attractive to collgtaotst
al.202Db).

Area

While the fishery covers the entiicoastline thereareareas of concentrated effatljacent to population
centres such as Bome, Exmouth, Shark Bay, Geraldton, Perth, Mandurah, the Cape#lbagy,and
EsperancdHart et al. 2021bfrigurel7 shows the area where commercial catch has been recofdethe
SSMHrom 20160 2020 in the vicinity of the Propof2PIRD 2021)

Socio-economicvalue

In 2020 only 5 licencesrecorded consistentishingactivity,and 16 peopleoperated occasionally in the
fisheryThere ar@pproximately 12 people are employtidough the SSMEstimated annual economic value
of this fishery is currently not assesgddrtet al.202D).

Catch'Effort

The SSMF allows for a maximun3@éctive licences, which allows tdivers in the water at any time. Shell
specimens are only allowed to be collected by hand or by the use of remotely operated underwater vehicles
In 2020, the totahumber of specimen shells collected was 4,258 distributed over 206 sjifcibe 30
licences in the fisherg5fished in2020 The total number of fished days in 2020 was 375, which is 85 days less
than 2019, and below the annual average of €846 (Hrtet al.202D).

Stockstatus

While some species have been determined to be vulnerable t@xpigitation the breeding stocks of landed
species are classified agstainableadequate(Hart et al. 2021b)
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4.10. Federalfisheries

The following Federally managed fisheries have fishing grounds (legally permitted toofifstoire waters
adjacent to the Proposahowever, fishing effort is spread across a large area. The area adjacent to the
Proposal is not known to be particularly important for these fisheaiethese fisheriggedominantlytarget
species irthe continental shelf waters out to 200 nautical midéishore The Federal fisheries present in the
broader area include:

North West Slope Trawl Fishery;

Western Skipjack Tuna Fishery;

Southern Bluefin Tuna Fishery; and

Western Tuna and Billfish Fishery.
The North West Slope Trawl Fishery operates from 114°E to about 125°E off the Western Australian coast
between the 200 m isobath and the outer limit of the Australian Fishing Zone (AFZ) (AFMAe26ftRE,
this fishery operates outside tReoposal area.

The Western Skipjaéisherycoversall waters aroundVAout to 200 nm from the coast. The fishemyurrently
not active and has not been fished since 2098vith no Australian boats currently fishing/AfA or Australian
waters(AFMA n.@).

The Sothern Bluefin Tuna Fishetpvers all waters around Australia out to 200 nm from the cl@starget
species of this fishery is the southern bluafima, which is caught in southern and eastern Austraia is

not targeted within WA waters. Thereaddishing of the southern bluefin tuna as part of the Southern Bluefin
Tuna Fishery in WA watéfgd=MA n.ch). The WA waters attee migratory pathway for the species, which is
discussed in the&Conservation Significant Marine Fauna Desktop S{G@y Maria 203b) and has been
<==E=< LIGWA@DRE=DAIRGG< G> G:; MJJ=F; = OAL@AF L@= .1J
The Western Tuna and Billfish Fistmgrgrates west from the tip of Cape York in QLD, around WA, to the border
between Vitoria and South Australi@AYAFMA n.cc) The fishery targets the bigeye tuffdunnus obesiis
yellowfin tuna Thunnus albacargsbroadhill swordfish Xiphias gladiysand the striped marlinTetrapturus
auduy. Thesetarget species arpelagic found in depths greater than 259. Commercial fishing of these
species does not occur within tReoposal areaHigurel8, Figurel9, Figure20). The fisheriepredominantly
usepelagic londine geato catch the target specigthis fishing methodvould not occur witin the Proposal
areaas the waters are too shallow.
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5. Indicator and key species

Within eachaquatic resourcethe fisheries stock assessments are challenging dusutt-speciestargeted
within theResource Toassess the stock of tfisheryindicator species have been identifi@hble6) andare
used to assess the status of the enfighery.Indicator speciesare selectedby DPIRDbased on their
vulnerability tooverfishing whether they ar¢arget specie$or major fisheries, tHevalue to the community,
and their overakconomic, recreationahnd cultural valueNewman et al. 202)1a he hdicator specieare
used by DPIRD to evaluate the status ohtheticresource Each year DPIRBsessethe indicator species
annual catchand/or catch ratdrends (Strairet al.2021) This approachallows a proportional management
response to be implemented for any predicted impaEisithemore, the identified key species ai@so
=>>=; LAN=DQ B Wien they BrD prétectédithers wilk be indirectly protectedhe aquatic
resourcesoutlined in Table5 include twelve indicator species that occur within the vicinity ofRheposal
namely.

Bluespottedemperor Lethrinus punctulat)s

Red emperofLutjanus sebge

Rankincod (Epinephelus multinotatys

Narrowbarred Spanish mackerécomberomorus commergpn

Grey mackere(Scomberomorus semifascigtus

Western king prawiPenaeus latisulcatyis

Brown tiger prawifPenaeus esculentjis

Silverlipped pearl oysterRinctada maximp

Blue swimmer crafPortunus armatys

Australian land hermit cralCfenobitavariabilig;

Sandfish(sea cucumberHolothuria scabraand

Redfishsea cucumber)Xctinopyga echinitgs
The ruby snapper has been excluded fromrtHevantindicator species list as it is found further offshore in
depths greater than 1580. The crysal crab also is found and fished further offstoven the Proposal areat

depths of >156n. Goldband snapper, Banana prawn and Samson fish are all indicator species for fisheries

which occur well outside theroposalarea

Details on each of the abokey species population/stock status, distribution, habitat, and life history are

provided belowTable showsthe fisheriegcommercialrecreationaland customaryjhat overlap with the
Proposahrea,and the indicator specieselected foeachfishery.
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Table6 Key Indicator species and fisheries that occur within the vicinity ofdpedal.

Blue=commercialGreers customary fishingf speciesOrange= recreational fishinfjspecies

Species Pilbara Fish Pilbara Pilbara Line Mackerel Onslow Prawn
Trawl (Interim) ~ Demersal Trap | Fishery Managed Managed

Managed Managed Fishery Fishery
Fishery Fishery

Bluespotted
emperor

Fishery (PCMF) Fishery (MSC)

Hermit Crab WES Gl
Fishery (HCF)  Australian Sea

Cucumber
Fishery (MSC)

Rankincod

Narrow-barred
Spanish
mackerel

Grey mackerel

Western king
prawn

Brown tiger
prawn

South Segearl
oyster

Blue swimmer
crab
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Pilbara Fish
Trawl (Interim)
Managed
Fishery

Species

Australian land
hermit crab

Pilbara
Demersal Trap
Managed
Fishery

Hermit Crab
Fishery (HCF)

Western
Australian Sea
Cucumber
Fishery (MSC)

Onslow Prawn
Managed
Fishery

Mackerel
Managed
Fishery

Pilbara Line
Fishery

Pilbara Crab Pearl Oyster
Managed Wildstock
Fishery (PCMF) Fishery (MSC)

Sandfish

Redfish
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5.1. Bluespottedemperor

Population

The bluespotted emperoL( punctulatusis endemic to nortiwestern Australia (NWA). There is little genetic
variation between the bluespotted emperor along the NWA coastline, suggesting connectivity between the
populations. Although the juvenile and adblliespottedemperors display restriett movements, the larvae
havethe ability to disperse long distancedlowing gene flow throughout the NWA population (Johnson et al.
1993).

Distribution

Bluespottedemperas are,found in the waters off WA from Geraldtorthe Kimberleyregion,with some
occurrencesn theNT. The species is predominantly distributed within the waters offW&Rilbara region of
NWA has the highest relative abundancthebluespottedemperor,with commercial catch of this species
concentrated across the continentdiedf from 11% to 12€E being a major component of the catch of the
Pilbara Fish Trawl Fishdiyewman et al. 2@

Spawning and nursery areas are thought todstrictedto the west Pilbardeing thearea from which species
dispeisemorewidely(Newman et al. 202MWo differences in biomass or abundance were found between the
targeted fisheries closure (TFC) areas and the broader NWA shelf, which is highangimatet al.2021)

Habitat andlife history

Juvenilebluespottedemperasarefound to be intimatehassociated with inshommacroalgaebeds, often in
water depths less than 1@ (DPIRD Draft Repounpublished. Two cohorts per yeaare recruited in the
inshoremacroalgaebeds in the Dampier énipelago, with the biannual recruitment corresponding with the
biannual peaks in spawning @= : DM=KHGLL=< =EH=JGJAK BMN=FAD= @9:
extending from Dampier to Cape Preston. The juvenile phase of the bluespotteeimdeectly associated
with macroalgaeAs the juveniles increase in size and age, they undergo an ontogenetic shiftvafdrther
offshore across the sheRdults are typicalljound in depths of 8@ 150m. Adult bluespotted emperors in
the weskrnPilbara have high abundancetire continental shelf waters adjacent to large expanses of inshore
macroalgae bedsThe adults are also found coral reef or lagoon habitats, over hard cagedyel,or rubble
substrates StereeBRUVsuUrveysof the bluespotted emperorhaveshown that adult abundances highest
duringdaylight hoursand decrease® with increasing depthéHarveyet al.202)). The species are generally
carnivoroushottom feeders, they feed on other finfish species and invertebrates.

Bluespottedemperors ardunctionalgonochoricbroadcast spawnersherefore the eggs and lansthges of

the species are pelagBpawning occurs through the Pilbara from June to April, with peak spawning occurring
from July to October and Mar¢DPIRD iaft Reportunpublishedl Bluespottedemperors area relatively
shortlived species, readig sexual maturityat 206mm fork length FL) for females and 223 mm FL for males
which generally takeE8 months They can grow up to 368¥m FL and live up to }&argNewmaret al.2021d
DPIRD Draft Repoutypublishedl.
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5.1.1. Commercialcatch

Thebluespottedemperor is a indicatorspecies within the Ntdrern Demersal Scalefifesourceand is an
indicator for thefour fisheries that operate within the resourb®® SMFPFTIME PTMFand PLE Of these
fisheries thePFTIMAPTMFand PLFoperate within the vicinity of the Proposahebluespottedemperor is
predominately fished by theFTIMBnd PTMRENewmanret al.2(21b). Sectiord.2discusses in more detail the
fisheries within the Northern Demersal Scaldislource

Thecommercialcatch for thebluespottedemperor for the 201&9financialyear was 463.2ZNewmanet al.
2021d. The commercial fisheries that target thieespotted emperor operate offshore of the Propdsat
there is some overlap between important nursery haldtad the nearshore development envelofde
presence of the bluespotted emperor caught by commercial fisheries within 10 xkil@ckein relation to
the Proposal area is presentedHigure21 The current stock status for thkiespottedemperor in the Pilbara
is currentlyconsidered to be sustainable
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5.1.2. Recreationalcatch

The Huespotted emperor is caught by recreational fishers throughout the North Ce@amt Gascoyne
bioregiors, with nearly all recreatiahcatches beingeleased 74%, from the 2@Q' 21 survey. Recreational

catch survey results showed bluespotted empercaiught by recreational fishingeremainly taken from the

inshore and nearshoraeasusing line fishing methaBluespottedemperois are harvested by recreational

fishers throughout the yeahe highest number of catches in spring months for 2020/21 (Ryan et al. 2022),
which varied from the 2018/19 results where peak catches were reported in winter months (Ryan et al. 2019).
The resubk from the 200'21 surveyfound that the estimated recreationképt and releasedcatcheswere

similar tothe previous recreational surveyghe recreational catastimatefor thebluespotted emperohas
highuncertainty(Ryan et al. 2019)here was ingfficient data to assess tletal recreational catctveightof

the bluespottedemperor for thdinancialyear (Newman et al. 2021d)

5.1.3. Chartercatch
The chartecatchedor thebluespottedemperor for the 20189 finical year wasO<5t (Newman et aR024).

5.2. Red emperor

Population

Thered emperorlL. sebagpopulationsalong theNWA coastlindisplay little genetic variatigrwith no clear
evidence fodifferentgeographical populationglohnson et al. 1993Howeverstable isotope argsisresults

from individuals at Shark Bay, Ningaloo, Pilbara and Broome were significantly different, which suggests
separate stocks along the NWA coastiite limited mixingf juvenile and adult populatior(Stephersonet

al. 2001).Thegenetic homogeneityf the species is suggested to rhaintained by the dispersal ptlagic
egegsand larvae stagealong the NWA coastlifePIRDraft Reportunpublishedl

Distribution

Red emperos are widelglistributed throughouthe Western Pacifimd Indian Ocan. Throughout Australia
they range from Sydney in N@Wwund the north coast to Cape Naturaliste in {WRIRD Draft Repprt
unpublishedl Red emperawerefound to have greater abundance within the TB@pared to other areas
of the NWA coasgtanglois et ak021)

Habitat andlife history

Juvenilered emperos(<20cm)inhabitnearshore environmengsypically in trbid watersandhavealso been
found futher offshordn reef structuresAs the juveniles mature and grakey disperse into deeper waters
across thecontinental shelfSub-adult red emperors (240 cm) are distributed across the continental shelf
(DPIRD Draft Repoutypublishedl. Adultred emperos are found in watedepthsof up to 180m, generally
found across the shelf in mishelf depths (58110 m depth)and areoften associated with reeflémestone,
and gravel substrateand alsorarelycan be foundwithin lagoons(DPIRD Draft Repoupublishedl Adult
red emperors can be fouradther solitary or in schoals
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Red emperors are lodiyed and slowgrowing with alifespanof up 40 years and a maximum lengtt80#4

cm. Sexual maturity for females can take 8 to1Gg/eahen they reach a FL of 43 cm, males take 8 years and
reach sexual maturity when they reach 46 cmTRE. speciessi a broadcast spawninfish, spawning is
opportunistic withspawning occurring for 10 months of the year, with peaks obser@caberand March
(DPIRD Draft Repaufjpublishedl StereeBRUV analysis of the species found that the highest abundance was
during daylight hours (Harvey et aD23). Thered emperordiet comprisesmainly bottomdwelling fish,
benthiccrustaceansand cephalopals, which aretypicallyconsumedat night (Allen 1985).

5.2.1. Commercialcatch

Thered emperoris an indicator species within the Northern Demersal ScaleRshource including the
NDSMRPFTIMAPTMFRandthe PLEOf these fisheriesnly the PFTIMAPTMFand the PLFoperate within the
vicinity of the Proposabectiond.2discusseshe Northern Demersal ScalefiResourcen more detailln the
201819financialyear the total commercial catafredemperorin the Pilbara was 223.85and for all of WA
was 4150t (Newmanet al. 202D, 6. The fisheries that target the red emperor operaffshore of the
Proposal The presencef theredemperor caight bycommerciaffisheries within 10 x 10 ristocksin relation
to the Proposal area is presentedrigure22

The major performance measures for ted emperoras an indicator species for the Pilbara fishesiethe
speciegspawning stock leveland fishing mortality estimateShe spawning thresholével is 40%pawning
in the unfished biomassTheassessment model indicates that the spawning biomass foretthemperoris
above the thresholdn the 201%&ssessmenit wasfound that fishing was impacting tlage structure of the
red emperorpopulation in some management aredse PFTIMErawl effat was reduced in 2@0as aesult
of relatively high levetsf red emperor fishing mortality arsecliningcatch rates The currentishinglevels in
the Pilbara are unlikely ionpair recruitmentand therefore lie red emperorPilbara stocknanagement uit
is consideredo be stablgNewman et aR0218.
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Figure22

Redemperor presencé€l0 x 10 nrblocks) within the Proposahrea from commercial catch

data from 2012020 (DPIRD 2021).
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5.2.2. Recreationalcatch

Most of the recreational catches for thel emperoroccur throughout the North Coasind Gascoyne
bioregiors, with smalamounts of recreational fishing recorded in the Wasdst bioregionMajority of the
recreational catches occurred inshore or nearshore, with a small amount recorded in the pelagic and offshore
environments (Ryan et al. 2022). Line fishing was the dominant method to catch red emperor, with a small
amount @ught via divingResults from the DRD survey showinter hadthe highest catchatesfor thered

emperor, but catches were recorded yeaund. Similarproportions of the recreational catch were kept and
releasednumbers for the red emperacross thdiverecreational survey®PIRD has completedhe2020/21
surveyresults for amount kept and released were similar with 46% released (Ryan et aln 202207/18
financialyear the total recreational catch fibre redemperorwas 28 (Ryan et al.®.9) and the recreational
catchfor2020/21 noted harvest rates were steady compared with the previous years (Ryan et &ith@22)

the Pilbararegion the red emperor accounted & of the total recreationatch withinthe region(Ryan et

al. 2029. The recreational economic value for the red emperors kept for food is estimated to be $26,911 and
the sport value is estimated to be $64,600 (McLeod and Lindner 2018).

5.2.3. Chartercatch
The charter catch for thed emperoffor the 2018L9financialyear in Vk was @ (Newman et al. 2021e)

5.3. Rankincod

Population

Rankin codE. multinotatuspopulations are found throughout the Indian Ocean, the populationdbatirs

in WA water is distinct from the others found in the mdlaean (Heemstra and Randall 19%8g Rankin
codpopulation in the NWéomprises onlpne genetic population, with little genetic diversity observed within
individuak across the shelfStable isotope analysiadicatesthat there is little mixing betwen the adult
populations along the NWA coastlirich as betwee®nslow and BrooméStephensn et al.2001) The
genetic similarity is thought to berasult ofspawningin pelagic waterand dispersal of eggs and larvae
(Newman et al. 2018). The Pilbar@anagement unit for thRankincodis consideredo bea sustainable stock
(Newman et al. 2021f)

Distribution

Rankincods are found throughoutthe Indian Oceanfrom the Persian Gulf south to Madagascareasd to
Australia Aong the WA oastling they arefound fromthe lower west coasip to the NTborder(Newman et
al. 2021a)Adult Rankin cods have vdimited movement between different geographical locatidnghe
North West Shelthe Rankincod hashighest abundance within theeas of the TF@.is gnerally associated
with areaswith greater habitat religsoft coral) within the TFCanglois et al. 2021)

Habitat andlife history

Juvenile Rankincods are predominately found in inshore shallow regbtemsbut can also be faud
throughout theshelf watersn similar habitat to adultsAdult Rankin cods are foundfshore across the shelf
waters, often in areas with sandubstrate®r rocky reefs. The speciabundance is however patchy across
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the shelf waters, withslight increase in abundance with depths. The maximum depth the species is found in
the water off WA is up to 12QDPRID Draft Repampublishedl.

Rankin cods are protogynous hermaphroditdgnging from female to malevith the larger older individuals
within the population being predominately mal€he females reach sexual maturity at 2.2 years of age, when
they reach 391 mm FL. Once they have reached 626 nmalfRbe females will havehanged sex to male.
They can live up to 24 years and grow to a maximum length of 776 (dRIRD Draft Repaupublishedl

The Rankin cod have pelagic eggs, with spawning predominately occurring from June to DeGanrdiear(

et al. 2018; DPIRD Dra#p®rt,unpublishedl Rankincod diet predominately consists of fish and crustaceans.

5.3.1. Commercialcatch

TheRankincodis an indicator species within the Northern Demersal Scakdsburceand is an indicator for
the four fisheriesNDSMAPFTIMAPTMFand PLF that operate within the resource. Of these fisheAESIMF
PTMFand PLFare relevantvithin the vicinity of the Proposé@llewmanet al.2021) Section4.2discusses in
more detail the fisheries within the Northern Demersal ScaRésburce The fisheries that target thiankin
cod operate offshore of the Propos&he presence of Rankin catlight by commercial fisheries within 10 x
10 nmblocksin relation to the Proposal area is presente#ligure23 The current stock status of tiRankin
codin the Pibara is sustainable, witpawning biomass unlikely to be depletaad recruitment unimpaired
(Newmanet al.202¥). For the 20189 finical year the total commercial catch of Benkincod in WA was
240.42.
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Figure23

Rankincod presence(10 x 10 nnblocks within the Proposahrea from commercial catch

data from 2012020 (DPIRD 2021).
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5.3.2. Recreationalcatch

Majority of recreational catches occur throughout the North Caast Gascoynebioregion, with small
amounts being caught within th&/est Coashioregion. The recreational catch data shows that nirzgtkin

cod catchesare kept, with a release rate @%b during the 20/'21 period. Rankincod are predominately
caught by reaational fishers within the inshore and nearshore environments with small amounts of
recreational catches occurring the estuarine,offshore andpelagic environmentsilmostall recreational
catches are obtained using fishing line methods, with a smmadbat caught through diving-he majority of
Rankincod catches occur during the autumn and wintaonths but are caught by recreational fishers
throughout the yearWithin the North Coast bioregion, the Rankin rod accounted for 2% of the total
recreationa catch during the 2020/21 period (Ryan et al. 2022)eskimeated recreational catch &ankin
codin 201718 was 27t (Ryaret al.2019 and the recreational catch for 2020/21 noted harvest rates were
steady compared with the previous years (Ryan 203aR)

5.3.3. Chartercatch
TheWA charter catch for thankincodin the 2018L9finical year was 183 Newmaret al.2021j.

5.4. Western king prawn

Population

Electrophoretic studies owestern king prawnbave demonstrated genetic differences among populations
sampled in WA, the Gulf of Carpentaria 8AdRichardson1982. This species generally only forms large
stocks in areas associated with the hypersaline waters of marine embayidaiitda( et al. 993).The
populations ofwestern king prawnén Shark Bay and Exmouth Gulf thus function as independent, self
sustaining stocks.

Distribution

Western king prawrere distibuted throughout thetemperate,subtropical,and tropical waterf Australia.
The pecies occurrom SA WA, NTQueenslandQLDand nortrernNew South WalgNSW{[Grey et al. 1983

Habitat andlife history

The life history ofvestern king prawnslosely resembles that dfrown tiger prawns As in other penaeid
prawns theyundertake a migration from nursery areas to deeper, more offshore ytatspawn Postlarval
and juvenilevestern king prawnarefound in shallow water#) shallow tidal flats with sand or mud substrate.
They areggererally associated with mangrove habitatisd seagrass bedguveniles cainhabit areas with
higher salinityln Shark Bayjuveniles are found in extensive hypersaline shallow W@&am 1975)luvenile
western king prawnspend about three to six montlis the nursery grounds before they reach maturity and
migrate offshore, entering the trawl fishiggpunds(Pennand Stalker 1979 This migrationakes place in
April/May of each yea8pawning occurfrom August to Mayyith juveniles present in shallosmbayments
from Septembetto April with peak abundance in January. Once grown tto 2% mm carapace lengthGl)
they begin to migrate furthe@ffshoreinto deeper waters.
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Western king prawn®ach sexual maturity when they reachZZ3nm CL, which takes 6 ton®onths The

lifespan fomvestern king prawnis generally between 2 to 3 years, with a maximum life span of 4yealls
et al.2021)

5.4.1. Commercialcatch

Thewestern king prawiis an imicator species for the Northern Invertebrate Resqurbéch includes the
following fisheriesOPMI-Nickol Bay Prawn Managed Fishery, Broome Prawn Managed Fishery and Kimberley
Prawn Managed FisherfheOPMFoperates within the vicinity of the Proposééctiond.3discussesn more

detail the fisheries within the Northern Invertebrate Reso@oemmercial fisheries that target the western

king pravn operate within the vicinity of thBroposal The presences efestern king prawns caught by
commercial fisheries within 10 x 10 hlocksin relation to the Proposal area is presente#igure24.

The totalcommercialkatch for the 201&9financialyear for WA was 1] however thé&orthern Invertebrate
Resourcenakes up a very small amount of the total WA catth only 5.5 coming from the fisheries within
the resource (bellet al.2021)For the fisheriewithin the Northern Invertebrate Resoumnesternking prawn
stocks are considered sustainable.
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Figure24 Western kingrrawnpresencg(10 x 10 nrblocks within the Proposaérea from commercial

catch data from 2018020 (DPIRD 2021).
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5.5. Brown tiger prawn

Population

The population obrown tiger prawns(P. esculentusacross Australia is not genetically homogenouih
Wardet al (2006howing a genetic breand small differencesccurring between the populatieof Shark
Bay and Exmouth Gulf.

Distribution

Brown tigemprawns areggenerally regarded as endemic to Australia and are distributed around the northern
coast, from cemal NSWn the east to Shark Bay in WWAey aréound in tropical and subtropical waters (Ward
et al.2006).

Habitat andlife history

Brown tiger prawnesan live for 83 yearsand mature ab-7 months of agereachingsexual maturity when they

reach 3239mm CL, at which time they undertake a migration into more offshore waters to spawn. Once eggs
hatch, larvae metamorphose through various nauplii stages. If larvae have drifted to a suitable nursery area,
they will setie as post larvae on beds of seagrass and aigaeo four weeks afteéhe eggs are released from

the females. If settlement occurs in unsuitable habitats, they are likely to perish.

Postlarvalbrown tiger prawngccupy shallow seagrass and algainmunities, generally in water less than

m deep Ovenderet al.2007) Juvenileorown tiger prawnsre generally foundhidense patches of seagrass
with higherdensities of juveniles found in seagrass bibds are in close proximity imangrovesCyclones
have historically damaged critical inshore nursgy habitats In Exmouth Gulf a loss of <2% of
macroalgal/seagrass bed coweas linked to a subsequent reduction of prawworuitment.Loneragan et al
(2013)found thattiger prawn recruitment and landings are significactlyrelated with macroalgae and
seagrass bed covekarger juveniles and aduttrown tiger prawnsare less dependent on seagraasd
macroalgal beds, with largguvenilesmoving further offshoreinto deeper watersand adults often being
found over mud or sand substrat@swaters less than 3@ depth. Most spawning females are found in water
13to 20 m deepKangas and Sporer 2015

5.5.1. Commercialcatch

Thebrown tiger prawnsrean indicator species foh¢ Northern Invertebrate Resource, which includes the
following fisheriesODPMI-Nickol Bay Prawn Managed Fishery, Broome Prawn Managed Fishery and Kimberley
Prawn Managed Fishery. TBRBMFoperates within the vicinity of tHeroposal Section4.3discusses in more

detail the fisheries within the Northern Invertebrate Resource.

Thecommercialy> AK @= < | Indudes hibth tHelbBo@rRiger prawn (P. esculentysand thegrooved
tiger prawn(P. semisulcatgshowever thegrooved tiger prawn is not found in WiAe total WAommercial
catch for tiger prawnr the 2018L9financialyear was 815.29Butleret al.2021)Only34t of the WA catch
came from the Northern Invertebrate Resouifidee commercial fisheries that targee brown tigemprawn
operate within the vicinity of the proposalhe presences of brown tiger prawns caught by commercial
fisheries within 10 x 10 risfocksin relation to the Proposal area is presente#igure25. The stock sttus of

the Northern Invertebrate Resourcesassidered to besustainable.
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Figure25

Brown tiger prawn presendé&0 x 10 nrblockg within the Proposaarea from commercial

catch data from 201:8020(DPIRD 2021)
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5.6. Blue swimme crab

Population

Chaplin et al. (2001) reported that assemblagdsuef swimmer crab throughout WA become increasingly
geneticallydistinct as the geographic distance between the assemblages in@edseExmouth Gulf and
Shark Bay populations atikereforeconsidered to be geneticalheparatefrom one another.

Distribution

Theblue swimmer crabas a wide distribution throughout the IndfBest Pacificegion InWAthe distribution
of theblue swimmer craoccurs alon@500km of the coastline, where the species raingm cool temperate
waters through to warm tropical waters (Johnstiral.202L).

Habitat andlife history

Blue swimmer crabcan spawn all year rourid the Pilbarathe crabsexhibita similar life cycléo thosein
Shark Bay, with peak spawning occurrdrgm July to SeptembefJohnstonet al.2020) Matinggenerally
occurs during thevarmer monthsFemales will generally move offshore when spawning, but in sases,
theywill spawnnearthe mouttsof estuaries (Kangas 20Q)venile crabsvith <100mm carapace width (CW)
inhabit shallow habitats(often seagrass beds preferably in protectetbay environments The structural
integrity, shootensity and size of the seagrass badsimportant for the survival of juvenitdue swimmer
crabs (Hovel andLipcius2001;Hovel and Lipcius 20p he juvenile crabs remain in the shallower habitats
during tre spring to summer months while they grow and mafGteandrapavaet al.2019).

Adult blue swimmer crabmove further offshore into deeper waters at the autumn and during winter, this
movement is thought to bmfluencedby temperature andalinity. Adultblue swimmer crabinhabit a wide

range of inshore and continental shelf ecosystems, from the intertidal zone to at least 50 m in depth (Kangas
2000). However, they are most abundant in sandy, muddyaoraalgal and seagrass benthic haltgaof
K@IDDGO OY I'P EO6 F=9JK@B6nstenetalR2620)=KLM9JAF= =; GKQKL =

Blue swimmer crabare fast growing and shémted. Femaleseach sexual maturityat 10 to 12 months of age
or~110 mm CWand 105 mntarapace width(CW for males (Chandreapanet al.2017) Both sexes attaia
commercial sizeof 135 mm CVdt about15 months.Hshing is normally restricted to between March and
November each yed&dohnsta et al. 2020)

5.6.1. Commercialcatch

The blue swimmer crahs the indicator species for tHdorth Coast Crab Resouraghich includes two
fisheriesPCMF and the Kimberley Crab managed FishieeyP? CMF the only fishery that operates within the
vicinity of the Proposabectiond.4discusses in more detdlile fisheries within the North Coast Crab Resource.
Theblue swimmer cralis also an indicator speciggthin otheraquatic resourceswithin WA withfisheries
occurringalong 250&m of the WA coastling@lohnston et al. 2021&ommercial fisheries that target the blue
swimmer crab operate within the vicinity of the Propo3dle presence of blue swimmer cralasight by
commercial fisheries within 10 x 10 nbiocks in relation (Figure 26). Environmental variablesuch a
temperature have a significant influence on the fisheries gagctunit d effort,with increased catch rates
during the warmer month@lohnstonet al.20214.
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The total commercial catch for thdue swimmer cralk in WA was 688.2 The PCMF contributes only a small
amount to the total commercial cat¢c with only 28.3 of blue swimmer crabcaught from the EMF, the
Exmouth Gulf Developing Crab Fishery and agpadaluct from theNorthern Invertebrate Resources fisheries
(Johnstonet al.202D).

5.6.2. Recreationalcatch

Blue swimmer crabare a very common recreational catch, with alraisihe recreational catches occurring

in the West Coast bioregion, with a very small amount of recreational catch occurring throughout the Gascoyne
(83%)and North Coas{1%)bioregions(Ryan et al. 202Zyhe Norh Coast bioregion had an estimalte
recreational catch df.5 t of blue swimmer crabs for the 20B7period (Ryan et al. 2018)the Pilbara region

the blue swimmeris the most commonly caughtecreationalinvertebrate accounting for7% of the
recreationalkatch within the region for the 2021 period.In the North Coast Bioregion blue swimmer crabs

only present 3% of the recreational catch (Ryan et al. Z022¢stimatedecreationatatch foblueswimmer

crabsin WA was 68 with most othis coming from the West Coast bioregion.
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Figure26 Blue swimmer crab presen¢20 x 10 nrblocks within the Proposahrea from commercial

catch data from 2018020(DPIRD 2021)
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5.7. Narrow-barred Spanish mackerel

The narrowbarred Spanish mackeréd an important commercial, recreational arfighing charter species
throughoutthe Indopacific, especially off the coast of Northern Austriliéafnanet al.2012)The specie$.
commersors often referred to asitherthe Spanish mackerelr the narrowbarred Sparsh mackerel.

Population

Severaldistinct genetic stockef Spanish mackerel are found across the {Rdgific regionGeneticand
microsatellite analysis ofSpanish mackerehave found that there are threelistinct Australianstocks
(Buckworthet al.2007), including

NorthernMesterrmAustralian

Torres Straitand

East coast Australian
Within the Northern/Western Australian Spanish mackerel gensi@mpopulation regionally speific
population structures also occur, with evidence of little dispersal of adults between groups. These groups have
been termed th&sascoyne/West Coast, Pilbara, and Kingg¢Buckworthet al.2007; Newmaret al.2012)
Populations within theemanagemem zonesshowdifferences in demography, age structwlith opaque
zone formationand growth trendéNewmaret al.2012).

Distribution

The Spanish mackerel is widely distributed along the WA coastline fr@di (l8ewmanet al.2012).The
species isargeted by both commercial and recreational fisherieg/ily,NT, QLD and NSW(Roelofset al.
2021a)

Habitat andlife history

Juvenile Spanish mackerehabitinshore shallowvaters ancareoften associated with mangroves and reef
structures (Newmaaet al.2012)The rate of growth of juveniles is extremely rapid within the firgy&nhen
they reach approximatel300mm FL After thighe growth rate slow down due to the decreased water
temperaturesin the winter months whethe juvenileshave reached this growth stafféewmanet al.2012).

Adult Spanish mackerate found in coastal waters witdepths ranging from 15 to 2@ often around reef
systemsCiritical habitat fothe Spanishmackerelis oceanographic features such as reefs and islands located
within the inshore and offshore pelagic zone (Lewis 2026Yy.form seasonal aggregations in shallow coastal
waterswhich aregenerally associated with foraging and godasielopment prior to spawning. In the Pilbara
Spanish mackeredpawn during Octobeto January Lewis 202D The fishing season in WA is fritayto
October(Mackie et al. 200Bewis 2020

Spanish mackeradan live for over 22 yeaiGrowth curves demmstrate that this species grows very rapidly
early in life (attaining about 800 nirharound the end of the first year of life). The fishery (MMF) is based on 2
to 4yea old individuals (Lewis 2020). Females reach sexual maturity at tofZagears
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Spanish mackerebegin toform schools early in their juvenile stgf#ackie et al. 2003 nd this schooling
behaviour continues throughout their aduifie. Spanish mackerdééed on fish, squid, prawns and mantis
shrimp.

5.7.1. Commercialcatch

The Spanish macé#rel is an indicator species for the Statewide Large Pelagic Scalefish Resuhiate
manages the MMF. The MMF is separated th#othree population areas: Kimbeely, Pilbara and
Gascoyne/West Coa8ection4.5discussesn more detail the Statewide Large Pelagic Scalefish Resource.
Commercial fisheries that target the narrbarred Spanish mackerel operate within the vicinity of the
Proposal The presence of Spanish mackerel caught by commercial fisheries within 10 xbidksin
relation to the Proposal area is presenteigure2?.

The total WA cah ofSpanish mackerdbr 2020 was 288 t and the commercial status of species was deemed
as acceptable (Lewis and Watt 20Zheminimum sizdimit of theSpanish mackerés900mm TL in WA. The
status of the MMiR WAis consideredo be sustainabléRoelofset al.2021h).

The lifehistory traitswhich includerapid initial rateof growth and low age of sexual matuydive the species
ahigh production potentiaHoweverijn WAthe productivity of the species is relatively low, compared to other
mackerel fisheries in the Ingmacific This is a result of the low levels of primary and secondary production
within the Kimberley and Pilbara region, with the awtrient current linting production within the shelf
waters The low productivity of the Spanish mackerel in WA waters meanhéhspecies has low levels of
sustainable catch and does not have the capdftythe fishery to undergo any largeale development
(Newmaret d. 2012).

5.7.2. Recreationalcatch

Spanish mackerel is the most popular recreationally caught pelagic species, makifg wh thetop 15

pelagic speciesaught recreationally from 20to 2@1(Ryan et al. 22). Spanish mackerelremostly caught
recreationally througtboat-basedfishing, with the highest number of catctresordedin the North Coast

and Gascoyne bioregionsvith some catches recorded in the West Coast bioredibase catches are
predominately in the inshor@earshoreand pelagc but a small amounare alsocaughtoffshore. Spanish
mackerel are caughredominatelyby fishing line, with smaltamounts caught by diving and net§panish
mackerel are caught recreationally throughout the year, but have lower recreational catch in the summer
months (Ryanet al.2022). The totalestimated recreational catch &panish mackerdbr 2@022was56t

(Ryaret al.2022).

Recreational §hing of theSpanish mackeralccurs abne of the highegtatesforlarge pelagidish andis the
fifth most kept finfish specieksarge numberef Spanish mackerel recreational catclasreleased due to
being undersizewith 41% of the recreational ches being releas@Ryan et al. 2022There is higtpost-
release mortality foBpanish mackereilhis may be due taot having a swim bladdé€kLewis 2020)
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5.7.3. Chartercatch

The Spanish mackerat a popular charter fish specide total WA charter catch for the 20BFinancial
year was 14. The species is the fourth highest kémt charter/fishing tour operationdhe chaer catch of
Spanish mackerel has been stable since 2008 catchlevels of 140 20t per yeafRoelofst al.2021a).
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Figure27

Spanish mackerel presen¢®0 x 10 nnblockg within the Proposahrea from commercial

catch data from 201:8020(DPIRD 2021)
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5.8. Grey mackerel

Population

The WA population gireymackerelS. semifasciatliarea different genetic stock tthosefound throughout
the NT and the e coast ofQLD There is little genetic flow and connectiigtween the Wopulationand
the easternpopulations, which ighought to be aresult of unsuitable habitalong the Kimbedy coastline
(Brodericket al.2011) AlWAGrey mackerddelong tothe same genetic stock.

Distribution

Grey mackerddave restricted distribution throughout tseuthern waters of Papua Newiaand northern
Australia from Shark Bay MSWRoelofset al.202Db). The grey mackerel has a nearshore distribution and is
the largest inshore mackerel specidhie WA population ajrey mackerelhave a high degree of spatial
separationfrom the other populations and seem to be restricted to the waters off the WA coastline (Newman
et al. 201Q)

Habitat andlife history

The larvae and juveniles of this species inhabit coastal bays, the inner snafrdagoors, estuarine
environmentsand nearshore areas that are typically influenced by freshwatafframd low salinity surface

waters (Newmaet al.2010). Adulgrey mackerehre known to commonly occur in turbid tropical and sub
tropical waters bapproximately 8 30 m depth. This is usualbundin the vicinity of bottom structusgnear

rocky headlands and reefs (where pelagic baitfish such as tropical sardines and herrings are concentrated)
and oversandymud and muddy sand substrates. Thayely occur at the edge of the continental sltelf

depths of 100 mGrey mackerallso inhabit nearshorareas such asver mouths and estuaries, due to their
ability to tolerate low salinity waters (Nemetral.2010)

Grey mackerelre known to liveip to 14 yearfRoelofst al.202b). Grey mackerelre a fasgrowing species,
reaching sexual maturity in less than 2 years. Females reach sexual maturity when they neachof@0
length, males when they reach G6én TL

The species forms large sai®in Jungo September, during which the short fishing season takes place. It is
not known where they reside outsidethis period, however it is thought that they disperse in coastal waters.
In WAthis period of schooling does not coincide with thawping season of DecemterMarch(Lewis 2020)

5.8.1. Commercialcatch

Thegrey mackereis an indicator species for the Statewide Large Pelagic Scalefish Resource, which manages
the MMF. The MMF is separated into three areas: Kimberley, Pilbara and Gascoyne/W8stioasb
discusses in more detail the Statewide Large Pelagic Scalefish ReSaunceercial fisheries that target the

grey mackerebperate within the vicinity of the Proposalhe presences of grey mackertalight by
commercial fisheries within 10 x 10 hlocksin relation to the Proposal area is presentefigure28

The total WA commercial catchgeymackerelin 2020 was 1.t (Lewis and Watt 2021), and its status was
assessed to be acceptable and sustainable. The commercial catch in WA is considerably smaller than the NT
and QLDand is thought to be a reflection of low deemed and limited targeted commercial fishing (Rbelofs

al. 2021b).
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5.8.2. Recreational Catch

Grey mackerel apopular recreationakpeciesand was theeleventhmost recreationallycaught pelagic
species in the Z¥21survey period (Ryan et al.22y) Mostrecreational catchesf greymackerelduring the
2020/21 wereecorded inthe North Coasand Gascoyn@ioregiors. The 2@0Q'21recreational survey results
showedthat the recreational cataksof greymackereffor this periodvaslower than the 2018/19 survey but
higher thanin the previous thee Statewide surveyq2011/12, 2013/14 and 2015/16), but &&ihh level of
uncertainty. Mostfthe recreational catches are through line fishimith a smalhumber ofcaught via diving.
Spanish mackerel were mostly caught in the pelagic environment, followegkarghore and inshore
environmentsRecreational catchewere recorded yeaound with high amount cauglim autumn and spring
(Ryaret al.2022).

5.8.3. Charter Catch

The total WA charter catdbur tour operations within WA grey mackerel generally account for <1 t of the
annual large pelagic indicator species (Lewis and Watt 2021). For thE92@iahcial year the charter catch
was <0.5 t (Roelofs et al. 2021b).
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FHgure28 Grey mackerel presen¢®0 x 10 nrblockg within the Proposahrea from commercial catch
data from 201€020(DPIRD 2021)
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