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Summary

Bycatch (nortargeted organismshat are unintentionallycaughtwhenfishing) remains one of the
most important issues i KS ¢ 2 NI REbaard¥theZdnPavdnSodibPcatch that is thrown
away, dead or alivegre consideredhe most important component of bycatdhecausehey
representa perceived wastage afeafoodresourcesjnvolve interactions witirhreatened,
Endangered and Protestl specie TEPS), andattract significant interestrom many stakeholders
includingother fisheries,conservation groupshird party certifications stock assessment
scientists and the general puhlithere isnow growing acceptancand international, regional and
national agreementand instrumentghat encourageand/or requiregovernments to report on

the status of bycatche#And there have been several efforts ttmsoA y Of dzRAthfed C! h Qa
decadalglobalreports (www.fao.0rg/3/t4890e/T4890E00.htm
www.fao.org/3/y5936e/y5936e00.htnwww.fao.org/3/CA2905EN/ca2906epdf) and the United
{G1r0SaQ blraAazylt . 200K wSLR2NIOAY3 LINROSaa
(www.fisheries.noaa.gov/resource/document/nationaycatchreport).

This report constittes! dza (i Nitsttnatibn@ &ttempt to report on bycatch from its commercial
fisheries Itis the result of the application of the followingssep methodology:

1. Identifyallindividual fisheriegand the fishingnethodsused in them) foeach jurisdiction
andthe annual landings for each. Expresssbelata asverags with associated standard
errors (SES)

2. Gather all available papers, reports and datasets on fisheries discards=i#hteractions
in each jurisdictionFrom thesegderive retained:discard ratios for each fishery/methadd
express these as averages (if multiple ratios exist) with associated SE

3. For those fisheries/methods that lack ratios in Step 2, identify and include any substitute
ratios from similar fisheries/methafrom other jurisdictions.

4. Multiply the average ratios from Ste2 and3 by the average landings data from Step 1 to
obtain total estimatel annual discards for each fishery/method and add these together to
get jurisdictionatotals with appropriate SEs.

5. Apply the steps in the USréer Classification Scheme
(www.fisheries.noaa.gov/resource/document/nationycatchreport) for estimating the
quality of thebycatchinformation for each fishery/method, weighted by the estimated
level of discards for each.

This study required many assumptions when extrapolating the limited number of empirically
derived discard ratios by total retained catches to obtain estimates fovidhaal fisheries,

methods and jurisdictiondn these circumstancesurrogate ratios from other, similar
fisheries/methods from the same or other jurisdictions had to be usatdunavoidable problem

for those fisheries/methods where there are no observer data or other ways to estimate discards.

Notwithstandingthese shatfalls, the results delivered three new pieces of information about
l dzZAGNF £ Al Qa O2YYSNDALf -T9(H éstihiafesDadisdaaizNgy fsEery,i K S
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with TEPSand (iii) estimates of the quality of the information used to generate (i) and (ii).

The quantity and quality of discard ratiesailableenabled a reasonably robust estimate of the
level of discards occurriny K NP dz3 K 2 dzii ishatigs jutistidtidndOverall, during the last
RSOl RSX ! dzid G NI f A Iwere estheatédrtShHad@nanbially discarde@SaKSE &
4.3%) of what was caught &2,368t (SELO,661t). Whilst this rate is quite high compared to, for
example,the 17% 2 NJ G4 KS ! { | QaitiskirifiGantly less fdn sh& 5518% Samated

a

F2NJ ! dzd G NI"{3xf 12 o & QRSO ERIHE NBLER2 NI FyR &AYAL | NI G
databaseThissuggessi K| 15 2@SNJ 6§ KS LI} aid w fishalidhaNd = | dza (G NJ

significantly reduced their discardsalthough the latest estimate o37.6% still leaves room for
improvement.

The data showed thatl72% of all discards y ! dz& (1 NI f A I Q& cate oM fIdRO A | f

fisheries/methodswith the remaining 28 fisheries/methods contributingnly 28.8%. Clearly,
effort to reduce discards further in Australia should focus on the for@fesheries/methods and
in particular the Queensland East Coast Prawn Trawl fishenhalooe contributed7.1% of all
2F 1 dzZAGNI £ Al Qa shighedddishERimgiisheries/nmieth&ls, 3 ardaBdittawl
fisheriesG KS [/ 2YY2y Sl t 0KQa b2NIKSNY t NI g@and yR
{ 2dz0 K ! dza 0 NI f A | €s§anexpdctédyfesultsdradri travlflingdskvaladwn as
the least selective fishing methad the world. Asignificant amount of research has occurred
(particularly in Australia) to modify these methods so that they fish more selectuelyur
resultssuggest that there remains work to be done in thisa- especially in the implementation
of alreadydeveloped technologies

Two other high discardingiscarding fisheries/ere the Western Australian and Tasmanian Rock
Lobster fisheries perhaps the met surprising result fronthis study Most would consider lobster
trapping as a reasonably selective method yet this study estimated that 47.6% and 77.9% of
catchesare discarded in thee 2fisheries, respectivel\But itis important to note that most of
these discards are undersize (and/or berried female) lobstevkich are required by regulations
to be released andre believed to have very high survival rates after discardsugthe actual
impact of such discarding on populations is likely to beimmath

In addition to the above observations, additiofimdingsworth noting for each jurisdiction
include (i) the manydiscard ratiosavailablefor NSW are quite old suggesting that updated

T )

{ 2 d

observer programmes are warranted; filack of accesste dzZSSy af I YRQ& 206 & SNIIS N

required many assumptionand surrogates to be usddr this state (iii) theNorthern Territory
AaK26SR (KS f2¢Sail tS@gSta 27F RAustQ4.686R)\WCHriaRar
information led toa sgnificant underestimate of discardirtyle to confidentiality restrictions
precluding the apportionment aiscardratios to a largepart of the catch (v)the majority of
fisheries/methodsan Western and South Australshowed few discards due to a combiime of
the relatively low total landings of many fisheries/methods and the usgude benign methods

-t

(eg. handgathering,spears, noosestc.)insome (viiY2a i 2F 2 S&aGSNY ! dza d NI f
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(62.4%) came from just two fisheries (Western Rock Lolqgstér4% and Shark Bay Prawn Trawl

16%) and (vii) dza 4 NI f A I Q& fishetieshadlykoSS ot Siaki RA 2 OF NR RIF G
jurisdictions due to the availability @iformation¥ N2 Y ! C arun@idg olisé&wé@nd more

recent) Electronic Monitang (EM)programmes. The results show#te dominant contributiorto

discards irCommonwealtifisherieswasby the Northern Prawn fishery (50.2% of the totaiith

estimates formostother fisheriesbeingquite low.

¢ KS [/ 2YY2Y ¢ & discariaisalltiediatomparisorthat indicatedli K & ¥ A & KS N&
logbook informatiorunder-estimated levels of general discards (as estimated from observer data)

by 8.7%- confirming the oftenstated but rarelyproven assertion that selieported information

about discardslo not always reflectrue levels.

Whilst thisstudyproduced reasonable estimates of general discards for most fisheries and

methods in Australiathe same cannot be said for interactions witBEPSThis wa®ecausef(i)

such species are, by their very nature, rare, so interactions between them and commercial
FAAKSNASAE IINB ftaz2z NINB | yR adp@tNiciRidtedctions cirR 6 A A
be influenced by the controversy that such interactions may incur. As a resutiere unable to

provide anysort of annual estimatesf these interactions foalmostall jurisdictions

The exception to thigvas the very good informationaviail 6 t S FNRY ! dza i NI f Al Q&
observer programmes whigbhermitted extrapolationsabout TEP$iteractionsto a fishery level.

The results showed that 10BEPSvererecorded by observers over a 9 year peraidin average

of 37,616 interactions per yedwith 61.7% animals released alivéhd the largest number of

these interactions occurred in trawl fisheries with the Northern Prawn fishery recording by far the
most(52% of all interactions) the majorityof which involved sea snakésith 65.3%released

alive)

TKS / 2YY2Yy ¢ SdnTEP#®@ractidRdalsiokllowed a comparisothat showed that
FTAAKSNREQ 230 2 2timitedFER NiXTactiohstagestidpfdRIsy didserverdata) by
60.4% much better than the undereporting rate for general discardgeen aboveFurther, this
situation has improveih some Commonwealth fisheri@s recent yearslue to the
implementation ofan EM gogramme.

Whilst the poor informatiorabout TEP$hteractionsin! dz& (i NJsthtds lar@ &erritories
precluded the calculation of annual asiates it isimportant to notethat these jurisdictions are
far from being alone ithis regard This is a commoproblemthroughout the world, even for
jurisdictions that run observer programmes for the express purpose of providing information
about TEP$teractions One solution iso increase sample sig¢o such levedthat variances are
reduced to acceptable lev&lBut suclprogrammesare very expensive and possibly unnecessary
in Australia given the relative number GFEP $teractions that, intuitively, our fisheries may
have.However, Electronic Monitoringd EM)of fisheries using cameras is offering solutions to this



issueby auditing (andsoimproving) seltreported dataabout such interactions ifi A & fo§oNdksQ
(shownherefor22 ¥ | dzZA G NI f Al Qa / 2YY2y6SIfGK FAAKSNRASAL

The appication of the US ('éer Classification system for scoring the quality of bycatch
informationto Australid? & R I { kuiterdaSohaRl& dRiality scordésr general discardacross

most jurisdictionswith an average weighted national score5f.6%. The best performing

jurisdiction was the Commonwealth (69.9&@ue to its longrunning and quite comprehensive
observer and (more recent) EM programmasisdictions with at least some observer data
(especially those that cover high discarding fisk®rethods) also scored well (NSW, Northern
Territory, Tasmania and Queensland) whilst Victoria, South Australia and Western Australia scored
the lowest due to their scarcity of observer data and the needuiostitutemany surrogateates

from other fisheies/methods/jurisdictions. FOFEP$teractions, qualityscores werdar worse- a
national average score of just 8%. The exceptiowas for Commonwealth fisheriegith a score

of 49%c again due to the observer and recent EM programm@smportant use of these quality
metrics is in providing a baseline measure against which future metrics can be compared to allow
one to gauge improvements (or diminishments) in information abdaydatch And they also allow

one to identify priorities for future bycatcmonitoring programmes - which wouldideally focus on

the higherdiscarding fisheries identified in this study.

In providing the above information, this report has yield@yla baseline to be used by Austrélia
jurisdictionsin the future to track peiormance in managing discarde-P$teractions and the

quality of bycatch information; (ii) the identification of key gaps in information where future work

to monitor and reduce discardshould focus; and (iii) methodology that may be used by other

countries and jurisdictions to estimate and report on bycatatvarious entities and processes
includingstock assessmentEcosystenbased Fisheries Management initiatiy€s! h Q& / 2 RS 2
Conduct for Responsible Fisheriassessments by edabelling organisations, the@ | Qammon

Fisheries Policgndits Landing Obligatioras well as the most important stakeholders ofcalhe

perpetual owners of all fisheries discards artelP$ the general public.



Introduction

Bycatchg & 2y OS alAR (2 6S (GKS FAAKSNARSA AaadzsS 27
management, policy anscience being a major component &cosystenbased Fisheries

ManagemenitK S | yAGSR Dbl GA2ya C22R (FADRcodyskeNSppbodzth (i dzZNB
to Fisheries Management ar@@bde of Condugttock assessments, fisheri@ssessments by e€o

labelling organisations, thEuropean Unio@ @U)Common Fisheries Poljays Landing

Obligation,anda host of state, national, regional and globatmments.

Justiniarthe Great (Emperor of Rome) %33 CElefines public resources @&t quiden naturali
jure communia sunt omnia haec, aer, aqua profundus, et mare et per hoc litorr& ma@NJ o
natural law they are goods common to all thekengs: the air, running waters, the sea, and,
O2yaSldsSyiaft es (usthiany$538)Iotyiedenaralpuidsoivi fisheries resources
at least up to the point where they are retained for sale or consumpbipfishers And for
millennia(as farback aghe Chin Dynasty 24207 BE, Justinian the Greab33 andthe Magna
Carta, 1215), the basic form of tbk@ublic Trust Doctrin¥ X @bliges governments to manage
common natural resources in the best interests of their citizenspgeficiaries of the trust
Whilst fisheries jurisdictiontavelongrecognised the need to report titss publicand other
stakeholdergegarding the status of exploited stocks, thergiswing acceptancthat
governments also need to repoon the statis of bycatches andn particulardiscardsThis is
becausefor discarded fish, public ownershippsrpetual ie. the public own all discarded fish, all
the time. Sogovernments (who are given the task of managing this property on behalf of that
public)are expected tandertakethoseactivities expeatd of anyonewho isresponsilbe for
someoneelseQ @roperty: its stewardship, management, monitoring and reportifi¢AO, 2015)

In recent yearstheimportance of bycatch monitoringnd reportinghas been recognised &
variety ofA Y 0 SNY F GA2y I f | ANBSYSyYyGaszx 3IdARStEAYySa I yR
on Bycatch Management and Reduction of Discards an@ike@ommon Fisheries Poji But

reporting on bycatchesand consolidating such reporting into jurisdictional summaigesery

different from reporting on landd catchedecause: (i) it ifar moredifficult to obtain bycatch

data (usuallyby using quite expensivebserverprogrammes and/or, in recent timeg§Mcamera
technology; and (i) because of its scarcitygportingon such dataequiressignificant

assumptions anéxtrapolations.

There have beermowever,several efforts tawonsolidatereporting on bycatchincluding® h Q a
decadalglobalreports in 19942005and 2019Alverson et al, 1994; Kelleher, 200%rez Rodaet

al., 2019. AndUNmember countriehave agreed via their endorsement of the FAO Guidelines on
Bycatch Management and Reduction of DiscdF0,2011) to also report on bycatches and
discarddfor their own jurisdiction(s)The United Statesvas the first nation to do so via their very
comprehensive National Bycatch Reporting prod@éBdFS, 2011)

The only nationdy consolidatedestimates of bycatchfor Australiah NB (1 K2a$S 02yl AyS
two most recent decadal report&elleher(2005)S & G A YI G SR (i déhndercibffidierieNI £ A | O
discard meoe than they retain (e. 55.3%whilstPérezRoda S | f ®Qa 6 Hmenpd RI
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estimate of 39.8%Suchfigures maysurprisemany (includingfishing industriesenvironmental
groupsandthose concerned with séaod security and has thgotential to adversely affect

| dza G NJ fearhe@BrandaS & riesponsible fisheries managemation. But these estimates

are problematic as they incorporated very few empirical estimatedis¢ardsf N2 Y ! dza G NJ £ A
fisheries.

Thisdocument constitutes the first attempt to exhaustively obtain, estimate and report bycatches
forall! dza ( NJ f ArdiaQf@her@®aridra®o estimate the quality of the data used to make such
SatAYlLIGSad LY 42 R2AYy3IS GKAA NBLRNI LINRPJARSA
jurisdictionsregardingtheir bycatch management and estimatias well aggainst estimtes

from other countriesand global averagest also provides a first benchmark that can be compared

to future estimates which will allow the public and other stakeholders to track improvements (or
declines) il dz& G Naychtéhim@nigemerdnd estimatdn.

Scope and Definitions

It is important in any study about bycatch to establish (quite edt$ygcope and definitionsto set
the boundaries around what Iseing describedin terms of scopgthis studyexamiresthe marine
commercial marindisheriesacross alBof! dza ( Nikheriegjuflsilictions(New South Wales,
Tasmania, Northern Territory, Queensland, Victoria, South Australia, Western Australia and the
Commonwealth)lt is anticipated thatin time, recreational, traditional and &shwater fisheries
will be examined and their bycatches reported but, for the tiipeing,we concentrate orthe
commercial fisheries of Australiecause, like elsewhere in the world, thds®ve the most
information availableln addition,because bycatclssues are always related to the particular
fishing method(s) used in a fishery, teisidyreports oneach fishing method used in each
commercial fishery in each jurisdiction.

Regarding definitionabout bycatchit is important to identifythe meaning oparticular terms like

doeé Ol (i OKEé¢ andaoraNEe RIdrére &adbeen significant difficulty throughout the world

Ay aSadidtAy3a 2y | NRodzad yR aitlyRFNR RSTAYAGA
jurisdiction, includediscardsthreatened, endangered or protectespecie TEPSYetained

and/ora 2 f RLINIBORRdzO G ¢ & LISOA S & 3 -cactiddsSes, slipied Bishirdidasek T A & |
due to highgrading,mortalities due to ghost fishing, offal, discarded fish heads and fsaparts

of sharks, and even broader ecosystem and habitat impacts of fishing (FAO, 2015).

Notwithstanding this variety of definitionshe most commonly used definitions tend to settle on

@ & Ol U OK ¢ nob-Gurefed orgafisins that are unintentionallgaught when fishing for

particular species (or sizes of specie®)is bycatch ishen most commonly divided into those

noni I NESGO 2NBIFIyYyAaYa GKFG FNBE 1 SLILINRYWRRIzOSIIE DS yf /ER2
GRAAOI NR&¢ oriakishighrawiNBsck intl theis€aThe latter may be dead or alive

It is this latter subset of bycatch (discards) which is the usual focus of projects shchaaee,

because it is this subset that represeatperceived wastage of resourcescludesTEP Sattracts
significant controversyand is of interesto many stakeholders includirgjock assessment



scientists,nteracting fishees, ecelabellingorganisationsconservation groupand the general
public. Consequently, mst studies that report on bycatch tend to report on discards (as is the
Ol &S T dedddaBepdrt®and the US Nation8lycatchReport).This present project,
therefore, focugson discards as the key component of bycatch to reportroearnng that this
documentdoes notreport on items likehe landings of byproduct, preatch losses, offal, fish
frames/heads/etc, ghost fishing, ecosystem or habitat effects of fishing, and afiperctsof

fishingi KIF & a2YSGAYSa TFTAYR (Kitokshdbgchtégh. A y 12 2dz2NR &RA

In terms of reporting by weights or numbers of organisms, again there is an international norm
that is becoming commonplace in the bycatch figdd. Kelleher, 2005; NMFS, 20P&rez Roda

et al., 2019 ¢ where bycatches arasually expressed as weights for most organi§resgeneral
discards)but for TEP St is usual to report on interactions in terms of numbers of individuals. In
this project, we adhere to this practice.

Methods

Ways to Estimat e Bycatch

The key variablegssedwhen quantifyingbycatch ardishery method-specificratios that are
derived from datahat may becollected using a variety of methodBhesemethodsare described
in Kennelly (2015) anare summarsed here:

1 Research vesselsave beerused to quantify bycatch (particularly early in the history of
bycatch monitoring) buthisrelies on them being able to mimic normal commercial fishing
operations.

1 Compliance or contrahspections havéeenused - where vessels arboarded,and
catchesexamined whilst at sea.

1 Posttrip interviews of captains and crews are also used and, whilst such techniques can be

inexpensive, the data collected on problemgiic controversialgdiscardgincludingTEP
are considered to be less reliakilean other methods It is worth noting, however, that the
accuracy of such information has been improwedecent timesvhen used in conjunction
with Electronic Monitoringising camera¢EM)as an audit tool.

1 Monitoring landed catches onsideredan accurate way to quantify landed bycatch
(byproduct)at low cost but doesot quantify discards.

1 Hshergxelfreportingdata on bycatch and discards is used in many fisherftas. involves
fishers completing logbooks and, more recently, recording médron on laptopsphone
and tablet appsvhich can be sent to scientists and managersiaseto realtime.

However like posttrip interviews suchdataare considered less than accurate, particularly
for the bycatch of problematic or controversial spessialthough, as mentioned abovEM
auditing is improving this accuracy.

 Sudy fleetsare alsoused ¥ K SNB LJ NI A Odzf + NE & G NUza G SRé¢
which are taken to be representative of the whole fleet.

10

Ol L



1 Itis wellaccepted thaby far the most reliable and accurate way to collect bycatch
informationis through the use of onboard obseryatogrammesThese involve
scientifically trained staff goingut on normal fishing operations and recording all relevant
data. Mary suchprogrammesexist throughout the world andn the past few decades,
they have become a major, mainstream source of fisheries information for many uses
particularlyfor estimatingbycatch However, suclprogrammesare relativelyexpensive;
especiallyin smaller scale fisheries.

1 In more recent years, significant developments have occurred in the use of onboard
camera technology to replace human observers for the collection of certain types of
bycatch dataand (as mentioned aboveas a means to audit industrgported data Many
trials ofEMtechnology have been completedroughout the worldwith several fisheries
now adoptingit as the main waguchdata are collected.

Bycatch Ratios for Extrapolations

Once estimatesf bycatchhave been obtainedsingone or more othe above method(s),
edimates d bycatches byhole fisheries ar¢ghen usually madeising one ofwo extrapolation
methods (sealsoAndrew and Pepperell, 199Rennelly, 1993; Kennelly et al, 198&lleher,
2005 Pérez Rodeet al., 201%

¢ K $tainedy 6 & OF § OK NI GA2¢ YS (akdinBsfratzza Sshenio KS 1y 2 6 )
extrapolateobserved mean bycatatatios up to annual estimates for whole flee@is is
the most commonly used method becaudsa ontotal retained catches by fisheries are
usuallyavailable.

 Alternatively, thedfishingS F F2 NIiYo @ OF G OK NI 1A2¢ YSUK2R dza
fishery toextrapolatemean bycatchesbserved oversomdzy A & 2F STFF2NI o f A
fishing, atripatowz | NJ LJQ &) todegtimdtes foriwiokeJleetShisnthod is
not as commonly used dke retained:bycatch ratibbecause fishingffort is not as
commonly reported as landingiataand, wheret is, the units involved vary by gear type
(eg. tows for trawls, soak hours/days for traps, numbers of sets for longlines,raeking
the calculation ofotal bycatches complex and methegpecific In addition, it is also
knownthat reports of landed dahes are more accurate than fishing effort because fishers
(and compliance officers) are able to check and verify landings records against sales
receipts, weigkns, etc, whereasrecords of the various units associated with fishing effort
have fewer oppdunities for verification.

However, i is important to nae that incidences of bycat@sin catches ar@ften not corelated
to the levels of retained (or targeted) catch, but are more likely to be correlated with fishing
effort. Because of this, it issgerally accepted thagxtrapolatingestimates of bycatches is more
accurately done using fishing effort multipliers (when they, @leeit rarely available) tharby
usingtotal caches(see FAO, 2015; Kennelly, 201¥twithstanding this, it is alsaell accepted,
and indeedhas becoméhe norm,to report bycatches as a percentage of total retained catch
This ishecause, in addition to the aboveentioned problems with efforbased reporting,

11



stakeholdergthat include fisheries managers, consereatbodies, interacting fisheries and the
public)usuallywish to know about the quantities ddycatchrelativeto landingswhen assessing

the impacts of a fishergompared to its provision of seafookh this study some fishing effort

data was availableof a few of the jurisdictions examined (NSW, Queensland and the
Commonwealth). But because of the reasons outlined above, and to maintain consistency with
other jurisdictions and international norms, we use tie¢ained:bycatch ratio methodndthe

total known landingsfrom fisheies/methodsto extrapolatediscardratiosto fisheries and
jurisdictions

Measurements of Error

Whencalculatingextrapolations, it is desirable to try to include some estienaitthe varianceqor
confidence limits) aroun@& y S Q& S Howavef,lwiilSt inditiplying up average bycatch rates
by average landings islativelystraightforward, deriving accurate estimatesvariancesaround
such extrapolations isore difficult. This is because of several factors:

(i) Variances sound bycatch estimates are often not provided
(i) Wherevariancesare providedsignificant assumptions are required to apply them
throughout thewhole spatial or temporal scalg)2 ¥ 2y $SQa &)ofithel L2t | GA 2y
particular fishery or fishing method undeonsideration
(ii) Significantassumptions aralso requiredvhen one is forced tsubstitutebycatch ratios
(and their variancedyom particularfisheries/methods tmthersthat lack estimates (eg.
due to there being nalirect estimates from awbserver program
(iv) Finally,in virtually all cases whetgycatchestimates have beeprovidedwith confidence
limits, suchlimits are mostly ignored by endsers who tend to onlyfocus on theaverage
estimates provided

However, in situations whergeverad bycatch estimatiorstudies have been done, it is possible to
O2yaARSNI 2ySQa O2ftft SOGA2Y 2 Tof tiiepdddible PdpulaBan GfA Y I G S
bycatch estimates throughout a fishery, method or jurisdiction, allowing oreakoulatevariances

for the averages derived his techniquavasused by Kelleher (2005) in his FAO global discard

report and is the technique used in the present studyeresuchd NB LJf ratiGslaré &ailable.

Thus anyvariances shown in this study derive from the population of bycatch ratilected

from replicate individual studiesthey donot reflect theinternal variance of individual records

within those studies

Quality/ Performance Metrics

In providing a natioal bycatch report for Australia, it is important toy to include some way of

identifying the quality ofhe estimates and extrapolationssed against which future reports may
measurewhether such thingsare improving(or declining over time.In doingso, it would be

remiss not to consider thquite sophisticatedquality/performance measures and tracking tools
developed in thaJS (National Bycatch RepoprrocesgNMFS, 2011 Of particular interest here

is theTier Classification Systemhichassistdi KS ! { Q& bl GA2Yy [ f totrackA yS CA
how they are improving the effectiveneasd accuracyf their bycatch monitoringgrogrammes
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and the success (or otherwise) of their bycatch reducpoygrammesThissystemprovides a
measure of the relative quality of bycatch estimatesa detailed and prescriptive allocation of
point scoregmaximumscoreof 73)against set criteriaising a series of guidelinésee Table.1in
NMFS, 2011 Thecriteria assesmany aspects of the datollectedincludingprogrammedesign,
longevity, coverages, @1 Af F oAt Ade 2F GaSELI yarzy Tl OG2NEE
fisheries/jurisdictions), data collectidrases datasetmanagement systemsnalyssetc. The
sophistication of the system reflectise large number andiversityof observemprogrammesn

the USand the corresponding resources provided by the US government to run. baem
interesting pointin this systems thevery heavy weighting aggied to observer data (a maximum
of 33 points) compared to industiyathered data (a maximum of 2 pointdjustrating the relative
valuethat NMFSolaces on the accuracy of thetwo sources.

Once scored using theystem each region, bycatch categontpsk and fisherys thenplaced into
5 tiers based on the scores as follows (Tdbie

Tablel - Tier Descriptionsised in the US system

Tier Score Description

4 66-73 Bycatch estimates were available and were based on the highesity data and
analytical methods.

3 49-65 Bycatch estimates were also generally available but higher quality data (i.e., data th

are more reliable, accurate, and/or precise than those used in lower tiers) wtiised
to compute these estimates.

2 32-48 Bycatch estimates were generally available. However, these estimates would have
benefited from improvements in data quality and/or analytical methods (such as
improved sampling designs, increased coverage levels, and peer review of method
Where bycatchestimates were not available, methods are being developed.

1 1-31 Bycatch data were available but were generally unreliable (e.g., from unverified or
potentially biased sources). In some cases, higher quality data were available but
analytical methods hénot been implemented.

0 0 Bycatch datecollectionprogrammesor estimation methods did not exist and, thereforg
bycatch estimates were not available.

This current study adopted the above US Tier Classification System and scored the quality of
information used to derive estimates of general discards BB $teractions for all commercial
fisheries/methods in Australia. In addition to providing a metimsompare these quality metrics

with those of the US, this application also provides a benchmark against which future reports may
track improvements (or declines) in such metrics over time.

Methodology to Estimate Discards

Taking account of the above issy a former study (Kennelly, 20k)veloped a methodology by
which jurisdictions can estimagnd report onthe quantities of discards from their commercial
fisheries This involves a series Bfquitesimple stepsvhich are applied throughouthe rest d

this report
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1. Identifyallindividual fisheriegand the fishingnethodsused in them) foeach jurisdiction
andthe annual landings for each. Expressshelata asverages with associated standard
errors (SEs)

2. Gather all available papers, reports aratasets on fisheries discards afBP $teractions
in each jurisdictionFrom thesederiveretained:discard ratios for each fishery/methadd
express these as averages (if multiple ratios exist) with associated SE

3. For those fisheries/methods that lack ratios in Step 2, identify and include any substitute
ratios from similar fisheries/methods from other jurisdictions.

4. Multiply the average ratios from Ste®2 and3 by the average landings data from Step 1 to
obtain total estimated annual discards for each fishery/method and add these together to
get jurisdictionatotalse ! &S D22RYIlIyQa o6mdpcnd F2NNdZ I F2
variances to derive the appropriate SEs.

5. Apply the steps in the US'éer Classificatio Scheme for estimating the quality of the
discard information for each fishery/method, weighted by the estimated level of discards
for each.

Identification of Fisheries, Fishing Methods and Landings

The first step in estimating discards for a jurisdiot@nd its component fisheries is identify the
individualfisheriesand fishing methods operating each.Thisisbecause as in all bycatch

estimation projects€g.Kelleher, 2005; NMFS, 2011; Kennelly, 20Egz Rodat al., 2019), it is

important to partition discard rates and total catches according to fishing mettiedformer

(discard rates by method) is needed because different methods imérnesically different levels

of discardsand the latter (catches by athod) is needed as the way to extrapolate discard rates

G2 0KS ¢gK2fS FTAAKSNE |yRZ S@Syildzatftes G§KS 2dzN
jurisdictiorsin turn:

ForNSWand Tasmaniathe NSWDepartment of Primary Industrieend University of Tasmania
provided annual records of reported landings for each fishing meth@dch otheir commercial
fisheries from 20094 and 201015, respectively.

NT Fisheries provided all landings data for the commercial fisheries dfdtieern Territoryfrom
2012-2016.Two minor adjustments were required to the NT da012 landings from the Finfish
Trawl fishery were combined into the Demersal fishery duthéeomerging of these fisheries and
data for the Restricted Bait fishery includes data from the bait net fishery in 2012 and 2015.

TheDepartment of Agriculture and FisheriesQueenslandasa publicly availableeasyto-use,
web-based system for reportgnon the catch and effort iits fisheries Average annual retained
catchesn Queenslan®2a O2 Y Y S NXwere 6btaifiekl NI 5td 201415. These

data were adjusted in the following ways: (i) we assumed an average weight of 5009 peliroyster
the East Coast Pearl fishenyd 2509 per fish for the marine Aquarium Fish fishéiy we
combineddata foradult and juvenileeelsin the Eel fisheryand (ii) the East Coast Otter Trawl
fishery includes data fahe much smalleFin Fish (Stout Whiting) Trawl sector.
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The landings data fovictoriaQd O 2 Y Y S NXdblaified ffomn dh& \Aditkia® Rishéries

Authority for the years 2012A.8) were very incompleé due toconfidentiality restrictions

LINBOf dzZRAY 3 GKS LINRPOGAAAZ2Y 2F RFEGEF Ay adNIGF 6A
relatively small commercial fisheriegjhis meant that information regardiri..5% of total

landings were not alelto be providedCatches from individual methods were nptovidedfor

several fisheriesvhich required 4adjustmentsto the data that was providedi) catches from

unidentified methods in a fishemyere apportionedo the identified methodsn that fishery
proportionately, assuminghat unidentified catches were mostly due to fishers not assigning

catches to existing methods and no different methods were usedigdgquse discard rates were

only available fothe categores2 ¥ & K| dzf & S A y S data forthg iRdividoaSyjpds ofy S (1 & €
these gears were combined into thecategories (iii) unspecified Trawl (inshoreptcheswvere

assumed to bé&rawn Trawtatchesandcombined into that categoryand (iv)isheries

classifications for which there were virtually nandingsdatawere removedie. Fish Trawl,

Gippsland Lakes (Bait) Crab Trap/Pot 8miimp Dredge, Westernport/Port Phillip Bay Octopus

Trap/Pot, General (Eels), Banded Morwong, General (Commercial), Pureé@egan), Purse

Seine (Port Phillip Bay), Noxious Aquatic Species, Snowy River (Bait), Sydenham Inlet (Bait), Scallop
(Ocean), Fish Receivers' (Scallop), Mallacoota Lower Lake (Bait), Scallop DiaredB8EBgral

(Research))

WesternAustraliahasthe largest number of individual marine commercial fishegéany
jurisdictionin AustraliaAnnual &ndings data fomostfisheries andishingmethods were

provided by WA Fisheridsr the years2010 to 2018. However, some fisheries/metisorecorded

no landings during that period or their data were unavailable due to confidentiality reasons (ie. for
fisheries/methods with 3 or fewer operators). Removing théskeries/methodsmeant that 9446

of total landingswere includedn this study

Primary Industries and Regions South Austi@i&SA) provided annual landings data for most
commercial fisheries iBouth Australiafrom 2010/11 to 2016/17Data for ondishery/method
with 5 or fewer operatorsvas not included (ieghe West Coast Prawn sectavhich represented
an unknown, but probably small amount of catch

Annual landings data f@ll Commonwealthfisheries were provided for all yeaetween201018

by the Australian Fisheries Management Authority (AEMIiee relatively minor adjustments

were made to theselata so as to match discard estimatesdF A f | 0t S ofshi@l ! Ca! Q&
databaseThese were: (i) combining data listed as coming from the Commonwealth Trawl fishery
with those from the South East Trafidhery (due to a name change); (i) combining data across

the various prawn trawl methods listed for the North West Slope and Torrag Btawn fisheries

(again due to naming differences); and (iii) due to the differential targeting and discard rates
associated withBananaPrawn (Penaeus merguiensisawling andTiger Prawn (Penaeus
esculentuytrawling in the Northern Prawn fishery, we partitioned catches for this fishery

accordindy.
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Thelandingsinformation shownin Table2 identified the136 marinecommercial fisheries ang807
fishing methods occurring throughout Austratiaring the past decadevith their annual average
landings(and{ 9 Qa& provided by each jurisdiction. These datxe used as the basis for
subsequent extrapolations of discard ratios done later in téport.

Table2 - Mean (and SE) of annual retained landings femmh method used in each bfdza G NI € A | C
marine commercial fisherieduring the decade 2032019 If only 1 record was available, no SE is
given.

Fishery Method Mean SE
Landings
®
New South Estuary General Meshing net 2024.02 48.43
Wales Hauling net (general purpose) 948.35 132.90

Prawn net (set pocket) 157.84 24.84
Crab trap 111.28 11.10
Fish trap (bottom/demersal) 105.24 18.55
Flathead net 91.35 10.31
Eel trap 76.16 5.38
Prawn net (hauling) 73.75 6.09
Handgathering for pipis and 73.60 14.41
beachworms
Prawn running net 53.01 4.81
Seine net (prawns) 44.52 5.14
Baitnet 19.03 4.87
Garfish net (bullringing) 18.45 4.56
Handline 13.69 1.81
Pilchard, anchovgind bait net- beach 6.59 1.08
based
Setline 3.58 0.63
Dip or scoop net (prawns) 0.50
Hoop or lift net 0.29 0.10

Estuary Prawn Trawl Otter trawl net (prawns) 387.14 36.88

Ocean Trawl Otter trawl net (prawns) 1728.41 98.32
Otter trawl net (fish) 1253.93 90.15

Ocean Hauling Hauling net (general purpose) 2382.16 162.68
Purse seine net 1780.64 291.51
Pilchard, anchovgind bait net- beach 56.87 11.34
based
Garfish net (hauling)boat based 34.10 7.59
Garfish net (hauling)beach based 7.40 3.15

Ocean TrapndLine Fish trap (bottom/demersal) 594.51 37.68
Handline 410.78 29.22
Trolling 173.17 31.39
Setline (demersal) 135.75 6.23
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Spanner crab net 111.00 12.08
Jigging 87.09 9.73
Dropline 72.46 13.67
Setline 52.15 8.50
Poling 45.28 15.57
Trotline (bottom set) 28.06 9.43
Driftline 16.61 7.81
Abalone Diving 105.77 9.78
Lobster Trapping 150.38 3.87
Others Danish seine trawl net (fish) 182.60 33.23
Pilchard, anchovgind bait net- boat 3.50 1.54
based
Skindiving 1.63 0.94
Special Permits Purse seine net 93.50 19.44
Scallop Dredge 13.48 1.28
Submersible Lift Net 11.02 3.69
Eel trap 5.98 0.95
Tasmania Abalone Dive 2139.8 124.5
Southern Rock Lobster | Pots 1126.7 52.6
Scallop Dredge 677.9 185.7
Octopus Pots (unbaited) 79.5 14.3
Giant Crab Pots 29.4 2.8
Scalefish Automatic squid jig 251 183.6
Beach seine 243.7 62.2
Purse seine 239.6 198.6
Graball net 105.9 5.8
Hand line 81 2.8
Danish seine 70.5 8.7
Squidjig 51.4 3.9
Dip-net 19.3 15
Small mesh net 11 1.7
Troll 8.8 15
Fish trap 8.5 0.4
Dropline 5.2 1
Spear 4.2 0.3
Hand collection 2.7 0.8
Commercial Dive and Hand Collection 42.9 4.6
Shellfish
Northern Demersal Trap, handline, dropline, demersal traw 2453.17 197.26
Territory Timor Reef Trap,handline, dropline, demersal traw| 722.93 35.60
longline
Barramundi Gillnet 718.01 123.15
Offshore Net and Line Gillnet, longline 613.58 158.81
Spanish Mackerel Troll, baited line 255.23 34.11
Mud Crab Pot and baited gillnet 224.16 50.39
Coastal line Hook and line 111.88 8.36
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Trepang Hand gathering 51.56 13.11
Restricted Bait Bait net 31.44 7.03
Aquarium Display Hand gathering 10.21 2.16
Coastal net Gillnet 6.53 1.54
Queensland Coral Hand harvest 88.40 6.39
Crayfish and Rocklobster | Hand harvest 153.40 11.93
East Coast Pearl Hand harvest 0.05 0.04
Marine Aquarium Fish Hand harvest 32.10 2.73
Eel Fishery Fyke and other nets 19.00 3.74
Sea Cucumber Fishery | Hand harvest 346.20 12.83
(East Coast)
Trochus Hand harvest 7.40 4.15
Coral Reef Finfish Hook and line 1388.80 33.05
Deep Water Finfish Hook and line 3.00 1.48
East Coast Spanish Hook and line 300.20 15.47
Mackerel
Gulf of Carpentaria Line | Hook and line 194.80 16.16
Rocky Reefinfish Hook and line 142.40 8.81
East Coast Inshore Finfisli Nets 4598.60 84.09
Fishery
Gulf of Carpentaria Nets 1952.60 219.92
Inshore Finfish
Blue Swimmer Crab Crab traps 361.60 12.27
Mud Crabs Crab traps 1357.20 50.02
Spanner Crabs Spanner crab net 1086.80 66.35
East Coast Otter Trawl Trawl 7482.00 259.20
Gulf of Carpentaria Trawl 187.60 115.93
Developmental Fin Fish
Trawl
River and Inshore Beam | Trawl 223.80 25.89
Trawl
Victoria Abalone Dive 739.1 134
Rock Lobster Pots 3194 5.1
Ocean (General) Drop Line 3.1 1.7
Hand Line 87.0 7.8
Shark Long Line 10.1 3.0
Snapper Long Line 4.3 1.2
Octopus Trap/Pot 7.6 7.6
Westernport/Port Phillip | Haul Seine 226.4 28.4
Bay Multifilament Mesh 71.6 19.2
Snapper Long Line 100.9 15.7
Purse Seine 107.9 52.0
Garfish Seine 12.6 6.8
Corner Inlet Ringing Seine 176.7 8.2
Multifilament Mesh 91.2 10.2
Haul Seine 42.8 20.5
Bait (General) Bait Pump 2.6 1.3
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Yabbie Pot 3.5 11
Eel Fyke net 74.0 6.3
Gippsland Lakes Multifilament Mesh 149.2 13.4
Prawn Stake Net 13.9 7.5

Trawl (Inshore) Prawn Trawl 178.5 24.4

Gippsland Lakes (Bait) Bait Pump 34.0 8.8

General (Sea Urchin) Dive 325 5.6

Wrasse (Ocean) Handline 25.2 2.3

GiantCrab Pots 7.5 2.7
Western West Coast Rock Lobster| Potting 5804.33 177.54
Australia Managed Fishery

South Coast Pursgeine Purse Seine 1997.78 106.28

Managed Fishery

Shark Bay Prawn Managg Trawling 1893.11 101.66

Fishery

Northern Demersal Fish Trap 1159.67 33.95

Scalefish Fishery

Joint Authority Southern | Gillnet 1013.44 26.00

Demersal Gillnet and Longline 9.00 6.15

Demersal Longline

Managed Fishery

Pilbara Fish Trawl (Interin] Trawling 868.56 235.39

Managed Fishery

Exmouth Gulf Prawn Trawling 764.22 86.17

Managed Fishery

Shark Bay Scallop Trawling 946.17 289.11

Managed Fishery

FBL condition 93 Purse | Purse Seine 487.78 142.32

Seine Development Zone

Abrolhos Islands and Mid| Trawling 953.75 438.95

WestTrawl Managed

Fishery

Pilbara Trap Managed Fish Trap 269.11 86.04

Fishery

Kimberley Prawn Trawling 236.44 24.77

Managed Fishery

Abalone Managed Fishery Diving 224.11 22.01

Shark Bay Crab Managed Crab Trap 222.78 53.91

Fishery Trawling 182.67 36.65

Pearl Oyster Managed Diving 217.22 21.57

Fishery

West Coast Purse Seine | Purse Seine 206.44 52.00

Fishery

FBL condition 73 South | Trawling 176.75 53.86

Coast Trawl Fishery

NickolBay Prawn Trawling 120.56 24.34

Managed Fishery

South Coast Salmon Beach Seine 120.56 30.49

Managed Fishery

Shark Bay Beach Seine a| Beach Seine 102.78 4.96

Mesh Net Managed Haul Net / Ring Net 52.11 22.58

Fishery
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Kimberley Gillnet and Gillnet 97.22 8.79

Barramundi Managed

Fishery

West Coast Demersal Gillnet 88.89 16.98

Gillnet and Demersal Longline 8.00 8.00

Longline (Interim)

Managed Fishery

South West Coast Beach | Beach Seine 80.56 8.70

Net Fishery (Order)

West CoasEstuarine Crab Trap 79.00 6.86

Managed Fishery Gillnet 35.78 5.97
Haul Net / Ring Net 103.11 11.11

FBL condition 42 herring | Trap Net 112.80 37.20

South West Coast Salmor Beach Seine 53.00 16.02

Managed Fishery

South West Trawl Fishery| Trawling 51.14 35.60

West Coast Demersal Dropline 36.67 5.30

Scalefish (Interim) Dropline and Hydraulic Gunwhale 2.67 1.30

Managed Fishery Mounted Reel
Handheld Reel and Dropline 5.78 1.05
GunwhaleMounted Hand Operated Req 22.00 7.45
Electric Gunwhale Mounted Reel 58.11 4.03
Hydraulic Gunwhale Mounted Reel 141.44 7.63
Handheld Reel 33.44 4.09

West Coast Deep Sea Crab Trap 84.33 42.19

Crustacean Managed Potting 112.78 20.36

Fishery

Cockburn Sound (Crab) | Crab Trap 40.60 10.56

Managed Fishery

West Australian Sea Diving 16.88 16.88

Cucumber Fishery

Open Access in the North| Beach Seine 10.78 4.03

Coast, Gascoyne Coast a Potting 0.20 0.20

West Coast Bioregions Souid Jigging 211 072
Gillnet 4.33 1.78
Hydraulic Gunwhale Mounted Reel 30.00 30.00
Haul Net / Ring Net 18.56 3.62

Open Access in the South Beach Seine 9.78 1.98

Coast Bioregion Haul Net / Ring Net 0.17 0.17
Handline 2.67 1.00
Trolling 7.22 2.60
Gillnet 13.00 0.93
Squid Jigging 13.89 1.16
Electric Gunwhale Mounted Reel 14.22 4.55
Gunwhale Mounted Hand Operated R¢ 16.67 2.74
Handheld Reel 19.22 2.54
Hydraulic Gunwhale Mounted Reel 32.56 4.16
Dropline 32.67 4.62
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South Coast Estuarine Crab Trap 9.67 2.05
Managed Fishery Fish Trap 1.44 0.80
Haul Net / Ring Net 13.00 1.51
Gillnet 204.56 8.79
Gascoyne Demersal Electric Gunwhale Mounted Reel 4.89 2.58
Scalefish Managed Fisher™ Gynwhale Mounted Hand Operated R€ 5.00 5.00
Handheld Reel 13.44 4.95
Hydraulic Gunwhale Mounted Reel 238.44 24.81
Pilbara Line Fishery Electric Gunwhale Mounted Reel 4.89 4.89
(Condition) Handheld Reel 2.22 1.57
Hydraulic Gunwhal&ounted Reel 72.89 12.33
Octopus Interim Managed Shelter Pot 4.00 1.28
Fishery Trigger Pot 174.11 14.24
Trochus Fishery Intertidal Hand Collection 5.50 2.60
Mackerel Managed Trolling 258.22 6.74
Fishery Trolling and Jigging 13.89 3.64
Jigging 14.67 4.55
Handheld Reel 2.43 2.27
Mandurah to Bunbury Crab Trap 1.22 1.22
Developing Crab Fishery
South Coast Crustacean | Crab Trap 5.00 5.00
Managed Fishery Potting 90.44 7.61
Warnbro Sound Crab Crab Trap 0.56 0.38
Managed Fishery
Cockburn Sound (Line an{ Handheld Reel 0.38 0.38
Pot) Managed Fishery Squid Jigging 1.22 0.15
Shelter Pot 35.50 6.13
Octopus Pot 26.67 6.16
Handline 0.29 0.29
FBL condition 74 Fish Fish Trap 0.22 0.15
Trapping
South Australia | Marine Scalefish and Lines 1467.71 122.59
Miscellaneous Nets 861.54 37.47
Traps 239.96 31.35
Other 114.07 3.77
Prawn Trawling 1986.48 108.45
Lakes and Coorongther | Mostly Nets 1190.67 31.25
Lakes and CoorondPipis | Rakes etc. 433.79 29.23
Rock Lobster (South) Pots 1241.93 1.64
Rock Lobster (North) Pots 324.54 4.87
Abalone Diving 755.37 33.86
Blue Crab Pots 635.22 13.44
Sardine Purse Seine 34365.41 | 1043.06
Giant Crab Pots 17.88 0.87
Commonwealth| Coral Sea Bottom otter trawl 0.97
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Dropline 4.52 2.14
Fish trap 36.02 0.31
General diving 4.25 1.44
Hand collection (miscellaneous) 0.45
Handline (mechanised) 7.61 4.48
Hookah diving 3.81 0.25
Hooks 0.60
Rod and reel 2.60 1.54
Set autolonglinédemersal longline) 27.20 5.10
Set longline (demersal longline) 0.28 0.15
Trotline 0.17

East Coast Deep Water | Bottom otter trawl 40.20 23.83
Midwater otter trawl 83.03 29.40

Eastern Tuna and Billfish | Drifting longline (pelagilongline) 4550.02 175.02
Handline (mechanised) 13.01 4.55
Pole and line 0.61 0.54
Rod and reel 0.80 0.18
Set gillnet (demersal gillnet) 0.26 0.07
Set longline (demersal longline) 0.95
Trolling 0.55 0.20
Trotline 0.01

Gillnet, Hook and Trap Dropline 54.13 9.86
Fish trap 6.03 2.04
Handline (mechanised) 19.74 3.70
Hooks 1.65
Rod and reel 20.87 10.45
Set autolongline (demersal longline) | 655.93 32.91
Set gillnet (demersal gillnet) 1439.44 54.67
Setlongline (demersal longline) 293.52 45.54
Trolling 0.24
Trotline 5.92

Great Australian Bight Bottom otter trawl 1697.14 85.59
Bottom otter twin trawl 9.24 2.53
Bottom pair trawl 34.17 33.38
Danish seine (trawl fishery) 106.45 4.81
Midwater otter trawl 3.02 2.13
Trawl 20.96

High Seas Netrawl Drifting longline (pelagic longline) 3.89
Dropline 2.05 0.58
Handline (mechanised) 3.98
Set autolongline (demersal longline) | 132.43 11.03
Set longline (demersédngline) 5.68

High Seas Trawl Bottom otter trawl 295.44 134.51
Midwater otter trawl 280.51 86.81
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Total

Informally Managed Purse seine 107.58 30.48
Kimberley Prawn Fishery | Bottom shrimp trawl! (prawn trawl) 70.85
North West Slope Bottom trawl fiephrops trawl) 53.11 6.07
Northern Prawn Targeting banana prawns 5011.59 481.10
Targeting tiger prawns 2256.50 260.34
Scallop Scallop dredge 1736.60 405.26
Small Pelagic Bottom otter trawl 49.09 34.09
Midwater otter trawl 5916.85 2791.88
Purse seine 325.83 159.70
Squid jigs (mechanised) 0.01
South East Trawl Bottom otter trawl 7873.29 495.59
Bottom pair trawl 2.01
Danish seine (trawl fishery) 1943.34 96.52
Midwater otter trawl 1217.44 517.22
Set gillnetdemersal gillnet) 0.59
Southern Bluefin Tuna Dropline 0.02
Handline (mechanised) 0.24 0.15
Pole and line 1.90 1.15
Purse seine 4367.52 213.58
Rod and reel 0.82 0.77
Trolling 0.43 0.18
Squid Jig Squid jigs (mechanised) 381.05 103.77
Torres Strait Dropline 0.44
Free diving 8.81 1.70
General diving 287.87 43.69
Hand collection (miscellaneous) 8.74
Handline (hand operated) 31.66 2.32
Hooks 0.47 0.22
Trolling 80.76 4.35
Torres Strait Prawn Bottom shrimp trawl (prawn trawl) 454.44 57.57
Western Deep Water Bottom otter trawl 18.12 7.57
Bottom pair trawl 90.85
Danish seine (trawl fishery) 0.22
Western Tuna and Billfish| Drifting longline (pelagic longline) 346.83 23.77
Handline(mechanised) 9.62 1.65
Hooks 4.02
Pole and line 7.50
Trolling 0.89 0.44
153492.68| 7887.19
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Estimates of General Discard s

The next stefio estimatediscards for the above fisherigaethods is to identifyetaineddiscard
ratios that are available for each or, if unavailable, identify substitatesfrom similar
fisheries/methods in the same or another jurisdiction.

All available papers, reports and datasets on fisheries bycatches, discar@i&B&ateractions in
Australidd & y F A & K S Ner8 gatheSatNdedafndd o d&ive datioSometimes this
involved obtaining estimates directly fromanypapers and reports (see Referenceymetimes

it required makingadditionalcalculations from the data or graphsvariousdocuments

sometimes it involved obtaining data directly from observer databases (as for the Commonwealth
and the Northern Territoryand sometimes it required interviewing individual authors or
scientists.This resulted in a large and diversemberof estimates for many commercial fishing
methods used in Australia

All discard ratios are expressed as retained weight:discarded wélgigre more than one
estimate is available, the average ratio is provided with the associated standard error for the
discarded part. In a few instances, where discard ratios are expresseanbers of individuals,
the appropriate conversion to weightsdgscribed and appliedhll estimates are provided in Table
3. Taking each jurisdiction in turn:

New South Wales

NSW has a long and diverisistoryA y 06 & OF G OK ljdzt YGAFAOI GA2Yy X 6S3A
pioneering work in Port Jacks@rwhich was, indct, one of the first observer studies done in the

world.. dzii A G 61 ayQid dzyGAf GKS f I in& ganupderwdydn NSW I G N
with a large number of studies being done frahat time. However, unlike the use of continuous
observermprogrammesto monitor bycatch (as is the case in the US, Canada, regional tuna fisheries
FYR !'dzZ2a NIt Al Q& /cxeeYdoy,dhs linfitdd Kesotirded 40&8Iablke Bdant that

b{2 Q& 2programndasvend strategic, shorterm projects- where a paticular

fishery/method is examined for a year or so befoesources arenoved onto another. The

intention wasto do periodic repeats of these targeted studigery decade or sdut

unfortunatelythis has rarely occurred. The resfribm these many studieis a large number of

quite good, focussegrojectsbeing completed in NSW (and often published in international peer
reviewed journals), but few curremrogrammes leavinguswith discardestimaes that are quite

old. Notwithstanding this, the NSW studies proviadiverseassemblage of discard ratias;ross

many fishing methods and locatisyon which one can derive staigide estimatesand also use as
surrogates for those fisheries/methodsather jurisdictions that lack ratio§ aking each fishery in

turn:

b { 2 Bstuary Generdishery uses many methods to target a wide diversity of spegiges.

mentioned above, the first document that records bycatch levels in Australia (and one of the first

Ay GKS g2NI RO A& 51FyyS@AaQa émpnnd 82N)] Ay {@
bycatches in a Port Jackson prawn fishérglid not include records of retained catches or fishing

effort, precluding the use of the study to derive bycagdtimatesfor the method. But more
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recently, many of the fishing methodstime Estuary Generdisheryhave had at least some
observer programmeand/or experimental studieguantify discads. For mesh netting, Gray

(2002) and Gray et al. (2005) descrdieserver work done in 1999 and 2001 in many estuaries
through the state. The mean retained:discard ratio from these was 1:0.145 (SE = Bdyatp
general purpose haul net, Gray et al. (2paad Gray and Kennelly (2003) describe observer work
done in 199899 in 3 estuarieso provide an average ratio of 1:1.109 (SE = 0.301). For the set
pocket prawn net, Andrew et al. (199%jray (2004and Gray et al. (2006) describe observer work
done in 199193 and 19992000 in 2 estuarieghich gave an average ratio of 1:0.235 (SE = 0.106).
For crab traps, we have observer work and control data from experimental studies by Butcher et
al. (2012), Leland et al. (2013) and Broadhurst et al. (2015a)id@®4.0 and 2012 in 3 estuaries
which providel an average ratio of 1: 0.142 (SE = 0)0For bottomset fish traps, Stewadnd

Ferrell (20012003 describe results from experimental studies whose control data provided a
ratio of 1:0.14. For the flathead net, @ra S0 | f ® 0O wrogramm&n®002 ia & S NI S NJ
estuaries provided an average ratio of 1: 0.897 (SE = 0.269). For eel trapping, NSW has no direct
estimates of discard rates so instead use theinformation from the Victorian eel fishery where
McKinnon ad MilnerQ @009) experimental studgontainedcontrol data showing a ratio of

1:0.74. For the prawn hauling net, Gray et al. (2003) and MacBetisray (2008) describe

observer work done in 19989 in 4 estuariesvhose average ratio was 1: 0.252 (SE09D). For

the hand gatheringf Pipis (Donax deltoidesand beachwormgF: Onuphidae)Garay (20163id an
observer programme at beaches in 2013 to provide an average ratio of 1:0.125 (SE = (FOL5).
the prawn running netGray (2004)Gray et al. (208) and Gray (unpub. data) describe observer
work done from 1999 to 2001 in 2 estuaries which provide an average ratio of 1: 0.138 (SE =
0.018). For the prawn seine net, Gray (202204, Gray et al. (2006) andacBethand Gray
(2008)describeobserver work done from 1998 to 2001 in 3 estuaries which pral&teaverage

ratio of 1: 0.490 (SE = 0.206). For the bujing garfish net, we have no direct discard estimates

so instead we assume the ratio for the similar behelsed garfistmaulingnet from the NSW

Ocean Haul fishengf 1:0.04obtainedduringan observer programme Wytewart(2007, 2008). For
handlining, once again, in the absence of any direct estimates, we assume the ratio for a similar
method obtained using an observer programmeha NSW Ocean Trap and Line fishery by
MacBethandGray (2016) of 1:0.14. For setlining, and again the absence of any direct estimates,
we assume the ratio for a similar method obtained using an observer programme in the NSW
Ocean Trap and Line fishery MacBeth et al. (2009) of 1:0.132. For the hoop (lift net), we use
estimates from observer work and control data from experiments done by Broadhurst et al.
(2015b) and Leland et al. (2013) from 2010 to 2012 in 2 estuaries that provided an average ratio of
1:0.071 (SE = 0.03®Ainally, for the bait net, beaebased pilchard, anchowndbait net and the
prawn dip or scoop net (prawns), we assume negligible discards due to the highly selective nature
of these method¢Gray and Stewart, pers. comm.)

For theEstuary Prawn Trawfishery, weuse the observer work dfennelly et al. (1992), Kennelly
(1993), Kennelly and Liggins (1988y Liggins et al. (1996) done in 5 estuaries between 1989 and
1992 which provided an average ratio of 1: 0.24 (SE = 0.143).
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For the Ocean Prawn Trawllshery, we have the observer work of Kennelly (1993) and Kennelly et
al. (1998) done out of 4 ports between 1990 and 1992 which provided an average ratio of 1: 2.001
(SE = 0.534).

FortheOcean FishTras A A KSNE X [ATIAYAEAQ Omdphpcy 20aSNIBISNI L
199395 provided an average ratio of 1:0.8443 (SE = 0.204).

b { 2 Qc&an Haufishery uses several ndlased methods to targa¥ullet (Mugil cephaluy
Rilchards(Sardinops sagaxGarfish (Hyporhamphus australisind other species. For the general

purpose haul net, MRAG did an observer programme throughout the state in 2005 and provided a
ratio of 1:0.002. For purssgeines, in the absence of any direct estimates, we assume the ratio
deril'SR FNRBY ! Ca! Q4 20aSNISNJ LINEINI YYS Mwichi KS / 2
uses a similamethod) of 1:0.13 (SE = 0.07). For the bedeasedgarfishhaulnet we have the

observer work done by Stewart (20@008) in 20056 in Port Stephens whigirovided a ratio of

1:0.04. And in the absence of a direct estimate for the Hzsged garfish haul net, we use the

same ratioFinally, for the beachased pilchard, anchowandbait net we assume negligible

discards due to the highly selective naturetloé method (Stewart, pers. comm.).

b { 2 Qcian Trap and Lingshery uses a variety of line and trap methods to targgteral

species. For bottom/demersal fish trapping, control data from experimental work done by Stewart
andFerrell (200}, Stewartand Ferrell(2003 andStewartandHugheg2008) provide a ratio of
1:0.019.For handlining, we have the observer data frbacBethand Gray (2016%ollectedin

2007 to 2009vhichestimated a ratio of 1:0.14hich we also assume for trolling, jigging, poling

and driftlining in the fishery. For demersal setlines, we usedie of 1:0.15from MacBethand

DNJ @ Q4 0O H N M cgiwhich vaaBdla8inNg far BoNdset trotlines.For other setlines,

we use the estimate from MacBetmdD NJ @ Q4 O HAMc O 2 0 F& NEphNg, we2 N 2
have the observer data fromlacBethandGray (20168p a  édhédd 2007 to 2009 which

estimated a ratio of 1:0.0 Finally, forfSpannerQrab nets, in the absence of any direct estimate

from NSW, we use the Queensland ratio derived by DEEDI (2011f) using survey data of 1:0.314 (SE
= 0.023).

b { 2 Abalone(Haliotisspp.)fishery,which uses hangathering, can be expected to have very
little discarding- although there may be occasional discarding of undersize/undesirable/over
guota individualsywhichmay vary with the experience of diveSuch discardingas been
estimated byGibson et al. (2002) to sround 8.3% of landings (or a retained: discard ratio of
1:0.09.

b { 2 Kbhsterfishery uses lobster traps to target the EarstRock LobstefSagmariasus
verreaux). NSW DPI (2004) estimates discdrdsn this fishery to be at a ratio of 1.0.84 based on
observer work done in 1999 to 2002.

There are several other relativalyinor fisheriesand SpecialPermits provided to fishers in NSW
that use a variety of methods to catch several species. None have direct discard ratios available so
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we haveassumel ratios derived in other fisheries for similar methods. For DaGeshe, we

assume the ratio from the Commonwieai K Qa { 2dzi KSI ad ¢ NI} gf 5 yAaKkK
l Ca! Qa4 20aSNBSNIRIGE 2F mYnddpcH 6{9 I noaytood
FNRY (KS /2YY2ysSlItaKQa {YIff tStftFr3IA0 FTAAKSNE
= 0.07. For the scallop dredge special permit, we use the ratio from observer and survey work
reported by Haddon et al. (20pandAFMA(2015) for the Bass Strait Scallop fishery of 1:0.11. For

the submersible lift net special permit, we use the ratio for the NSW Estuary General Hoop or Lift

net of 1:0.071 (SE = 0.037) (Broadhurst et al., 2015b; Leland et al., 2013). For the eel trap special
permit we again use theformation from the Victorian eel fishery where McKinnon and Milner
OHNnNndoQa SELISNARAYSyGEt aiddRe KI R desiddiMBgind R G |
the boatbased pilchard, anchovy and bait net, we assume neggigliscards due to the highly

selective nature of these methods.

Tasmania

Of thecommerciawild harvestfisheriesin Tasmaniasome can be expected to have little (or no)
discardingas the principal method used is hagdthering. For such fisherigdisard rates carbe
assumed to be negligible But for the other commercial fisheries in Tasmania, iwhotve

methods likepots, trapsnets, etc. discards arainlikely to be negligible andre probably similar

in scale to fisheries elsewhere that empkychmethods.But the problem ighat there exists
virtually no data that directly quantifies these discards. In fact, despite a ekaminationof the
available reports, papers and datasetse tonlyongoing,systematic estimates of bycatches in any
of these fisheries come from th@outhernRock Lobsteflasus edwardsifishery.Taking each
fishery in turn:

TheTasmaniarAbalonefishery, which uses hangathering, can be expected to have vétife
discarding although there may be occasional discarding of undersize/undesirabletpveta
individuals whichmay vary with the experience of divel/hilst this has not been estimated for
the Tasmanian fishery, we sakovethat, in NSW, such discarding may be around 8.3% of
landings (or a retained: discard ratio of 1:0:08ibson et al., 2002)

For theRock Lobstefishery, we are fortunate to have available the results of the recently

O2YLX SGSR Cwb5/ ¥ dgynolt&ind dNdRrarigeinentiod bycatdaNiiSyguthern

w201 [20a0§SNJ CAaKSNASa dLaonétdlaan19LINthi©exhadséveé o Cw5
study, quite accurate estimates of discards from the Tasmanian, Victorian and South Australian
Rock Lobstefisherieswere provided based on observprogrammes augmented with survey

data. For theTasmaniarishery, the estimate is a retained:discard ratiol:3.52where most

discards are undersize lobsters that are released (usually alive) due to regulation

For the Tasmania®callopfishery, despite there being a significant number of published reports
Fo2dzi GKS FAAKSNE Iy RIukMS FealapDBcait Rafes antl Red A y I £ &
Dynamics: Testinthe Management Rules for Scallops in Bass $ifidaddon et al., 2006), very

few actual rates of discarding are availal#fer example, while Haddon et al. (20@&amines the
STFFTFAOIO& 2F GKS wHmE: & NI SalopsfPactenfimati thebu@hgds RA a O
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do not provide estimates dhe actual level of discargddasically assuming it to be 20% or less
because if it were more than 20%, the fishery would not operékes logic is also confirmed by
DEH (2005andAFMA (2015) also note thaté Harvest Strategipr the Commonwealth pdion

of the fisherydirects the industry cananagement committee to voluntarily close scallop beds that
do not meet the discard rate of less than 20 per cent of scaBapallerthan 85mm in lengthAnd

it isalsoreported that fishers tend to voluntarilgvoid areas found to contain undersized scallops
becausat is not in their commercial interests to continue fishing tadn the absence of any

direct estimatesif one assumes that the scallop fishery operates at hal2®% scallop discard
level (byweight) and there is negligible discarding of any other species, then one could estimate
that the retained:discard ratio for the fishery is 110.

For theOctopusfishery, whilst Emery and Hartmann (2016) give a recreational discard rate of the
number of cephalopods discarded as 61.8% of the total catch, no data are provided on discards
from the commercial fishery. Gardner (pers. comm.) advises tieetare threecomponentsin

the commercial octopus fishery: (i) byproduct@ttopus maorunfrom the lobster fishery; (ii)

hand collection oD. maorumfrom kneedeep water; and (iii) trapping @. palidusandO.

tetricus It wasnotedthat there werenegligible discals for all three componentasthere is no

size limit and the pots used in the main targeted fishery (iii above) are designed to catch larger
animals- so we assume a zero discard rate for this fishery.

For theGiant Cralfishery, Emery et al. (2015ahdHartmann and Gardsr (2011)note that
observer workindustry logbooksaind discards recorded in photographs taken by fisherseal
negligible discards of undersize crabs on the east coast but approx. 0.4stestordisedotlift
soak day®n thewest coastWith an average weight of undersize crabspprox.2.5 kg, and
approx. 15,000 potlifts per annum, this leads to a statide estimate of approx. 15 tonnes of
undersizeGant Oabs(Pseudocarcinus gigpdiscarded per yeara discard rate 083.78%or a
retained:discard ratio of 1:0.51

For the multimethod Scalefishishery, most methods have no discard rates available (Emery et

al., 2015a). But for the two squid jig methods, -digts, spearsand hand collectionone could

assume negligibldiscards. Some discard data exists for the graball gillnet and small mesh net
methods(Lyle et al.2014)whichindicated discard rats (by numbers of individuajof 51.9% and

66.5%, respectively. Assuming the average weight of discarded individuaéstisrd that of

retained individualgie. due to most discards being undersjzé)s providel retained:discarded

ratios of 1:0.36 for the graball net and 1:0.66 for the fine mesh Ret.other methods in this

fishery, and in the absence ®hsmanian discard rias, we usethe NSW ratios fobeach seine

(1:0.002¢ MRAG, 200p handlineand troll (1:0.14¢ MacBeth and Gray, 20)6ish trap (1:0.09¢

Stewart and Ferrell, 2001, 2003 and Stewart and Hughes,) 20@Bdropline (1:0.07MacBeth

and Gray, 2016 Forpurse seine an®anishseinE ¢S dzAS ! Ca! Qa SadAYl (Sa
LIN2INI YYSE Ay GKS [/ 2 Yhskew@d:6.13f SE K Q70) ahdYSouthkasttTidwl I 3 A
Danish seinéishery(1:0.96, SE = 0.09).
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Northern Territory

Dueto their exclusively tropical locatigmmost of K S b 2 NI KSNY ¢ SNNA G2 NE Qa T
significantlyfrom those inthe more soubern jurisdictions of Australigf particular relevance to

GKA& aitdzReé Aa GKS b2NIKSNY te§uNNdorit@iNgotratcheso & S NIJ
and bycatches (including discardgcur inseveral fisherieg amongthe few extant observer
programmesunning in Australi® a -Goghiionwealth jurisdiction®\ll data collected from these
programmes since 2011 were provided to this project by NT Fisheries and mainly concerned the
largest (and more noselective) fisheries in the jurisdictiohaking eacliisheryin turn:

TheDemersalfishery targets a range dropicalShappers Lutjanusspp. andPristipomoidespp.)
using fish traps, hand lines, droplines and demersal trawl nets (the latter permitted only in two
defined zones)Turtle Exclusion Devices are required in the trawl gear and operators use square
mesh codends to reduce unwanted bycatches and improve catch quality. Disepadted from

the observer programme across the variety of methods used were provided from 2011 to 2017
and yielded an estimated annual average retained:discard ratio of 1:0.1G{GE.

TheTimor ReefisheryalsotargetsTropicalShappers using baited traps, hand lines, droplines and
demersal longlines. Trawl gear is also being trialled in the fishéday.the Demersal fishery above,
Turtle Exclusion Devices are required ia thawl gear and operators use square mesh codends to
reduce unwanted bycatches and improve catch quality. Reported disttardghe observer
programme from 2011 to 2017 yielded an annual avenag® of 1:0.10 (SE 0.03)

TheBarramundifishery targetBarramundiLates calcarifgrand King Threadfi(Polydactylus
macrochij using gillnetsDiscards as estimated by observers in 2005 and from 2007 to 2011
yielded an average annual ratio of 1:0.32 (SE 0.2).

TheOffshore Net and Linéishery targetsAustralian Blacktip Shark€4rcharhinus tilstoiy
Common Blacktip SharkS. limbatu}, Spottail SharksX( sorrahand Grey Mackerel
(Scomberomorus semifasciajussing pelagic gillnet and longline geiscardsas estimated by
theseobservers in 2003, 2007 to 2014 and 2016 to 2@48lded an average annual ratio of 1:0.18
(SE 0.04).

TheSpanish Mackerdishery targets Spanish Macker8ogomberomorusommersoi usingtrolled

lures or baited linesrom a mother ship and/or dorie©bservers have opportunistically

conducted monitoring on these vesselsd, whilebycatch was not explicitly measured, it was
estimated to be <1% of the total catch and consistettrevallies(F Carangidagand other

smdler mackeres (F:Scombridag In 2013, discardsere estimated to beapproximately 0.1% of

the total harvesthased on logbook catcheand consisted exclusively oevallies(NTG, 2015)
Therewere no recordeddiscardsduring 2014 and a small number dfrevallies were recorded as
discardduring 2015NTG, 2017). As was the situation for the Queensland Spanish Mackerel
fishery, we lack any definitive information regarding discards in this fishery so we assume the ratio
from the similar fishery in NSW of 1:0.14 (MacBeth and Gray, 2016).
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TheMud Crabfishery targets Mud Crab$Sg¢yllaserratg) using baited pots. Fishers may also use
gillnets to catch fish for use as crab bdihere has been no observer programme in this fishery so
no NFbased discard estimates are available. Instead, as wd(@ueerslandbelowwhere,
similarly, no discard data were availablg apply the average NSW retained:discard ratio for its
mud crab fisherpf 1:0.14 (SE = 0.qButcher et al., 2012; Broadhurst et al., 281beland et al.,
2013).

TheCoastal Lindishery manly targets Black JewfisRiotonibea diacanthyausing hook and line
but severabther gears arealsopermitted: cast nets (for bait only), scoop nets, gaifsl fish

traps. No bycatch was reported by commercial operators in this fishery d2@hg, 2014 and

2015 Observers have opportunistically monioithesevesselsand, while bycatch was not
explicitly measured, it was estimated to be <1% of the total catch and consisted mashbrkd
(F:Carcharhinugand Catfist{Neoariusspp). The Qeensland Gulf of Carpentaria Line and Coral
Reef Finfish fisheries are similar fisheries to this one and these have a retained:discard ratio of
1:0.095which we assume here

TheTrepandfishery targetsSandfishlolothuria scabraa Sea Cucumbensing hanejathering

while hookah divingSelective harvesting by tHeshery avoids bycatcéo discardsire assumed to

be negligibleThe very smaRestricted Baifishery uses a variety of bait nets and is also assumed
to have negligible discard§heAquarium Fish/Displayishery supplies a range of aquarium fishes,
plants and invertebrates (including corals) to pet retailers and wholesateiserscan use several
types of nets, hand pumps, freshwater pots and hdwetd instruments to collect speciens All
methods are considered highly selective with negligible discards.

TheCoastal Nefishery harvests a range of species includvhglets (F Mugilidae), Blue Threadfin
(Eleutheronema tetradactylujnsharks andQueenfish Scomberoidespp.). Themain fishing

method used are gillnets, with cast setlso occasionally used. Nets must be cleared in water not
less than 30 cm deep to facilitate the release of any bycatch or prohibited sp&he® was no
reported bycatch in this fishettyy licenseesluring 2013, 2014 and 20Ehd there are no

observer data availablédlowever, it is unlikely that such a fishery would have no discards so we
assume discard levels from the similar Queensland Gulf of Carpentaria Inshore Finfishcfeshery
ratio of 1:0.051

Queensland

Ly GSN¥Y&a 2F NBLR2NIAYy3I 2y o8& Olnot@sgootlagid® RA & OF NRA
comprehensivesystem for reportindandingsand effortfrom its fisheries not because of a

scarcity of observegathered discard information, but difficulties concernenxgcess to those data

due to problems ofccuracyand confidentiality.Queensland has done regulandrelatively
recentobserverbased monitoring of bycatches many ofits fisherieancludnga formalobserver
programmeo LI NI 2F GKS da[ 2y 3  th& N3tedfeod JOR7(LALIINIDIZ e t N2 3 N.
problem is thathe observer dataset could not be provided to this project becauseh ofit had

not been clecked, is known to contain errors and concerns regardsgpnfidentiality(Engstrom,
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pers. comm.)An exception is the very good discard information based on the recent observer
LIN2EINI YYS LINPOARSR o6& 2Fy3a Si I f wawbfishermpo F2 NJ

Despitethe aboveproblem, we have been able to obtain discard information for several

Queensland fisheries using a less direct appredghexaminingvarious reports and papers by
Queensland researchers over the past 20 years or so. Of particular assistance were the annual

a0l Gdza NBLERNIAa F2N Yzad 7TAaKSqhichsomeldBsIA RSR 2y
included references to discard rates. Whils¢se data weranot as recent, nor probably as

thorough as the data from the recently completed observer progreeywhenaugmented by

discard rates for similar fisheries/methods in other jurisdictitims informationpermitted us to
derive at leastsom& A & OF NR SadAYlIdSa FT2N Y2al BRingeadhlS Sy & f
fisheryin turn:

v dzS S y & HalvestRseriesmostly employ handyathering as the principle metho@heCoral
Fishery involves the hartbllection of live anemones, soft and kdacorals, ornamental corals, live
rock, coral rubble and coral sand (DEEDI, 2011a)Ciédndish and Rocklobstdfishery targets
TropicalRock Lobster (Panulirusspp) using hookah to colle@nimalsby hand, nooses or spears
(DEEDI, 2011byheEast Coast PeaHishery gatherSilverlip andlacKip Pearl Oysters(Pinctada
maximaand P. margaritifera) by hand, theMarine Aquarium FislFishery collect®amselfish
Anemone fish, Angelfisfir:Pomacentridag Butterflyfish, Bannerfish(F: Chaetodontidag
WrasseqF:Labridag and Gobies(F:Gobiidag ¢ again by handAnd the East Coast Trochus
Fishery uses hanldeld nonmechanical implements to harve$bpshells(or Topsnails F:
Colloniida¢ (DEEDI, 2010a)heSea Cucumbeéfishery (East Coast) targets all specieSeaf
Qucumber including th&Vhite Teatfish(Holothuria (Microthelejuscogilvg, Burrowing Blackfish
(Actinopyga spinggand Qurryfish(Stichopuspp) by hand, using freeliving methodshookah or
SCUBADAFF, 2012alror all these methods we assume that there are no discards.

The Queenslan&elFishery targetdéongfinand Southern Shortfin Eels (Anguilla reinhardtiand A.
australig in rivers and freshwater impoundmenéd two stages in thi lifecycles, asadults (> 30
cm) andaselvers (glass eelgx 30 cm)Themethods involve baited eel or round traps, fyhets,
dip nets and flow trapiscards havaot been measured in this fishesp we assume the
retained:discarded ratidetermined for the simila¥ictorian eel fishery of 1:0.74 (McKinnon and
Milner, 2009).

v dzS Sy alfink fiskefeamainly use hooland-line methods to catch a variety of finfish species.
TheCoral Reef Fin Fidkishery is predominantly a liranly fishery that targets a range of bottem
dwelling reef fisfocussingon Coral Trout (Plectropomuspp) and mainly operahgin the Great

. F NNASNI wSST alNAYyS tIFN] P 5SaLAGS 4ilggesnp2 € dzy S
limited information on bycatches are availabWhile Ryan et al (2003)oted that bycatch

comprised less than 25% of the total catch, the most comprehensive data comes from Andersen
et. al. (2004) wheummarsed an observeprogramme(Mapsibneet al.,2001) where

approximately 225 dory days of fishing were observdte dataevealed that discards were

dominated by undesired target species (ie usually under legal size), esp@orallyrout, which
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was responsible for greater than 50 percent of the bycatch. Other species discarde8adere
Throat Emperor (Lethrinus miniatus GrassySwveetlip (Lethrinus laticaudis Sripey Seaperch
(Lutjanus carponotatysHussar(Lutjanus adet)i trevaliesandBlacktip Rockcod(Epinephelus
fasciatug. The results indicated a total discard rate (by numbkindividual3 of 33.0%.Assumng
that, on average, discarded individuals in this fishery wetigne third that of average retained
individuals this providel a weightbased retained:discard ratio for the fishery of 1:6.

v dzS Sy & Dekp/WRi@rFinfishrishery target BlueEye Trevalla(Hyperoglyphe antarctiaand

Bar Cod (Epinephelus ergastulass) using trotlines or droplines. Bycatch information has been

02ttt SOUSR o0& 20aSNIISNE AY ProgegBEED2ROGbut &8y 3 ¢
discusseckarlier, the data are not available. We therefore assumed that this fishery has similar
discard rates as those for fisheries using similar methods in N8Vdverage retained:discard

ratio of 1:0.123 (SE 0.018/acbeth et al., 2009MacBeth and Gray 2016)

TheEast Coast Spanish Mackefakheryis a lineonly fishery in which Spanidhackerelare
generally caught trolling. As abovégere has been an observprogrammecompleted in the
fishery but no data areurrentlyavailable from itinstead, we use the NSvdtio for a similar
methodof 1:0.14(MacBeth and Gray 2016).

TheGulf of Carpentaria Lin€ishery is a multispecies fishery which harvests a range of pelagic
(open water) and demersal (bottowuiwelling) fish withSpanisiMackerelaccounting for the

majority of the catch. Other species taken includevally(Pseudocaranx georgianysmall
mackerelssnappers cods(F:Serranidagandemperors The methods include surface trolls and
hand lines. Whilst little work has been done oychtch in this fishery, Roelofs (2004a) notes that,
although bycatch is considered negligible (G. McPherson, pers. comm.S0Q8 2013),
Barracuda(Sphyraena barracudasharks,tunas(F: Scombridag Svordfish(Xiphias gladiusand
rays(F:Dasyatidag¢ are sometimes caught and discarded. Roelofs (2004) also notes that bycatch in
the demersal hand line component of this fishery should be similar to that in the east coast Coral
Reef Fin Fish Fishery, given the similar methods and species ¢mughtetained:discard ratio of
1:095).

TheRocky Reef FinfisRishery target&apper(Chrysophrys auratus), Pearl Perch(Glaucosoma
scapulare, Teraglin(Atractoscion aequidensind Gobia (Rachycentron canadupasing hook and
line. There isaid to bdimited bycatch in this fishergs recorded by observeend thisconsists
mostly of undersized target species or other pelagic species that are retainedoasduct
(DEEDI, 2011dBut, n the absence of any datan bycatch levels, we use the retained:discard
ratio of 1:0.10 (SE 0.03) frotine similar Northern Territory Timor Reef fishggeeabove.

v dzS S y a NetfighBri@sinainly use various types of nets to catch a variety of finfish species.
TheEast Coast Inshore Finfishshery target&aMullet (Mugil cephaluy sharks, Sandwhiting
(Sllago ciliatg, YellowfinBream (Acanthopagrus australjsSandHathead(Platycephalus

arenariug, Tailor (Pomatomus saltatrix smallmackerelsthreadfins(F:Polynemidagand
Barramundi The gear permitted includes mesh, haul (seine), tunnel and cast nets and hook and
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line. Most fishers prefer to use net sizes that selectively catch fish of a certain size to meet market
demand. The number, mesh size and lengftnetsdepends on the species @&ted and whether

the fisher is operating in neahore or offshore waterdD EEDI (2010c) notes that bycatch levels in
the fishery are low compared to the retained component of the catch, indicating the gear and
methods used are quite selective. Observers reported 27% total bycatch in net operations
targeting sharks although theseere preliminary results. An observprogrammewas

implemented in 2009 bytas noted abovehe data from thatprogrammeare unavailable.

Halliday et al. (2001) reported on bycatch in this fishery (as estimated by observers), concluding

that levels weresimilar across the various components of the fisherg 28% by number) even

though the size ranges of species targeted differed considerably. The discard rates (by numbers of
AYRAQGARdzZE f a0 LINPOPARSR ¢SNBY 7T2NadtkeSsadoasii O2 1 &
Barramundifishery 13%; for the SmaWackerelfishery 16.3%; for the Whiting fishery 27.5%; and

for the Sea Mullet fishery 5.7%. If we take the average of these estimates as indicative of the

whole fishery, we get a discard rate of 15.88& 3.51). And to convert this to a wekpaised

estimate using the assumption that discarded individuals weightbimd that of retained

individuals, we get a retainediscard ratio of 1:0.061 (SE 0.012).

Like the above fishery, th@ulf of CarpentaridnshoreFinfishFisheryemploys fishing gearand
methodsthat are thought to be quiteselective at harvesting the nominated target species
(Halliday et al. 2001Bycatch iggenerallycomprised of fish and elasmobrargikarly, d®server
programmesprovided reliable data on bycatalm various parts of the fishery as reported by
Halliday et al. (2001) aridoelofs (200d). In summary, these indicadehat the Gulf of

Capentaria Mixed Estuary Fisheryda discard rate 013.4% by numbeand the Gulf of
Carpentaria Barramundi fisher§3.1% by numbegan average of 13.25%). And to convert this to a
weight-based estimate using the above assumption that discarded individuals weigthioti¢hat

of retained individuals, we get a retaineliscard ratio of 10.051.

v dzS S y a Rotfish&i@sinainly use pots and traps to catch craBigyid or collapsiblerab pots
arethe main methodaused in the QueenslarBlue Swimmer Crabishery DAFF (2012b) notes
that bycatch in this fishery is generally low and consi$tsndersized target or nepermitted
species, but no data were availakleat quantified these discards. In thieabsence, we use the
retained:discard ratio of 1:0.122 (a discard rate of 10.87%) derived for the NSW estuarine Blue
Swimmer Crab fishery (lagld et al., 2013).

Commercial crab pots (with rigid or collapsible frames) are used in the Queemdlah@rab

Fishery. DEEDI (2011e) notes that, in an obsgmmagramme of 1452 trap lifts observed (on 801
unique pots) the bycatch was predominately comspd of soft male, undersized male and female
Mud Crabs (98% of the bycatch by number), with the remaining 2% of the bycatch by number
being teleosts. Unfortunately, however, there are no data available relating this bycatch to
retained catches. In its absence, we can apply the average NSW retained:didmafadr itsMud
Qabfishery (Butcher et al., 2012; Broadhurst et al., 2015; Leland et al., 2013) but doubled to try to
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account for the fact that all femalklud Crabs arerequired to bediscardedusually alivejn
QueenslandThis gives a ratio of 1208 (SE 0.036).

The Queenslan&panner CralfRanina raningfishery wses prescribed dillies as the fishing method
andDEEDI (20X Lreported mnimal discards of nopannerQabsin the fishery Brownet al

(2001) noted that aimals other tharBpannerQrabsthat are occasionally takencludeBlue

Swimmer Crab@ortunus pelagicysjuvenileFlatheadand Floundes (F:Rhombosoleidgeas well

as small gastropod and bivalve molluscs, solitary corals, sipundgiitle -Sars (F: Amphiuridag

and SeaUrchins(F: Strongylocentrotidag But the incidence ohon-Spanner Crabycatch isoted

to be very rare and was reported as just 4 grams per dilly lift from data obtained in a 2001 survey
around 4 tonnes per year for the fisheiowever, manyindersizeSpannerQabsare discardedn

this fishery The data indicated that, over a 10 year period from 2001 to 2010, the average discard
rate of undersize crabs was 41.3% (SE 1.52) by number. To convert this raambdrestimate to

a weightbased estimate, we again assumed that discarded crabs weighethod that of

retained crabgo derive a retained:discard ratio of 1:0.23 (SE 0.005).

TheEast Coast Otter Trawishery targets a variety of prams, scallops, bugs, squid, and several
other by-product speciesit uses demersal otter board trawling asetprincipal methodThe Fin
Fish (Stout Whiting) Trawl Fishery is a small fishery witlbjogterators who use otter trawls and
Danish seines to targ&out Whiting. As for anytropical demersatrawl fishery, bycatch and
discards can be expected to bigmificantly greater in these fisheries than in all of the other
Queensland fisheries discussed so far.

These two fisheries had the best bycatch information available to this project due to the recent
work of Wang et al.2019 which used data from various research projestsi specific use of

v dzS S y aredenfoRs@réer datasetThatpaperprovides an exhaustive assessment of various
ways to estimate discards in these fisheries (using weiglsed, effortbased and swept area
based extrapolation methodsJhe papeprovides estimates of total discards for these fisheries
which, averaged over the most recent 5 years (22004) was 24,926 tonngger annum(SE

2,704). Comparing this with tHandings dataavailable for tloseyeas, we get a retained:discard
ratio of 1:3.35 (SE 0.14).

Operators in theGulf of Carpentaria Developmental FinFish Travigheryuse a semdemersal
otter trawl to fishcertainshoals. DEEDI (201 X&iates that he percentageof reported bycatch in
the fishery increased from 36% (272 t) in 2009 to 39% (237 t) in @ity a retained:discarded
ratio of 1:0.64.

TheRiverand Inshore Beam TravHishery target8ay Prawns(Metapenaeus bennettaand M.
insolitug, BananaPrawns SchoolPrawns(Metapenaeus macleayand Squids (F:
Ommastrephidagin certainrivers and creeks, towg a single 5 m heagpe trawl. he only
exception is Lguna Baywhere a small otter trawl netnay be usedAn early study byRobins and
Courtney (1998) gaveaatchbycatch ratiofor the fishery of 1:3.5 but DEEDI (2009) reports that
preliminary analysis ahore recentobserver data indicakan averageatio of 1:025.
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Victoria

For the size oft A O (i 2 N& | j@iddictioi, théteSaNeTaeSativelylarge number (26) of

commercial fisherigsnethods. Some are categorised according to target species (eg. the Abalone
and Rock Lobster fisheries), some by location (eg. the Westernport Bay/Port Phillip Bay, Corner
Inletand Gippsland Lakes fisheries), some by method (eg. the Trawl and Purse Seine fisheries) and
some by a combinatioaf the above Some fisheries use one method, others use many.

Someof these fisheriegan be expected to have little (or ndiscardingas the principal method
used is hangyathering. But for other fisheries, whiatvolvemethods liketrawls, pots, traps,
seines, meslnets, haul nets, fyke nets, etaiscards araot likely to be negligible andre
probably similar in scaletfisheries elsewhere that empleuchmethods.But the problem
associated with reporting on discards from these fisheries is theliatthere exists virtually no
data that directly quantifies discards. In fact, despiteeaaminationof the available eports,
papers and datasets, the orgystematic estimates of bycatches in any of these fisheries come
from the Rock Lobster fishewhichprovides bycatch estimas derivedirom research surveys
and observer datalaking each fishery in turn:

TheAbalonefishery, which uses hanglathering, can be expected to have very little discarding
although there may be occasional discarding of undersize/undesirablefpyata individuals, and
this may vary with the experience of diveWhilst this has not been estated for theVictorian
fishery, weassume theNSWestimate ofa retained: discard ratio of 1:0.0%ibson et al., 2002)

For theRock Lobstefishery, as discussed earlier for Tasmanie are fortunate to have available

the results of the recently conipS i SR Cw5/ Fdzy RSR LINRP2SOG &9y & dzN.
2T 08O0FGOK Ay {2dziKSNYy w201 [ 20aigtdetarh,a KSNA Sa
2019).For Victoria, the estimateareretained:discard ratisof 1:0.81for the eastern zone and

1:1.41 for the western zonéor an average of 1:1.15E =08

TheOcean (Generalffishery uses several methods, none of which hdivectdiscard estimates
available So for these we hawessumedliscard rates for similar methods used in NSW. These are
drop line (retained:discard ratio of 1:0.0MacBeth and Gray, 2016)andline (1:0.14 MacBeth

and Gray, 2016xhark longline (1:0.132MacBeth et al., 200%andsnapper longline (1:0.15

MacBeth and Gray, 2016). For the octopus fislvegyuse informéon for a similar fishery in
Tasmaniavhere there washoted to be negligible discards as there is no size limit and the pots are
designed to catch larger animdlSarner, pers. comm.)

Forthe Westernport/Port Phillip Bayfishery,5 methods are used andipr discard raios, in the
absence of any for the fisherye again use those obtained in NSW for similar methods. For haul
seine, we have ratios in NSW of 1:0.51 (Botany@asay et al., 2001), 1:1.353 (Lake Macquarie
Gray and Kennelly, 2003) and 1844(St. Georges Basifsray et al., 2003). These give an average
haul seine discard ratio for large bays in south eastern Australia of JFb@®nesh netting, we use
the 12 discard rates provided by Gray (2002) and Gray et al. (2005) for various esitudN&WN.

The average of these is 1:0.18H=0.04d C2NJ ayl LIISNI f 2y It AyAy 3z

[N
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For purse seine, we use the estimate fromthe oty ¢ S f 6 KQa {YIFff t St 3IA
(SE = 0.07).

For theCorner Inletringing seine, haul seine and mesh net fisheries, we use the Bigwé
estimates as those used above for the Westernport/Port Phillip Bay fishery (ie. 1:1.109 for ringing
andhaul seines and 1:0.146r mesh nets).

For theBait (Genera)l fisheries using bait pumps and yabbie pots, we assume negligible discards.
Similarly, for theGippsland Lakes (Baitishery and theGeneral Sea Urchifishery, we can
assume negligible disads due to the simple tools and haigéthering methods used.

For theEelfishery that uses fyke nets, we have little discard information although fyke nets are
known to catch a variety of bycatch species includagMullet, Australiansalmon(Arripis tuutta
andA. truttaceus, BlackBream (Acanthopagrus butchériGudgeongF:Cyprinidag Trout
(Oncorynchus mykigsWhiting, BlackfisnGadopsis marmorat)ysCrabsK:Portunidag, Trevally,
Gobies, Leatherjackets:(Monacanthidag, Carp Cyprinus carpip Goldfish Carassius auratyis
Redfin Perca fluviatiliy TortoisesK:Chelidag and Platypusdrnithorhynchus anatingsin a
study done to examine ways to reduce bycatch in this fishery, McKinnon and Milner (2009)
obtained estimates dbycatches from a series of trials done in 2008. Combining data from the
standard commercial fyke net used in those trials, found that,in catching a total of 302 eels,
224 individuals of other species were caught (which are required to be discardbd by
commercial fishery). If we assume individuals of these bycatch species weighed similar to
individuals of the retained eels, this equates to a retained:discard ratio of 1:0.74.

For theGippsland LakeMesh net fishery, we can use the sai8Westimates asve didabove

for the Westernport/Port Phillip Bay and Corner Inlet fisheries of 1:0.145. Fd@githyesland Lakes
Prawnstake net fishery, we use the discard rate for the similar set pocket (stow) net fishery in
NSW which has an average radiol:0.235 §E = 0.15(Andrew et al., 1995; Gray, 2004; Gray et
al., 2006).

For thelnshore Trawlffishery, we can use the average discard ratio for the similar NSW Ocean
Prawn Trawl fishery of 1:201 (SE = 0.58 (Kennelly, 1993; Kennelly et al., 1998).

For theWrasse (Oceanfjshery, which uses handlining, the ratio from NSW of 1:%:14ed
(MacBeth and Gray, 2016). And finalby, the Giant Cralfishery,without discard estimates from
Victoria, we use information from the similar Tasmanian Giaab@shery Emeryet al,, 2015b)
which led to an estimated ratio of 1:0.51.
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Western Australia

Western AustraligWA)hasthe largest number of individual marine commercial
fisheriegmethods of any jurisdiction in Australia. And one may expect thetleof themethods
used in these fisheries wilave differentbycatch andliscarding issues. Some can be expected to
have little (or no) discardinguch as whethe method is handyathering. But fo others, which
usetrawls, pots, traps, seines, mestets, haul nets, hookandlines, etc.discards araot likely to
be negligible an@re probably similar in scale to fisheries elsewhere that emglaghmethods.

Some years ago, Western Australitempted toget as manyf itsfisheries as possible certified
by the Marine Stewardship Coun¢MSC) This involved1SCpre-assessments for most fisheries
followed byfull evaluationdor a subset. Tis substantial amount of wonlequired an examination
of, among other things, bycatch issues such as levels of discards and interactiom&R&h
becauseheseT I f f dzy RS NJ LINA y O ASojiwBen sear¢hifig far {atesbfigerierall y R N.
discardng andTEP $iteractions in WAthe first placesto lookwere theseMSC preand full
assessmentsdHowever, the MSC piassessmenta/ere confidential andherefore unavailablebut,
in any case, we have been advigbdt thesemainly provided general descriptions of likely
bycatch compasionsin each fishery rather than actuedtesof discarding Thereis, however,
discard informatioravailable from somereviousobservermprogrammesandEM work These
programmes rather than being large, ongoimgogrammesas done by, for example, AFMa

l dza G NI € Al Q& [/ 2 Y(gek PetoB)hdvdiinétead be@rksBnik t6 those run in NSW:
ie. more strategically focussed, shagrm programmesdone in fisheries/methods with a greater
potential to have bycatch issues. For other fisheries/methdasvever, there are no direct,
empirical measures of discarding, & we have donelsewhere we usediscard rates fronsimilar
fisheries/methods irother jurisdictionsand fisheriesTaking each fishery in turn:

TheWest Coast Rock Lobstéishery i Sa SNy ! dz2G NI f A Qa Y2ad QI dz
KAaU02NROIftf& 0SSy ! dzZadNIfAlFQA VY2Belchaddesezhlof S &
(2012) provides some information on bycatch in this fishery where the rates of fish and

invertebrate bycéch (but not discardswere recorded during normal rock lobster fishing

operations in 2006/7 and again in 2009/10. Approximately 17,084 fish and invertebrates other

than WesternRock LobsterRanulirus cygnysand OctopugOctopusspp) were captured during

the latter survey. If weadopt their assumptionthat each of these individuals weighed 1kg, and

given that 5899 tonnes of targeted catch were landed that year, the catch:bycatch ratio obtained

is 1. 0.003However, this estimate takeso account of retainetbyproductbecausehe numbers

of discards were not provided and nor does it inclaahy discards ofindersizdobsters and

octopus.

Another study (de Lestang et al., 2019) mentions logbook reports of bycatches of certain gpecies
the Rock Lobster Fisheiry 2018 (2354.6kg of Baldchin Grog€hoerodon rubesceywas said to

form 58% of all bycatcthilst 622.7kgof Pink SnappefChrysophrys auratug formed 15.3%). Tis
information allowsone to determine that the total reported bwtch in 2018 was,860 kg (out of

a total landings weight of 6046 tonnegroviding a ratio of 1:0.0007 or 0.07%ut, as above, this
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estimate does not account for bycatches that were retaifiegpbroduct)versus discarded, nor any
discards ofindersizeRock LobstersThe latter is particularly important as we have seen in other
jurisdictions(in South Australia, Victoria and Tasmanizeon et al., 201%ndin NSW¢ NSW DPI,
2004)wherethe discard of targeted conspecifics in lobster fisheigan be very significant.

la F2NJ ¢FaYlyAl Qa | Yy Re aeXobuingtd\d Haw@ avaifatftedhie teSQINJoff A & K
Leon et al(2019).Inthat study, KS S&AGA Yl 4GSR RA&OFNRAa F2NJ { 2dzi K
Oft 2aSaid i 2ishery)ddudifgaliccarde®bsierk was49.6% in the northern zone and

40.0% in the southern zone for an average retained:discard ratio §1(8E = 0.16)n the

absence of any discard rate available diretdlythe WA lobster fishery, we assumeagtaverage

ratio.

TheSouth Coast Purse Seirgsheryinvolvesthe taking of small pelagic fighmainly targeting

Filchards also called Australian Sardjri®y purse seines in all waters between Cape Leeuwin and

the South Australian Border. Although no discard rates are provided, Nardi et al. (2007) state that
GAYOARSY (It 0eOFGOK A& AYAaAIYAFAOFLYy (X odzi YI &
specBa 2NJ 20 KSNJ FAAK &ALISOASaA | gherakliSoarddatd d&red O LI d:
available, weassumehe retained:discard ratiderived from an observer programmetime

AAYAE I NI LJzZNBES aSAyS aSOd2 NFshefy ofil.33 (BEE=VYA.Y 6 S (i

TheShark Bay TrawkFishery is a mulspecies fishery mainly targetijestern Kingand Brown

Tiger PrawngMelicertus latisulcatuand Penaeus esculentusThe vessels in this fishery also catch
about 2030% of the annuaaucerScalop (Amusium pleuronectgsatch in Shark Bay. Kangas and
Thomson (2004) and Kangas et al., (2007) describe an obgeoggammedoneafter the
implementation ofoycatch reduction devices thesefisheriesandprovided ratios between 1:2

and 1:8 for the prawn sector and 1.0fd&r the scallop sectotHowever, a more recent study by
DPIRD (2019a) usédheryindependent trawl biodiversity surveys providea ratiofor the

prawn sector of 1:0.96.

The Northern Demersal Scalefislishery mainly targets high value species includiwdband
Snappel(Pristipomoides multidensRed EmperofLutjanus sebaeand various od specieausing

fish traps. Newman et al. (2008) desculibe annual discards in the fishery in 2001 and 2002

from surveys on industry vessels as equivalent to approximately 1.3% (by number) of the total
retained catch. They assumed that the proportion of sretained catch by numbers was similar to
that by weidht and estimated that the total weight of discards in the fishery was approximately 6.4
tin 2001 and 5.6 t in 2002. The landimgsordedin those two yearsn the fisherywere 509t and

434t, respectively, providing an average discard ratio of 1:0.013 (58002).

TheJoint Authority Southern Demersal Gillnet and Demersal Longkmel West Coast Demersal
Gillnet and Demersal Longlinfesheries operate in continental shelf waters along the south and
lower west coasts of Western Australia mainly targeshgrks Gummy, Dusky, Whiskeand
Sandbar Mustelus antarcticg, Carcharhinus obscurusSurgaleus macland C plumbeu$ using
demersal gillnets. A smaller proportiontbie catch comes from demersal longlines. McAuley and
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Simpfendorfer (20033ummarse research done between 1994 and 1999 on commercial gillnet
vessels during regular fishing activities as part of a voluntary obspregramme.The results
provided estimates athe discarded elasmobranch portion of the catch as 13.7% by weight
teleosts, 32.1% of the observed catch was discardéese give total estimated discard ratio of
1:0.85.For the longline component of these fisheries, we have no direct estimédiscarding

but can use the ratio frorh C a ! Kksarvei2data for th&CommonwealtiGilinet, Hook and Trap
FAAKSNEQA { SO f 2yriethadgf3:0.47RSE¥ESO0GR It 2y 3t Ay SO

ThePilbara Fish Trawl (Interimffishery uses otter trawling to target a vayi®f EmperorqF:
Lethrinidag, snappers, Breamand TrevallySharks BuggqF:Scyllaridag Cuttlefish(Sepia apamp

and Squidare also landed. Stephenson and Chidlow (2003) provide the results from a 100 day
observermprogrammedone in the fishery in 2002 that examined bycatches. The estimated discard
rate from that study was 34% or a retained:discard ratio of 1:0.52.

TheExmouthGulf PrawnFishery take®Vestern King Prawns, Brown Tiger Prawns, Endeavour
Prawns(Metapenaeus endeavouand M. ensid and Banana Prawn®PIRD (2019b) describes
recentfisheryindependent trawl biodiversity surveylat providea discardratio for this fishery of
1:0.675.

TheFBL condition 93 Purse Seine Development Zbsleery targets schools &ilchardsand
Sardinella(Sardinellaspp) using purse seines. Whilst Gaugleard Leary (2004) note that

unwanted bycatch is insignificant, matualdiscard rates aravailable save assumehe
NBGFIAYSRYRAEGOFINR NI GA2 F2NJ 0KS AAYAf | NJ LIzNBE S
fishery of 1: 0.13 (SE = 0.07).

TheAbrolhos Islands and Mid West Travishery uses otter trawls to targ&aucer Scallops
(Amusium ballodiand Western King Prawnk the last decade, this fishery has mainly focused on
scallops using larger mesh (mostly the same vessels that fishdbops in Shark Bay). We
therefore apply the Shark B&gzallop ratio of 1:(b for this fishery (see above).

ThePilbara Trafishery uses fish traps of 50 mm x 70 mm rectangular mesh to target a variety of
emperors,snappersand cods. DEH (2004a) note thaycatch in the fishery is unquantified, but
considered low, consisting mostly of small quantities of many scalefishdinglundersized fish

of target species), sharks, crustaceans, molluscs and other invertebrates. Gaughan and Santoro
(2018) note thathere is a limited quantity ofion-retained bycatch in this fishery with the most
common species being thigtarry TriggerfisfAbalistes stellatus In the absence of any direct
discard estimate, we use the ratio from tabovementionedNorthern Demersal Scalefish fishery
(which also uses fish traps} 1:0.013 (SE = 0.0002) (Newman et al. (2008).

The Kimberley Prawrfishery uses twin otter trawlsottargetBananaand Brown Tiger Prawns
Other byproduct species aiendeavour Prawns, Squid, Coral PraffnBPenaeidag Black Tiger
Prawns(Penaeus monodgnWestern King Prawns, Budjsh, and other invertebrates (scallops,
cuttlefish). DEH (2004b) red that therehas notbeen any survey of bycatch in this fishelry the
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absence of any direct discard estimgteve instead use the abou2PIRD (2019b) estimate for the
similar Exmouth Gulf prawn fishery (basedfsiery-independent trawbiodiversity surveysof
1:0.675

Hart et al. (2017) note that the fishing method usedha Western AustralisAbalonefisheryis
handgathering with animals measured situprior to harvest.Theysaythat, whilst unusual,
undersizeAbaloneare occasionldy collected but areisuallyreplaced on the home scar after
measurement. There may also be occasional discarding of undersize/undesirablgimiar
individuals, and this may vary with the experience of divers. Wihiéstate of such discarding has
not been estimated for the Western Austratidishery we have seen that, in NSW, such discarding
isaround 8.3% of landings (or a retained: discard ratio of 1:0@®son et al.(2002).Hart et al.
(2017) notesthat abalone shells aralsooften encrustedwvith commensal species such as coralline
Ff3aFSY alLkRy3aSa yR avlif -ayoOpNILSbINDESav el ¢ESa
harvested with the abalone and returned to the water (some shells are kept for sadag

unlikely to surviveThee is no available information on the quantity of discarding that these
WLIAAIE@] Q aLISOASE NBLINBaSyao

Gaughan and Santoro (2018) note that the hourglass traps ugbd Bhark Bay Crafishery are
designed to minimise the capture of undersiZzgide Swimmer Cratend nontarget species, the
majority of which are able to escape through the entrance gaps when the pot is soakiaogr
hauled. The number of bycatch species recorded in the fishery (mainly finfish and other
invertebrates) is said tbe low. But a discard rate was not provided for this method so we assume
the ratio available for the similaBlue Cralfishery in South Australief 1: 0.05.For the trawl

sector of this fishery, we assume the ratio derived above for the Shark Bay Rsaery flwhich

uses the same gear) of(l96

ThePearl Oysterfishery of Western Australia is a dibased fishery using hand collectioi'e
assume no bycatch or discarding from this fishery.

Gaughan and Santoro (2018) note tha¢ tWest Coast Purse Seiffishery targetsAustralian
Sarding(Sardinops sagdxAustralianAnchovy(Engraulis australjs Yellowtail Scaf'rachurus
novaezelandiagand Maray(Etrumeus teresusing purse seine gear in waters between Geraldton

and Cape LeeuwiThey state that mall quantities of finfish species are sometimes taken as

bycatch but no direct discard estimates are available. As was the case above for the South Coast
Purse seine flgery, we assume the ratio for the similar purse seine sector iftieY Y2y g S| £ { K |
Small Pelagic fishery of 1: 0.13 (SE = 0.07).

The FBL condition 73 South Coast Trdigheryis a low activity fishery in which effort is related to
0§KS I 6dzy RI ¢ SabcerBdalldylistiurh kalfofin any given year, which can be highly
variable due to sporadic recruitment. With no direct discard data available, we usbstterd

ratio for Zone C trawlers examinedliaurenson et a(1993 of 1:1.56 (see alsthe SouthWest
Trawl Fisherpelow, which also uses otter trawls to targ&hucerScallops.
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TheNickol Bay Prawifishery uses otter trawls ttarget Western King, Brown Tiger, Endeavour

and Banana Prawnss well advyproduct that include8lack Tigeand Coral Prawn®8ugs, Blue
Swimmer Crahdinfish andScallops. DEH (2004c) notes that no discard information is available for
the fishery so we use the ratio for the similar Exmouth Gulf Prawn fishery (see abové).673.

TheSouth Coast Salmofishery is one of the oldest commercial fisheries in WA. Fishers use a
beach seine net to targéVestern Australiafsalmon (Arripis truttaceu¥but mayalso use a rod

and line from the beach. It is a very targeted fishery and is assumed to have negligible discards but
no specific discard rates are available. Instead we assume the retained:discard ratio obtained via
an observer programme from thersilar beach seine fishery of NSW of 1:0.002 (MRAG, 2005).

TheShark Bay Beach Seine and Mesh Righery uses a combination of beach seinesh net

and haul net gears in the waters of inner Shark Bay. Four main species/groups aré/Nakeng,

Sea Mukt, Tailorand YellowfinBBreamand smaller quantities of other species (e@arfishand

trevallieg are also caught. No direct discard data are available so we use ratios for the beach seine
sector from the similar beach seine fishery of NSW:08f002 (MRAG, 2005jor the haul net

sector, we assume the ratio derived for a similar method in the West Coast Estuarine fishery (see
below) of 1:0.01.

TheKimberley Gillnet and Barramundishery targetBarramundiand Threadfirusing gillnets

from the Northern Territory border to the top end of Eighty Mile Beach, south of Broome. As there
are no direct estimates of discards from this fishery, we use data from an obggogramme

done in the Northern Territory in 2005 and from 2007 to 2011 in thelamMNT Barramundi fishery
whichyielded an average ratio of 1:0.32 (SE 0.2).

Like the abovenentioned South Coast Salmon fishery, 8wmuth West Coast Beach Net and

South West Coast Salmdisheries use beach seines to tar@tmon and other species off the
south west coast of WA. With no direct discard rates available, we use the discard ratio from the
similar beach seine fishery of NSW of 1:0.002 (MRAG, 2005).

TheWest Coast Estuarinfishery uses haul and gillnets to target various temperate estuarine
finfish. BlueSwimmer Craband someOctopus are also caught using crab traps. Johnston et al.
(2015) and theaddendumWAF (2018) note that the haul nets used are deployed in a targeted
mamner, so that few nortarget species are captured. Observer projects were done on haul net
vessels in March 2015 and on both haul and gillnet vessels in 2017 and 2018. These confirmed
negligible discards using these gears (<1% or a ratio of 1:0.01). Addistmawas not provided for
the crab pot sector so we use the rate available for the similar NSW Estuary Glueral

Svimmer Crab pot fishery of 1:0.122 (Leland et al., 2013).

Most of the commercial catch of Australibderring (Arripisgeorgianugin Western Australia is

G1r1Sy 2y o06SIFOKSa Ay GKS {2dz2iK /2Fad .A2NBIAZ2Y
which are set from the shona the FBL condition 42 herrinfishery. These nets are set in a

configuration that resemigs a '6' or 'G' and rely on the target species' natural circling behaviour
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to remain in the net. They are set during the migration period of the target species and are
assumed to catch negligible bycatch.

TheSouth West TrawFishery uses otter trawls t@atgetSaucer Scallop#s for the FBL condition
73 South Coast Trawl Fishery mentiordabve, with no direct discard data available, we use the
discard ratio for Zone C trawlegsvenin Laurenson et al. (1993) of 1586.

TheWest Coast Demersal Scalefishery occurs in waters 2260m deep and is comprised of
approximately 100 different speciesthe most important being West Australi@hufish

(Glaucosoma hebraicunand Pink Snappekess important species incluBedthroatEmperor,

Bight Redfish@entroberyx gerrarfland Baldchin GroperFishers are not allowed to take sharks

and rays. The fishery uses a variety of haakHine methods including dropline, dropline and
hydraulic gunwhale mounted reel, handheld reel andadire, gunwhale mounted hand operated

reel, electric gunwhale mounted reel, hydraulic gunwhale mounted reel and handheld reel. In the
absence of any discard estimates direct from the fishery, we assume the average retained:discard
ratio for similar methodsised in NSW of 1:0.11 (SE = 0.04) (MacBeth and Gray, 2016).

TheWest Coast Deep Sea Crustacdmimery uses baited traps to targ€rystalCrabs Chaceon

albug on the seaward side of the 150 m =dh out to the extent of the Australian EEZ (200 nm)
and from the Northern Territory border to Cape Leeuwin. How et al. (2015) and the addendum
WAF (2017) report on a project that validated logbook reports of zero bycatch in the fishery. On
board cameragxamined thousands of potlifts over 2 seasons (2014 and 2015) and all confirmed
no bycatch in the fishery.

TheCockburn Sound (Cralfishery uses baited pots to targBlue Swimmer Crab&ike the Shark
Bay Crab fishery, a discard rate was aadilable for this fishery so we use the rate available for
the similar South Australian Blue Crab fishery @.Q5 (PIRSA, 2089Svane and Hooper, 2004).
The Western AustraliaBea Cucumbedishery is a handharvest fishery, with animals caught
principally by diving, and a smaller amount (< 5%) by wading. On occasion un@zaize
CucumbergF:Holothuroided or unwanted species may be collected by mistake and returned to
the water butthesediscards are considered negligible (Webster and 2811 8).

The Open Access in the North Coast, Gascoyne Coast and West Coast Biorsgitensf fisheries

uses a variety of methods to catch quite modest quantities of a variety of species. The methods
include beach seine, potting, squid jigging, gillnet,rautic gunwhale mounted reel and haul

net/ring net. No direct estimates of discards from these methods in these regions are available so
we use rates from similar methods in other fisheries described earlier. For beach seine, we use the
discard ratio fronthe similar beach seine fishery of NSW of 1:0.002 (MRAG, 2005). For potting, we
assume the rate available for the similar NSW Estuary General blue swimmer crab pot fishery of
1:0.122 (Leland et al., 2013). For gillnets and haul nets, we use the Johnsato(2€tl5) and WAF
(2018) estimated ratio of 1:0.0ftom the similar West Coast Estuarine fishdfpr the hydraulic
gunwhale mounted reel, we use the ratio for a similar method used in NSW (1:0.11, SE = 0.04)
(MacBeth and Gray, 2016). For squid jiggasgdone foisimilarmethodsin otherjurisdictions, we
assume negligible discards.
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As for the suite of fisheries listed above, t@pen Access in the South Coast Bioregsuite also

uses a variety of methods to catch quite modest quantities of a varietpecies. The methods
include beach seine, haul net / ring net, handline, trolling, gilinet, squid jigging, electric gunwhale
mounted reel, gunwhale mounted hand operated reel, handheld reel, hydraulic gunwhale
mounted reel and dropline. And again, becaum direct estimates of discards from these

methods in this suite of fisheries are available, we use others from similar methods in other
fisheries described earlier. For beach seine, we use the discard ratio from the similar beach seine
fishery of NSW af:0.002 (MRAG, 2005). For gillnets and haul nets, we use the Johnston et al.
(2015) and WAF (2018) estimated ratio of 1:0@1the West Coast Estuarine fishefor the

handline, electric gunwhale mounted reel, gunwhale mounted hand operated reel, b&hdiel,
hydraulic gunwhale mounted regirollingand dropline methods, we use tlaerageratio for

similar methods used in NSW (1:0.11, SE = 0.04) (MacBeth and Gray, 2016). For squid jigging, as
done forsimilar methods imother jurisdictions, we assuennegligible discards.

CKANIGSSY Saidda NASa Ay 21 Qa {2dziK /2Fad .A2NB13
the multispeciesSouth Coast Estuarinishery targeting many estuarine finfish species, with the

main fishing methods being gill netéhaul net. The main target species &ebbler(Cnidoglanis
macrocephalus Black Bream, Sea Mullatd AustralianHerring Gaughan and Santoro (2018)

note that few nontarget species are taken in this fishery and minimal discarding occurs because
virtually allcaughtfish can be retained and marketed. However, no discard rates are provided so

we assume ratios derived above for the West Coast Estuarine fishery of 1:0.01 for the haul and gill
net sectorsandthe NSW ratio ol:0.122 for the crab trap sector (Leland et al., 2013). For the
estuarine fish trap sector we assume the NSW estimate for a similar method of 1:0.14 (Stewart
andFerrell, 2001; StewagdndFerrell, 2003)

TheGascoyne Demersal Scalefiibhery operates thwughout the year and uses various hook and

line methods (electric gunwhale mounted reel, gunwhale mounted hand operated reel and
handheld reel) to catcRink Snappeand a range of other demerssdappers, emperors, cahnd
trevallies.In the absence ofrey discard estimates direct from the fishery, as above, we assume the
average retained:discard ratio for similar methods used in NSW of 1:0.11 (SE = 0.04) (MacBeth and
Gray, 2016).

As for the fishery above, theilbara Lindishery uses similar hoe&nd-line methods (electric

gunwhale mounted reel, handheld reel and hydraulic gunwhale mounted reel) to catch a variety of
fish speciesln the absence of any discard estimates direct from the fishery, as above, we assume
the average retained:discard ratio fanslar methods used in NSW of 1:0.11 (SE = 0.04) (MacBeth
and Gray, 2016).

The Octopusfishery mainly targets Octopus off the West and South coasts of Western Australia
using trigger pots and shelter pots. Hart et al. (2018) provide some information algoatch in

the fishery citing a 3 month fisheipdependent monitoring programme using trigger pots done in
2013. While not an observ@rogramme this study provides the best discard estimate available
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for the fishery of 5% (a ratio of 1:0.05). We assums same ratio for the lessften-used shelter
pots.

The Trochusfishery uses hand collection methods in the intertidal so we assume zero discards.

The WAMackerelFishery targets mackerel species (predominaN#yrow-BarredSpanish
MackerelScomberomorus commersdretween Geraldton and the Northern Territory border. The
main fishing method used is trolling. Baits or lures are also drifted or cast from anchored or
drifting boats and jigging is used to catétey Mackerel in the Gascoyne and West Coast sectors.
DEH (2004d) noted that no formal information is available on the level or nature of bycatch in this
fisherybut Mackie et al. (2010) state that some finfispecies includin@Queenfish, Pike
(Sphyraenapp.), tunas and sharks are occasionally caught and discarded because they are
unmarketable or of relatively low value. Further, these authors noted that a small number of
finfish species are caught by the troll sector and discarded because fishers do not possess a license
to retain them.In the absence of any discard estimates direct from the fishery, as for other hook
andHine fisheries, we assume the average retained:discard ratio for-andkine methods used

in NSW of 1:.0.11 (SE = 0.04) (MacBeth and Gray, 2016) for trjipdjgigg and handheld reel

methods in this fishery.

Like some of the other crab fisheries in Western AustraliaMbaedurah to Bunbury Developing
Crab and Warnbro Sound Crdisheries use crab pots to targBtueSwimmer CrahsAnd as for

these other fiskries, because of the absence of any discard data for the method, we assume the
ratio available for the similar South Australian Blue Crab fishery of 1:0.05 (PIRS#, 0% and
Hooper, 2004).

TheSouth Coast Crustacedishery uses pots to targ&outern Rock Lobsters, Western Rock
Lobstersand deepsea crab species includi@ant Crystaland Champagne Cralfidypothalassia
acerbg off the south coast of Western Australia. For the lobster potting sector of the fishery, in
the absence of any direct discard estimates, and as above for the Western Rock Lobster fishery,
we assume the retained:discard ratio for the similar South Austréblaster fisheryof 1:091 (SE =
0.16).For the crab trap component of the fishery, and again in the absence of any direct discard
estimates we use information from the West Coast Deep Sea Crustacean fishery (see above)
where How et al. (2015) and the adudum WAF (2017) confirmed no bycatch.

The Cockburn Sound (Line and Pdigheryis asmall fishery targehg Octopus and other species
using a variety of methods including shelter pots, octopus pots, squid jigging, handheld reel and
handline.In the absere of any discard estimates direct from the fishery for shelter pots and
octopus pots, we use thidart et al. (2018) ratio available for the Octopus Interim Managed
Fishery (above) of 1:0.06or squid jigging, as dom¢ésewhere we assume negligible discards. For
the handheld reel and handlingectors, as for other hoeind-line sectors, we assume tlaverage
retained:discard ratio for hoclndline methods used in NSW of 1:0.11 (SE = 0.04) (MacBeth and
Gray, 2016).
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For the minor FBL condition 74 Fish Trappifighery, fish trapsare used tacatch a variety of
species We assume the ratio from the Northern Demersal Scalefish fishery which uses fish traps
(see above) of 1:0.013 (SE = 0.0002) (Newman et al., 2008).

South Australia

For some fisheries/methods in South Australia, there exists some observewbdsafor others
bycatch data are available from fishandependent surveys and/or unvalidated industry
logbooks. For the remaining fisheries/methods, however, there areirezitneasures of
discarding spas we have done for other jurisdictionge usediscard rates fronsimilar
fisheries/methods irother jurisdictionsand fisheries Taking each fishery in turn:

The South Australialarine Scalefish Fisheryccursin all SouthAustralian coastal waters

including gulfs, bays and estuaries (excludingGberongestuaryc see below. It usesa diverse

range of fishingnethods to targetmanypermitted species. In all there are a total of 21 different

gear typeswith the domirant ones beinghook-and-line, longline, haul nets, mesh netsapsand

jigs Fowler et al. (2009) describes an observer study done in the fishery over 122 fishing days in
2007-08 which counted numbers (not weights) of fish retained and discarded by tdretgmes of
handline, haul nets and longlines. Assuming individual weights of discarded organisms were a third
that of retained animals, the resulting retained:discard ratiase: handlines 1:0.065 (SE =

0.016), haul nets1:0.17 (SE = 0.053) and longk- 1:0.118 (SE = 0.057).

TheMiscellaneoudishery includegertainspecialised fisheriesnd species that are nancluded
in the management arrangements other fisheries It uses severdlypes of fishingnethods and
many of thesectorsare low prodiction, low value, or both. Species takieclude:Sea Urchins
Scallop, Native Oyste(Ostrea anga$j WesternAustralianSalmon beachcasseagrassand
macro-algag EyreGolden PerciiMacquaria ambigup 2 S t GEkuétér(Bidyanus welchiand
BarcooGrunter(Scortum barcop

Landings data for the Marine Scalefighd Miscellaneousgheiliesare available for only 3 of the
main gear types used (lines, nets and tragisfior line-caught landingswe use the discard ratios
derived from the abovenentioned study of handlining and longlines (average ratio of 1:0.078, SE
= 0.018), for the netaught landings we use the aboemeentioned discard ratio from haul nets
(1:0.17, SE = 0.053) and for trepudht landings we use the discard ratio from the similar fish trap
fishery in NSW (the NSW Trap and Line fishery) of 1:0%1&®%értand Ferrell, 2001; Stewadnd
Ferrell, 2003; StewadndHughes, 2008 For thed 2 (i Kegnbiding landings, we assume the
average discard ratio of all these ratios (1:0.102, SE = 0.023).

ThePrawn Trawlffishery ofSouth Australianvolves usingiemersal otter trawls in 3 region&ulf

St Vincent, Spencer Gulf and the West CoHse fishery target8Vestern King Prawrand can

retain the byproduct specie®8almainBugs (Ibacus novemdentatsnd Southern Calamari

(Sepioteuthis australjsSeveral studies have been done in Spencer Gulf that provide information
about discards in tis fishery.For exampleCurrie et al. (2009) describe a fish@éngependent

survey of 120 sites done over 4 nights in 2007 involving typical commercial fishing gear. This study
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obtained a retained:discard ratio of 1.6 (SE = 1.0). Furthermore, the older studies of Carrick (1997)
estimated an overall ratio of 1:3.5 from an observer programme whilst McShane et al. (1998)
estimated a ratio of 1:2.

The above studieshowever,were done quite some time ago, before the fishery underwent
significant changes in management. The most repmnesté/e discard estimateavailablecome

from recent experimental studies developing bycatch reduction devices for the fishery (Kennelly
and Broadhurst, 2014; Noell et al., 2018). Control data from 4 experiments done in 2014, 2015 and
2016 (conducted undarormal commercial fishing conditions) provided an average

retained:discard ratio of 1:1.53 (SE = 0.43).

Approximately 50 species are landedhe Lakes and Cooronfishery, the key ones beingipis

(or GoolwaCockledDonax deltoides Mulloway (Argyrosanus japonicug YellowEye Mulle
(Aldrichetta forsten), Black Bream, Greenback Floun{Rhombosolea tapirinaGolden Perch
(Macquaria ambiguaand EuropeanCarp The mainbyproduct speciesre Bony Bream

(Nematalosa erebiand YabbiegCheraxdestructo). This is a mlti-gear fisherywhich usesnesh

nets, swinger nets, hauling nets, bait setirop/hook nets, dab net drum nes, cockle raks,

cockle nes, crab raks, yabbie trag, shrimp trags, set lines, razor fish tongs, fish spesand
electrofishing gearFerguson (201QJescribes an observer study done in 2005/06 which focussed
on large and small mesh nets in the fishery (the main-Rgm methods usedA total of 53

observer tripsyielded anoverallretaineddiscard ratioof 1:0.171 (SE 0.0001) Ferguson and
Hooper (2017) provide some information about discarding fromRipe sector of this fishery using
logbook information from commercial fishers. The retained:discard ratio derived in that study for
2010 to 2016 was 1: 0.89SE = 0.047).

The South AustraliaRock Lobstefishery uses lobster traps to catch Southern Rock LobAter.

was the case for Tasmania and Victoria, ave fortunate to have available the results of the

recently completed projedby Leon et al(2019).EA G A YIF G SR RA&aOF NRa&A FT2NJ { 2c
fisherywere 49.6% in the northern zong@ ratio of 1:0.98and 40.0% in the southern zone

(1:0.83)

TheAbalonefishery targets Greenlip and Blacklip Abald@Haliotis laevigataandH. rubra) by

hand collection while diving on hookah.-Bgtch is limited to the unavoidable removal of

encrusting and boring organisms that live on abalone shells, such as limpets andralga®e

5SQBS aSSy FT2NJ 20KSNJ 2dzNA aRscading &y 4> G KSNB Y &
undersize/undesirable/ovequota individualswhichmay vary with the experience of divers.

Whilst the rate of such discarding hast been estimated for th&SouthAustralian fishery we

have seen that, in NSW, such discardsgstimated to k& 8.3% of landings (or a retained: discard

ratio of 1:0.09 Gibson et al., 2002).

TheSouthAustralian Blue Crabfisheryuses crab pots to targdlue Crabgor Blue Swimmer
Crabs. OthercrabspecieqRock Crab®zius truncatusSpider CrabB:Majidaeand Velvet Crabs
Dumea latipesand Nectocarcinus tuberculosumayalsobe landedand sold as byroduct or used
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as personal baitPIR3 (200%) and Svane and Hoop&R004) describe thenformationavailable
concerninghe composition and quantity of bycatceh this ishery through ! &naualFishery
Independent Surveys$-(S. Thiswork notedthat bycatch in the Blue Crab Fishery is low and mainly
comprises other crab species that can either be retained gzrbguct a returned to the water

alive Duringsurveys done i2002, 2003 and 2004vhich uised commercial and research trafiise
latter made of smaller mesh95% of bycatch were crabs that could be landed only 5% were
non-crab specieshat were discarded. Thiprovides a retained:discard ratio of 1. 0.05 which,
whilst not a true observeprogrammeassessing typical commercial fishing, is the best discard
estimateavailable.

ThelargeSouth Australiatgardine fishery targets the Australian Sardingth Australian Anchovy,
Redbait(Emmelichthys nitidysand Mackere(Scomber australasiejalso landed. The fish are

primarily used as feed for the aquaculture of Southern Bluefin Tihannus maccoyjiwith smal
amounts also sold for human consumption and bBRIRSA (20® notes that bgbook data and
observations by SARDI staff suggest that bycatch in the fishery anbaccasionally includes
crustaceans, mackerglsprat(Sprattusspp.) molluscs angharks But snce no direct discard data

are available for this fishery, we assume the retained:discard ratio derived!fr@ma !olsarver
LINEANF YYS F2NJ GKS aAYATF N LIJzNES &S fisfie®y ofilS O 2 NJ
0.13 (SE =0.07)

Comnercial fishing foGiant Crabss not formally identified as a discrete fishenySouth Australia

but is usually included as one of the Miscellaneous fisheries described earlier. However, because
separate landings data were provided by SARDI for thi®sege also treat it separately here.

Whilst no direct discard estimates are available for this fishery in South Austvaliyow from

PIRSA (2018) thdtis likely that bycatch couldncludeHermit Crabspther crabs, Leather Jackets,
Bearded Rock Cdé&seudophycis barbatand OctopusWithout discard estimates from SA, we

can use information from the similar Tasmanian Giant Crab fishery (Emery et al., 2015b) which led
to an estimated ratio of 1:0.51

Commonwealth fisheries

From a bycatciperspective, he major point about mostaf KS / 2YY2y Sl f 6 KQa Yl
fisheries/methods is the fact that AFMA haery goodestimates of discards due to its long

running observeprogrammes In addition, AFMA have very good data handling procedures so

that all industry logbook data and observer data are, for the most part, complete and were made
available for this project. As a result, the discard information available for Commonwealth

fisheries isby far,the best of any jurisdiction in Australiiaking eals fishery in turn:

TheCoral Sedishery uses trawls, tragp various hookand-line and hand collectiomethodsto

OFGOK I @INARSGe 2F alLISOASa Ay GKS [/ 2Nrft {SI o
the bottom trawl, dropline, autdongline, set longline and fish trap sectors of the fishepe(

Table3) but not for the other methods. For diving andrtacollection methods, weanassume
negligible discards. For trotline, we can use the observer estimate for the similar set longline
method in the fishery (a retained:discard ratio of 1:0.01). For handlines, hooks, and rod and reel
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sectors, we can applyeé retained:discard ratio for the dropline sectorthe same fisherpf
1.0.01.

TheEast Coast Deepwatdishery uses trawls in the area adjacent to (but not within 25 nautical
YATSE 2F0 [2NR | 26S LatlyR® | Ca! QasforbothitseNIIS NI R
bottom and midwater trawl sectors of the fishery:Q.14 and 1:0.06, respectivelyrable3).

TheEastern Tuna and Billfistishery targets tuna and billfish off the east coast of Australia using a
variety of hook and line methodsandgliii 4 ® ! Ca! Qa4 20aSNIISNJ RIF G LN
estimates for the drifting longline sector of the fishery (Ta®)léut the other methods do not

have direct observer data available. For these we use other discaod fadm other fisheries. For
handlining pole and linetrolling and rod and reel sectors, we use theicdrom the observer data

from the Gillnet, Hook and Trap dropline fishery of 1:0(3& = 0.088ee below)Similarly, or set

gillnet, we use the ratio from the observer data for the s#ihgt sector in the Gillnet, Hook and

Trap fishery of 1: 0.7(SE = 0.04 For the set longline and trotline sectors, we use the estimate

from the set autelongline method used in the Gillnet, Hook and Trap fishery of 1{&&7/~= 0.09)

TheGillnet, Hod and Tragfishery targets sharks and scalefish off southern and eastern Australia
dzaAy3d 3IAfttyStas Kz221a FyR (N} LAa® ! Ca! Qa 2064aSN
fish trap, set autdongline and set gillnet sectors of the fishery (Ta®)léut the other methods do

not have observer data available. For handlining, hook#ing and rod and reel sectors, we use

the rate for the dropline sector ithe fishery (1:0.15SE = 0.Q5For the set longline and trotline

sectors, we use the estiate from the set autdongline method in the fishery of 1:0.43E = 0.09)

TheGreat Australian Bighfishery uses trawls in the Great Australian Bightatch a variety of

specie® ! Ca! Qa 20aSNIBSNJ RI (I LiN® dattensater tRavia OF NR S &
bottom pair trawl and Danish seine sectors of the fishery (T@plaut the other methods do not

have direct observer data available. For the bottom otter twin trawl sector, we use the
retaineddiscard raio for the bottom otter trawl sector in the same fishery of 1:1&E = 0.13)

For the midwater trawl sector, we use the iafor the SouthEast Trawl mid \ater trawl sector of
1:0.07(SE = 0.088ee below).

TheHigh Seas Notrawl fishery uses various hé&cand line methods to catatbemersal fish in

high-seas areas of thSuth Pacific an®outhern IndianOceans! Ca! Qa 206 a SNIWSNJ RI {
discard estimates for thdropline and set autdongline methods irthe fishery (Tabl&) but not

for the other methods.For the drifting longline method we use the i@from the same method in

the Eastern Tuna and Billfish fishery of 1.Q(8E = 0.2%ee above). For handlining we apply the

ratio for droplining (1:0.12SE = 0.0&nd for set longline, we use the mafor set autelongline

(1:0.06 SE = 0.01in the same fishery.

TheHigh Seas Trawishery operates similarly as the above fishery but uses trawl je@ra ! Qa
observer data provides good discard estimatesbith trawl methods usedTable3).
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Thelnformally Managedfishery usesmallscale purse seirseto catch schooling fish in southern
Australia. Since no direct observer data are available, we useetameddiscard raio for the
similar purse seine sector in the Small Pelagic fishery of 1813 0.01see below).

TheKimberleyPrawn Trawl fishery uses trawls to mainly targBanana Prawnsff northern
Western Australia. No direct observer data are available for this fishery so we useithirat
trawling Banana Prawns the Northern Prawn fishery df1.36(SE 9.25(see below).

TheNorth WestSlopefishery uses trawl gear to target deepwater prawhsCa ! Qa 206 & SNIBS |
providesagood discard estimate fahis method(Table3).

TheNorthern Prawnfisheryuses trawls to targeBanana andligerPrawns2 ¥ ¥ | dz& G NI f A | Q:
coast from Cape York to Cape Londondefrgpecial examination of the obsendatawas done

by AFMA to provideetained:discard ratios for thigroject It involvedobtainingthe aveage total

bycatch recorded per trawl by observerach yeabetween 2016018 and multiplying thidy the

average total number of trawldonein the sameyear. Comparing this to the total catches of

targeted species for each year gave anrdiatard ratiosThis treatment providedraaverage
retained:discard ratio when targeting tiger prawns of 1:3(SE 9.52), and when targeting
BananaPrawnsof 1:1.36 (SE 9.25).

TheScallopfishery targets scallops using dredges in Bass Strait. No observer data are directly
available to estimate discards in this fishery but we can use the aasumed for the similar
Tasmanian fishery of 1: 0.18gddon et al., 2006AFMA, 201k

TheSmallPelagidishery uses trawls and purse seines to target Jack Macgenathurus declivjs

FYR 20KSNJ avlftf LIStFaIA0 FAakK 2FF az2dziKSNY | yR
discard estimates for the bottom otter trawl, midwater otter trawl apdrse seine sector (Tab8

but not for the squid jig sector. However, squid jigging is known to be a very selective method so

we assume negligible discards for this sector.

TheSouth East Trawfishery is also called the Commonwealth Trawl fistarglinvolves trawling

T2NJ YAESR alLSOASa 2FF a2dz2iKSlFrad !'dzadNItAl® ! C
for the bottom otter trawl, bottom pair trawl, Danish seine and midwater otter trawl sectors

(Table3) but not for the set gillnet sector. Fanit latter sector we use the discard i@for the

same method in the Gillnet, Hook and Trap fishery of 1:0SE = 0.0{3ee above).

TheSouthern Bluefin Tundisherymainly uses purse seines to target Southern Bluefin Tuna

(Thunnus maccoyiaround the Australian coastline outto 200nmCa! Q&4 20 4 SNIXSNJ R}
good discard estimates for the main method used (purse seihgble 3 butnot for the other

methods. For the dropline, handline, pole and litre]ling androd and reel sectorswve use the

discard rate from the Gillnet, Hook and Trap droplnethodof 1:0.15(SE = 0.0f9ee above).

TheSquid Jidishery targetssquid off southern and eastern Australia. Ikisown as arery
selective method that we assume has negligible dosar
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TheTorres Straifishery(including its prawn trawl sectotjses a variety of methods to target
ASOSNIf aALISOASA Ay ¢ grogBmeprdvileshoiinfodnatiorCabdutQd 20 a4 S
discards in the fishery excephastimate for bottom shrimp trawing (Table 3) For the other

methods, we assume that free diving, general divang miscellaneous hand collectidrave

negligible discards. For the dropline, handlitrellingand hooks sectors, we use the discardoat

from the Gillnet, Hook and Trapapline fishery of 1:0.18SE = 0.05see above).

TheWestern Deepwater Trawlisheryinvolves trawling for mixed species in water deeper than

200 metres off the coast of Western Australia from Exmouth to Augbs@a ! Qa4 20 4 SNIIS NJ
provides good discdrestimates for the bottonotter trawl sector which we also apply to the

bottom pairtrawl and Danish seine sectors in the same fisl{&gble 3)

TheWestern Tuna and Billfisfishery targetsunaand billfish off the southern and western coasts
of Australia. There are no direct estimates of discards from the AFMA obggogrammeso for

the handline, hookgyolling and pole and line sectors, we ute ratiofrom the Gillnet, Hook and
Trap dropine fishery of 1:0.1%SE = 0.05see above), and for the drifting longline sector we use
the ratio for the same method in the Eastern Tuna and Billfish fishery (1:@B%= 0.22 see

above).

The retained:discarded ratios derivedbovefor each fishey/method and discard rate (expressed
as a percentage of total catcfgr each jurisdictiorare provided in Tabl8 below.
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Table3 ¢ Derived retained:discard ratios ap@rcentagediscard rates foAustralid a

@l NA 2 dzdfishirgmetKolsvisSpiovideyl ate

the methods used to obtain each discard estimate, their source and referendds)ye only 1 record was available, no SE was calculated.

Fishery Method Retained: | SE | Discard| Method Source of estimate Reference(s)
Discard % of
Ratio discard
(2:x) data
collection
New South Estuary General Meshing net 0.14 0.04| 1265 | a This fishery Gray, 2002; Gray et al, 2005
Wales Hauling net (genergurpose) 1.11 0.30| 5258 | a This fishery Gray et al., 2001; Gray and Kennelly, 2003
Prawn net (set pocket) 0.24 0.11] 19.03 | a This fishery Andrew et al, 1995; Gray, 2004; Gray et al,
2006
Crab trap 0.14 0.01| 1245 | a,c This fishery Butcher et al.2012; Leland et al., 2013;
Broadhurst et al., 2015a
Fish trap (bottom/demersal) 0.14 12.28 |c This fishery StewartandFerrell, 2001, 2003
Flathead net 0.90 0.27] 4729 | a This fishery Gray et al., 2004
Eel trap 0.74 4253 | ¢ Victorian Eel McKinnon and Milner, 2009
Prawn net (hauling) 0.25 0.10| 20.14 | a This fishery Gray et al., 2003; MacBetind Gray, 2008
Handgathering for pipis and 0.13 0.02] 1111 |a This fishery Gray, 2016
beachworms
Prawn running net 0.14 0.02]| 12.09 | a Thisfishery Gray, 2004; Gray et al., 2006; Gray, unpub
data
Seine net (prawns) 0.49 0.21]| 3289 | a This fishery Gray, 2001; Gray, 2004; Gray et al., 2006;
MacBethand Gray, 2008
Bait net 0.00 0.00
Garfish net (bullringing) 0.04 3.85 a NSWOcean Haul Stewart, 2007; 2008
Garfish net (hauling)
beach based
Handline 0.14 12.28 | a NSW Ocean Trap and| MacBethandGray, 2016
Line Handline
Pilchard, anchovgndbait net- 0.00 0.00 d
beach based
Setline 0.13 11.66 a NSW Ocean Tragnd MacBeth et al., 2009
Line Handline
Dip or scoop net (prawns) 0.00 0.00
Hoop or lift net 0.07 0.04 | 6.63 a, c This fishery Broadhurst et al., 2015b; Leland et al., 2013
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Estuary Prawn Trawl Otter trawl net (prawns) 0.24 0.14]| 1934 | a Thisfishery Kennelly et al., 1992; Kennelly and Liggins,
1992; Kennelly, 1993; Liggins et al., 1996;
LiggineandKennelly, 1996
Ocean Trawl Otter trawl net (prawns) 2.00 0.53| 66.68 | a This fishery Kennelly, 1993; Kennelly et al, 1998
Otter trawl net(fish) 0.84 0.20| 45.78 | a This fishery Liggins, 1996
Ocean Hauling Hauling net (general purpose) | 0.00 0.20 a This fishery MRAG, 2005
Purse seine net 0.13 0.07]| 11.33 | a Commonwealth Small | AFMA Observer database
Pelagic
Pilchard, anchovgind bait net- 0.00 0.00 d
beach based
Garfish net (hauling)boat based | 0.04 3.85 a NSW Ocean Haul Stewart, 2007, 2008
Garfish net (hauling)
beach based
Garfish net (hauling)beach 0.04 3.85 a This fishery Stewart, 2007, 2008
based
Ocean Tra@andLine Fish trap (bottom/demersal) 0.02 1.86 c This fishery StewartandFerrell, 2001; Stewasdnd Ferrell,
2003; StewarandHughes, 2008
Handline 0.14 12.28 This fishery MacBethandGray, 2016
Trolling 0.14 12.28 NSW Ocean Trap and| MacBethandGray, 2016
Line Handline
Setline (demersal) 0.15 13.04 This fishery MacBethandGray, 2016
Spanner crab net 0.31 0.02 | 23.92 Qld Spanner Crab DEEDI, 2011f
Jigging 0.14 12.28 | a NSW Ocean Trap and| MacBethandGray, 2016
Line Handline
Dropline 0.07 6.54 This fishery MacBethand Gray, 2016
Setline 0.13 11.66 This fishery MacBeth et al., 2009
Poling 0.14 12.28 NSW Ocean Trap and| MacBethandGray, 2016
Line Handline
Trotline (bottom set) 0.15 13.04 | a NSW Ocean Trap and| MacBethandGray, 2016
Line Setline
Driftline 0.14 12.28 | a NSW Ocean Trap and| MacBethandGray, 2016
Line Handline
Abalone Diving 0.09 8.26 a This fishery Gibson et al., 2002
Lobster Trapping 0.84 45.65 This fishery NSW DPI, 2004
Others Danish seine trawl net (fish) 0.96 0.09 | 49.02 Commonwealth AFMA Observer database
Southeast Trawl
Danish Seine
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Pilchard, anchovgnd bait net- 0.00 0.00 d
boat based
Skindiving 0.00 0.00
Special Permits Purse seine net 0.13 0.07] 11.33 | a Commonwealth Small| AFMA Observer database
Pelagic
Scallop Dredge 0.11 9.91 a,b Bass Strait Scallop Haddon et al., 2006, AFMA, 2015
Submersible Lift Net 0.07 0.04 | 6.63 a, c NSW Estuargeneral | Broadhurst et al., 2015b; Leland et al., 2013
Hoop or Lift net
Eel trap 0.74 42.53 Victorian Eel McKinnon and Milner, 2009
Tasmania Abalone Dive 0.09 8.26 NSW Abalone Gibson et al., 2002
Southern Rock Lobster Pots 3.52 77.90 , This fishery Leon et al., 2019
Scallop Dredge 0.11 9.91 a,b This fishery Haddon et al., 2006, AFM2015
Octopus Pots (unbaited) 0.00 0.00 Gardner, pers. comm.
Giant Crab Pots 0.51 33.78 | a This fishery Emery et al., 2015b, Hartmann aGdrdner,
2011
Scalefish Automatic squid jig 0.00 0.00
Beach seine 0.00 0.20 a NSW Ocean Haul MRAG, 2005
Purse seine 0.13 0.07] 11.33 Commonwealth Small | AFMA Observer database
Pelagic
Graball net 0.36 26.45 This fishery Lyle et al., 2014
Hand line 0.14 12.28 NSW Ocean Trap and| MacBethandGray, 2016
Line Handline
Danish seine 0.96 0.09]| 49.02 | a Commonwealth AFMA Observer database
Southeast Trawl
Danish Seine
Squidjig 0.00 0.00 d
Dip-net 0.00 0.00 d
Small mesh net 0.66 39.82 |a This fishery Lyle et al., 2014
Troll 0.14 12.28 | a NSW Ocean Trap and| MacBethandGray, 2016
Line Handline
Fish trap 0.02 1.86 c NSW Ocean Trap and| StewartandFerrell, 2001; 2003; Stewaahd
Line Fish trap Hughes, 2008
Dropline 0.07 6.54 a NSW Ocean Trap and| MacBethandGray, 2016
Line Dropline
Spear 0.00 0.00
Hand collection 0.00 0.00
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Commercial Dive and ShellfisH Hand Collection 0.00 0.00 d
Northern Demersal Trap, handline, dropline, 0.16 0.01]| 1381 | a This fishery NT Fisheries Observer database
Territory demersal trawl
Timor Reef Trap, handline, dropline, 0.10 0.03| 9.44 a This fishery NT Fisheries Observeatabase
demersal trawl, longline
Barramundi Gillnet 0.32 0.20| 2417 | a This fishery NT Fisheries Observer database
Offshore Net and Line Gillnet, longline 0.18 0.04 | 15.52 This fishery NT Fisheries Observer database
Spanish Mackerel Troll, baited line 0.14 12.28 NSWOcean Trap and | MacBethandGray, 2016
Line Handline
Mud Crab Pot and baited gillnet 0.14 0.01| 1245 | a,c NSW Estuary General| Butcher et al., 2012, Leland et al., 2013,
Mud crab Broadhurst et al., 2015a
Coastal line Hook and line 0.10 8.68 a Queensland Gulf of Roelofs, 2004a
Carpentaria Line and
Coral Reef Finfish
Trepang Hand gathering 0.00 0.00 d
Restricted Bait Bait net 0.00 0.00 d
Aquarium Display Hand gathering 0.00 0.00 d
Coastal net Gillnet 0.05 4.85 a Queensland Gulf of Halliday et al., 2001, Roelofs, 2004b.
Carpentaria Inshore
Finfish
Queensland Coral Hand harvest 0.00 0.00 d
Crayfish and Rocklobster Hand harvest 0.00 0.00 d
East Coast Pearl Hand harvest 0.00 0.00 d
Marine Aquarium Fish Hand harvest 0.00 0.00 d
Eel Fishery Fyke and other nets 0.74 4253 |c Victorian Eel McKinnon and Milner, 2009
Sea Cucumber Fishery (East | Hand harvest 0.00 0.00 d
Coast)
Trochus Hand harvest 0.00 0.00 d
Coral ReeFinfish Hook and line 0.16 13.79 This fishery Andersen et. al., 2004, Mapstone et al., 200
Deep Water Finfish Hook and line 0.12 0.02] 10.95 NSW Ocean Trap and| Macbeth et al., 2009; MacBeth and Gray 20
Line Handline
East Coast Spanidtackerel Hook and line 0.14 12.28 | a NSW Ocean Trap and| MacBethandGray, 2016
Line Handline
Gulf of Carpentaria Line Hook and line 0.10 8.68 a Queensland East Coay Roelofs, 2004a
Coral Reef Fin Fish
Rocky Reef Finfish Hook and line 0.10 0.03| 9.44 a NT Timor Reef NT Fisheries Observer database
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East Coast Inshore Finfish Nets 0.06 0.01| 5.75 a This fishery Halliday et al., 2001
Fishery
Gulf of Carpentaria Inshore Nets 0.05 4.85 a This fishery Halliday et al., 2001 and Roelofs, 2004b.
Finfish
Blue Swimmer Crab Crab traps 0.12 10.87 | a NSW Estuary General| Leland et al., 2013
blue swimmer crab
Mud Crabs Crab traps 0.30 0.04]| 2296 | a Double NSW Estuary | Butcher et al., 201Broadhurst et al., 2015;
General Mud crab Leland et al., 2013
Spanner Crabs Spanner crab net 0.23 0.01| 1870 |b This fishery DEEDI, 2011f
East Coast Otter Trawl Trawl 3.35 0.14| 7701 | a,b This fishery Wang et al., 2019
Gulf of Carpentaria Trawl 0.64 3899 |a This fishery DEEDI, 2011g
Developmental Fin Fisfrawl
River and Inshore Beam Trawl| Trawl 0.25 20.00 | a This fishery DEEDI, 2009
Victoria Abalone Dive 0.09 8.26 NSW Abalone Gibson et al., 2002
Rock Lobster Pots 1.11 0.30| 5261 | a,b Thisfishery Leon et al., 2019
Ocean (General) Drop Line 0.07 6.54 NSW Ocean Trap and| MacBethandGray, 2016
Line Dropline
Hand Line 0.14 1228 | a NSW Ocean Trap and| MacBethandGray, 2016
Line Handline
Shark Long Line 0.13 1166 | a NSW Oceaifirap and | MacBeth et al., 2009
Line Shark Longline
Snapper Long Line 0.15 13.04 | a NSW Ocean Trap and| MacBethandGray, 2016
Line Longline
Octopus Trap/Pot 0.00 0.00 Tas Octopus Gardner, pers. comm.
Westernport/Port Phillip Bay | Haul Seine 1.11 0.30| 52.58 | a NSW Estuary General| Gray et al., 2001; Gray and Kennelly, 2003;
Haul Gray et al., 2003
Multifilament Mesh 0.15 0.04 | 12.66 a NSW Estuary General| Gray, 2002; Gray et al., 2005
Meshnet
Snapper Long Line 0.15 13.04 | a NSW Oceaiirap and | MacBethandGray, 2016
Line Longline
Purse Seine 0.13 0.07]| 11.33 | a Commonwealth Small| AFMA Observer database
Pelagic
Garfish Seine 0.04 3.85 a NSW Ocean Haul Stewart, 2007; Stewart, 2008
Garfish net (hauling)
beach based
Cornerlnlet Ringing Seine 1.11 0.30| 52.58 | a NSW Estuary General| Gray et al., 2001; Gray and Kennelly, 2003;
Haul Gray et al., 2003
Multifilament Mesh 0.15 0.04 | 12.66 a NSW Estuary General| Gray, 2002; Gray et al., 2005

Meshnet
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Haul Seine 1.11 0.30| 52.58 | a NSW Estuary General| Gray et al., 2001; Gray and Kennelly, 2003;
Haul Gray et al., 2003
Bait (General) Bait Pump 0.00 0.00 d
Yabbie Pot 0.00 0.00 d
Eel Fyke net 0.74 4253 | c This fishery McKinnon and Milner, 2009
Gippsland Lakes Multifilament Mesh 0.15 0.04| 1266 | a NSW Estuary General| Gray, 2002; Gray et al., 2005
Meshnet
Prawn Stake Net 0.24 0.15] 19.03 | a NSW Prawn Set Pockg Andrew et al, 1995, Gray et al, 2006, Gray,
Net 2004
Trawl (Inshore) Prawn Trawl 2.00 0.53| 66.68 | a NSW Ocean Prawn Kennelly, 1993; Kennelly et al., 1998
Trawl
Gippsland Lakes (Bait) Bait Pump 0.00 0.00
General (Sea Urchin) Dive 0.00 0.00
Wrasse (Ocean) Handline 0.14 12.28 | a NSW Ocean Trap and| MacBethandGray, 2016
Line Handline
Giant Crab Pots 0.51 33.77 Tas Giant Crab Emery et al., 2015
Western West Coast Rock Lobster Potting 0.91 0.16| 4764 | a,b SA Lobster Leon et al., 2019
Australia Managed Fishery
South Coast PursBeine Purse Seine 0.13 0.07| 11.33 | a Commonwealth Small| AFMA Observer database
Managed Fishery Pelagic
Shark Bay Prawn Managed Trawling 0.96 4898 | b This fishery DPIRD, 2019a
Fishery
Northern Demersal Scalefish | Fish Trap 0.01 0.00| 1.28 a This fishery Newman et al., 2008
Fishery
Joint Authority Southern Gillnet 0.85 4595 | a This fishery McAuley and Simpfendorfer, 2003
Deme_rsal Gillnet ano! Demersz Longline 0.47 0.09 | 31.97 Commonwealth AFMAODbserver database
Longline Managed Fishery Gillnet, Hook and Trap
Pilbara Fish Trawl (Interim) Trawling 0.52 3421 |a This fishery Stephenson and Chidlow, 2003
Managed Fishery
Exmouth Gulf Prawn Managed Trawling 0.68 40.30 | b This fishery DPIRD, 2019b
Fishery
Shark Bay Scallop Managed | Trawling 0.50 3333 |a This fishery Kangas and Thomson, 2004, Kangas et al.,
Fishery 2007
FBL condition 93 Purse Seine | Purse Seine 0.13 0.07| 11.33 | a Commonwealth Small| AFMA Observer database
Development Zone Pelagic
Abrolhos Islands and Mid Wes| Trawling 0.50 3333 |a WA Shark Bay Scallog Kangas and Thomson, 2004, Kangas et al.,
Trawl Managed Fishery 2007
Pilbara Trap Managed Fishery| Fish Trap 0.01 0.00| 1.28 a WA Northern Newman et al., 2008

Demersal Scalefish

56




Kimberley Prawn Managed Trawling 0.68 40.30 | b WA Exmouth Gulf DPIRD, 2019b
Fishery Prawn
Abalone Managed Fishery Diving 0.09 8.26 a NSW Abalone Gibson et al., 2002
Shark Bay Crab Managed Crab Trap 0.05 4.76 b SABlue Crab PIRSA, 20@9 Svane and Hooper, 2004
Fishery Trawling 0.96 48.98 | b WA Shark Bay Prawn | DPIRD, 2019b
Pearl Oyster Managed Fishery| Diving 0.00 0.00 d
West Coast Purse Seine Fishg Purse Seine 0.13 0.07]| 11.33 | a Commonwealth Small | AFMA Observer database
Pelagic
FBL condition 73 South Coast| Trawling 1.56 60.94 | a This fishery Laurenson et al., 1993
Trawl Fishery
Nickol Bay Prawn Managed Trawling 0.68 40.30 | b WA Exmouth Gulf DPIRD, 2019b
Fishery Prawn
South Coast Salmon Managed Beach Seine 0.00 0.20 a NSW Beach Seine MRAG, 2005
Fishery
Shark Bay Beach Seine and | Beach Seine 0.00 0.20 NSW Beach Seine MRAG, 2005
Mesh Net Managed Fishery " ['Net/ Ring Net 0.01 0.99 WA West Coast Johnston et al., 2015, WAF, 2018 addendur
Estuarine
Kimberley Gillnet and Gillnet 0.32 0.20| 24.17 | a NT Barramundi NT Fisheries Observer database
Barramundi Managed Fishery
West Coast Demersal Gillnet | Gillnet 0.85 4595 | a This fishery McAuley and Simpfendorfer, 2003
alnd D_em,(\e/lrsal Log:ghﬂe Longline 0.47 0.09 | 31.97 Commonwealth AFMA Observer database
(Interim) Managedrishery Gillnet, Hook and Trap
South West Coast Beach Net | Beach Seine 0.00 0.20 a NSW Beach Seine MRAG, 2005
Fishery (Order)
West Coast Estuarine Managel Crab Trap 0.12 10.87 | a NSW Estuary General| Leland et al., 2013
Fishery blue swimmer crab
Gillnet 0.01 0.99 a This fishery Johnston et al., 2015, WAF, 2018 addendun
Haul Net / Ring Net 0.01 0.99 a Thisfishery Johnston et al., 2015, WAF, 2018 addendun
FBL condition 42 herring Trap Net 0.00 0.00 d
South West Coast Salmon Beach Seine 0.00 0.20 a NSW Beach Seine MRAG, 2005
Managed Fishery
South West Trawl Fishery Trawling 1.56 60.94 Thisfishery Laurenson et al., 1993
West Coast Demersal Scalefis| Dropline 0.11 0.04] 9.91 NSW Trap and Line MacBeth and Gray, 2016
(Interim) Managed Fishery Dropline and Hydraulic Gunwhal| 0.11 0.04] 9.91 a NSW Trap and Line MacBethand Gray, 2016
Mounted Reel
Handheld Reel and Dropline 0.11 0.04] 9.91 a NSW Trap and Line MacBeth and Gray, 2016
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Gunwhale Mounted Hand 0.11 0.04] 9.91 a NSW Trap and Line MacBeth and Gray, 2016
Operated Reel
Electric Gunwhale Mounted Reg 0.11 0.04| 9.91 NSW Trap and Line MacBeth and Gray, 2016
Hydraulic Gunwhale Mounted | 0.11 0.04] 9.91 NSW Trap and Line MacBeth and Gray, 2016
Reel
Handheld Reel 0.11 0.04] 9.91 a NSW Trap and Line MacBeth and Gray, 2016
West Coast Deep Sea Crab Trap 0.00 0.00 e This fishery How et al., 2015; WAF, 2017 addendum
Crustacean Manageishery 75 qing 0.00 000 |e This fishery How et al., 2015, WAF, 2017 addendum
Cockburn Sound (Crab) Crab Trap 0.05 4.76 b SA Blue Crab PIRSA, 20@9 Svaneand Hooper, 2004
Managed Fishery
West Australian Sea Cucumbe Diving 0.00 0.00 d Webster and Hart, 2018
Fishery
Open Access in the North Beach Seine 0.00 0.20 a NSW Beach Seine MRAG, 2005
\C/:Voast,CGasclcgJyne C_:oast and Potting 0.12 10.87 NSW Estuary General| Leland et al., 2013
est Coast Bioregions blue swimmer crab
Squid Jigging 0.00 0.00
Gillnet 0.01 0.99 a WA West Coast Johnston et al., 2015, WAF, 2018 addendun
Estuarine
Hydraulic Gunwhale Mounted 0.11 0.04| 9.91 a NSW Trap and Line MacBeth and Gray, 2016
Reel
Haul Net / Ring Net 0.01 0.99 a WA West Coast Johnston et al., 2015, WAF, 2018 addendur
Estuarine
Open Access in the South Cog Beach Seine 0.00 0.20 NSW Beach Seine MRAG, 2005
Bioregion Haul Net / Ring Net 0.01 0.99 WA West Coast Johnston et al., 2015, WAF, 2018 addendur]
Estuarine
Handline 0.11 0.04] 9.91 NSW Trap and Line MacBeth and Gray, 2016
Trolling 0.11 0.04] 9.91 NSW Trap and Line MacBeth and Gray, 2016
Gillnet 0.01 0.99 WA West Coast Johnston et al., 2015, WAF, 2018 addendur
Estuarine
Squid Jigging 0.00 0.00
Electric Gunwhale Mounted Ree| 0.11 0.04] 9.91 NSW Trap and Line MacBeth and Gray, 2016
Gunwhale Mounted Hand 0.11 0.04] 9.91 NSW Trap and Line MacBeth and Gray, 2016
Operated Reel
Handheld Reel 0.11 0.04] 9.91 NSW Trap and Line MacBeth and Gray, 2016
Hydraulic Gunwhale Mounted | 0.11 0.04] 9.91 NSW Trap and Line MacBeth and Gray, 2016
Reel
Dropline 0.11 0.04] 9.91 a NSW Trap and Line MacBethand Gray, 2016
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South Coast Estuarine Manag{ Crab Trap 0.12 10.87 | a NSW Estuary General| Leland et al., 2013
Fishery blue swimmer crab
Fish Trap 0.14 12.28 NSW Trap and Line Stewart and Ferrell, 2001, 2003
Haul Net / Ring Net 0.01 0.99 a WAWest Coast Johnston et al., 2015, WAF, 2018 addendun
Estuarine
Gillnet 0.01 0.99 a WA West Coast Johnston et al., 2015, WAF, 2018 addendur
Estuarine
Gascoyne Demersal Scalefish| Electric Gunwhale Mounted Reel 0.11 0.04] 9.91 NSWTrap and Line MacBeth and Gray, 2016
Managed Fishery Gunwhale Mounted Hand 0.11 0.04] 9.91 NSW Trap and Line MacBeth and Gray, 2016
Operated Reel
Handheld Reel 0.11 0.04] 9.91 NSW Trap and Line MacBeth and Gray, 2016
Hydraulic Gunwhale Mounted | 0.11 0.04] 9.91 NSW Trap and Line MacBeth and Gray, 2016
Reel
Pilbara Line Fishery (Conditior] Electric Gunwhale Mounted Reel 0.11 0.04] 9.91 NSW Trap and Line MacBeth and Gray, 2016
Handheld Reel 0.11 0.04| 9.91 NSW Trap and Line MacBethand Gray, 2016
Hydraulic Gunwhale Mounted 0.11 0.04] 9.91 NSW Trap and Line MacBeth and Gray, 2016
Reel
Octopus Interim Managed Shelter Pot 0.05 4.76 b This fishery Hart et al., 2018
Fishery Trigger Pot 0.05 476 | b This fishery Hart et al., 2018
Trochus Fishery Intertidal Hand Collection 0.00 0.00 d
Mackerel Managed Fishery Trolling 0.11 0.04] 9.91 a NSW Trap and Line MacBeth and Gray, 2016
Trolling and Jigging 0.11 0.04] 9.91 a NSW Trap and Line MacBethand Gray, 2016
Jigging 0.11 0.04] 9.91 a NSW Trap and Line MacBeth and Gray, 2016
Handheld Reel 0.11 0.04] 9.91 a NSW Trap and Line MacBeth and Gray, 2016
Mandurah to Bunbury Crab Trap 0.05 4.76 b SA Blue Crab PIRSA200%, Svane and Hooper, 2004
Developing Crab Fishery
South Coast Crustacean Crab Trap 0.00 0.00 e WA West Coast Deep | How et al., 2015, WAF, 2017 addendum
Managed Fishery Sea Crustacean
Potting 0.91 0.16 | 47.64 a, b SA Lobster Leon et al., 2019
Warnbro Sound Craldanaged | Crab Trap 0.05 4.76 SA Blue Crab PIRSA, 20@Svane and Hooper, 2004
Fishery
Cockburn Sound (Line and Pol Handheld Reel 0.11 0.04] 9.91 a NSW Trap and Line MacBeth and Gray, 2016
Managed Fishery Squid Jigging 0.00 000 |d
Shelter Pot 0.05 4.76 b WA Octopus Hart et al., 2018
Octopus Pot 0.05 4.76 b WA Octopus Hart et al., 2018
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Handline 0.11 0.04] 9.91 a NSW Trap and Line MacBeth and Gray, 2016
FBL condition 74 Fish Trappin¢ Fish Trap 0.01 0.00| 1.28 WA Northern Newman et al., 2008
Demersal Scalefish
South Australia | Marine Scalefish and Lines 0.08 0.02| 7.24 This fishery Fowler et al., 2009
Miscellaneous Nets 017 005| 1453 | a This fishery Fowler et al., 2009
Traps 0.02 1.86 NSW Tra@and Line StewartandFerrell, 2001; Stewasnd Ferrell,
2003; StewarandHughes, 2008
Other 0.10 0.02| 9.26 a, c This fishery and NSW | Fowler et al., 2009; Stewaaind Ferrell, 2001;
Trap and Line StewartandFerrell, 2003; Stewadnd
Hughes, 2008
Prawn Trawling 1.53 0.43]| 60.55 | c This fishery Kennelly and Broadhurst, 2014; Noell et al.,
2018
Lakes and CoorondDther Mostly Nets 0.17 0.00| 1460 | a This fishery Ferguson, 2010
Lakes and CoorondPipis Rakes etc. 0.20 0.05| 16.53 This fishery Ferguson and Hooper, 2017
Rock Lobster (South) Pots 0.83 4536 | a,b This fishery Leon et al., 2019
Rock Lobster (North) Pots 0.98 4949 | a,b This fishery Leon et al., 2019
Abalone Diving 0.09 8.26 a NSW Abalone Gibson et al., 2002
Blue Crab Pots 0.05 4.76 b This fishery PIRSA, 20@9Svane and Hooper, 2004
Sardine Purse Seine 0.13 0.07| 11.33 | a Commonwealth Small| AFMA Observer database
Pelagic
Giant Crab Pots 0.51 33.78 a Tas Gian€rab Emery et al., 2015
Commonwealth | Coral Sea Bottom otter trawl 0.30 2331 |a This fishery AFMA Observer database
Dropline 0.01 1.16 a This fishery AFMA Observer database
Fish trap 0.00 0.00 a This fishery AFMA Observer database
General diving 0.00 0.00 d
Hand collection (miscellaneous)| 0.00 0.00 d
Handline (mechanised) 0.01 1.16 a This fishery's dropline | AFMA Observer database
Hookah diving 0.00 0.00 d
Hooks 0.01 1.16 a This fishery's dropline | AFMAObserver database
Rod and reel 0.01 1.16 a This fishery's dropline | AFMA Observer database
Set autolongline (demersal 0.18 0.06| 15.34 | a This fishery AFMA Observer database
longline)
Set longline (demersal longline) | 0.01 0.95 a This fishery AFMA Observer database
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Trotline 0.01 0.95 a This fishery's set AFMA Observer database
longline
East Coast Deep Water Bottom otter trawl 0.14 0.00| 1255 | a This fishery AFMA Observer database
Midwater otter trawl 0.06 0.02 | 5.47 a This fishery AFMA Observer database
Eastern Tuna and Billfish Drifting longline (pelagic longling 0.47 0.22]| 3195 | a This fishery AFMA Observer database
Handline (mechanised) 0.15 0.05| 13.35 | a Commonwealth AFMA Observer database
Gillnet, Hook and Trap|
dropline
Pole and line 0.15 0.05| 13.35 | a Commonwealth AFMA Observer database
Gillnet, Hook and Trap|
dropline
Rod and reel 0.15 0.05| 13.35 | a Commonwealth AFMA Observer database
Gillnet, Hook and Trap|
dropline
Set gillnet (demersal gillnet) 0.77 0.04| 4359 | a Commonwealth AFMA Observer database
Gillnet, Hook and Trap|
gillnet
Set longline (demersal longline) | 0.47 0.09| 3209 | a Commonwealth AFMA Observer database
Gillnet, Hook and Trap|
set autclongline
Trolling 0.15 0.05] 1335 | a Commonwealth AFMA Observer database
Gillnet, Hook and Trap|
dropline
Trotline 0.47 0.09| 3209 |a Commonwealth AFMA Observer database
Gillnet, Hook and Trap
set autoelongline
Gillnet, Hook and Trap Dropline 0.15 0.05| 13.35 | a This fishery AFMA Observer database
Fish trap 4.93 83.13 |a This fishery AFMA Observer database
Handline(mechanised) 0.15 0.05| 13.35 | a This fishery's dropline | AFMA Observer database
Hooks 0.15 0.05| 13.35 | a This fishery's dropline | AFMA Observer database
Rod and reel 0.15 0.05| 13.35 | a This fishery's dropline | AFMA Observer database
Setautolongline (demersal 0.47 0.09| 32.09 | a This fishery AFMA Observer database
longline)
Set gillnet (demersal gillnet) 0.77 0.04| 4359 | a This fishery AFMA Observer database
Set longline (demersal longline) | 0.47 0.09 | 32.09 This fishery's set auto | AFMA Observer database
longline
Trolling 0.15 0.05| 13.35 | a This fishery's dropline | AFMA Observer database
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Trotline 0.47 0.09]| 32.09 | a This fishery's set auto | AFMA Observer database
longline
Great Australian Bight Bottom otter trawl 1.51 0.13] 60.15 This fishery AFMA Observer database
Bottom otter twin trawl 1.51 0.13| 60.15 This fishery's bottom | AFMA Observer database
otter trawl
Bottom pair trawl 0.53 3443 | a This fishery AFMA Observer database
Danish seine (trawl fishery) 2.38 0.90| 70.40 This fishery AFMA Observer database
Midwater otter trawl 0.07 0.05]| 6.30 Commonwealth South| AFMA Observer database
East Trawl mid water
trawl
Trawl 0.71 41.58 This fishery AFMA Observer database
High Seas Notrawl Drifting longline (pelagic longling 0.47 0.22 | 31.95 Commonwealth AFMA Observer database
Eastern Tuna and
Billfish drifting longline
Dropline 0.12 0.08| 10.83 This fishery AFMA Observer database
Handline (mechanised) 0.12 0.08 | 10.83 Thisfishery's dropline | AFMA Observer database
Set autolongline (demersal 0.06 0.01| 5.98 This fishery AFMA Observer database
longline)
Set longline (demersal longline) | 0.06 0.01| 5.98 a This fishery's set auto | AFMA Observer database
longline
HighSeas Trawl Bottom otter trawl 0.11 0.04| 9.76 This fishery AFMA Observer database
Midwater otter trawl 0.14 0.04| 12.31 This fishery AFMA Observer database
Informally Managed Purse seine 0.13 0.07] 11.33 Commonwealth Small| AFMAObserver database
Pelagic
Kimberley Prawn Fishery Bottom shrimp trawl! (prawn 1.36 0.25| 57.56 | a Commonwealth NPF | AFMA Observer database
trawl) banana
North West Slope Bottom trawl (nephrops trawl) 0.64 0.41]| 3895 | a This fishery AFMA Observer database
Northern Prawn Targeting banana prawns 1.36 0.25| 57.56 | a This fishery AFMA Observer database
Targeting tiger prawns 3.92 0.52| 79.68 | a This fishery AFMA Observer database
Scallop Scallop dredge 0.11 9.91 a, b Bass Strait Scallop Haddon et al., 2006, AFMA, 2015
Small Pelagic Bottom otter trawl 4.35 8131 |a This fishery AFMA Observer database
Midwater otter trawl 0.04 0.02| 3.63 a This fishery AFMA Observer database
Purse seine 0.13 0.07]| 11.33 | a This fishery AFMAQObserver database
Squid jigs (mechanised) 0.00 0.00 d
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South East Trawl Bottom otter trawl 0.63 0.13] 3849 | a This fishery AFMA Observer database
Bottom pair trawl 1.13 53.03 |a This fishery AFMA Observer database
Danish seine (travilshery) 0.96 0.09]| 49.02 | a This fishery AFMA Observer database
Midwater otter trawl 0.07 0.05| 6.30 a This fishery AFMA Observer database
Set gillnet (demersal gillnet) 0.77 0.04| 4359 | a Commonwealth AFMA Observer database
Gillnet, Hook and Trap|
gillnet
Southern Bluefin Tuna Dropline 0.15 0.05] 1335 | a Commonwealth AFMA Observer database
Gillnet, Hook and Trap|
dropline
Handline (mechanised) 0.15 0.05| 13.35 | a Commonwealth AFMA Observer database
Gillnet, Hook and Trap|
dropline
Pole and line 0.15 0.05| 13.35 | a Commonwealth AFMA Observer database
Gillnet, Hook and Trap|
dropline
Purse seine 0.19 0.08| 16.14 | a This fishery AFMA Observer database
Rod andeel 0.15 0.05] 13.35 Commonwealth AFMA Observer database
Gillnet, Hook and Trap|
dropline
Trolling 0.15 0.05] 1335 | a Commonwealth AFMA Observer database
Gillnet, Hook and Trap
dropline
Squid Jig Squid jigs (mechanised) 0.00 0.00
TorresStrait Dropline 0.15 0.05| 13.35 | a Commonwealth AFMA Observer database
Gillnet, Hook and Trap
dropline
Free diving 0.00 0.00 d
General diving 0.00 0.00 d
Hand collection (miscellaneous)| 0.00 0.00 d
Handline (hand operated) 0.15 0.05| 13.35 | a Commonwealth AFMA Observer database
Gillnet, Hook and Trap
dropline
Hooks 0.15 0.05| 13.35 | a Commonwealth AFMA Observer database
Gillnet, Hook and Trap
dropline
Trolling 0.15 0.05| 13.35 | a Commonwealth AFMA Observer database

Gillnet, Hook and Trap
dropline
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Gillnet, Hook and Trap|

dropline

Torres Strait Prawn Bottom shrimp trawl (prawn 0.15 0.02] 13.10 This fishery AFMA Observer database
trawl)
Western Deep Water Bottom otter trawl 0.41 0.27] 29.19 This fishery AFMA Observer database
Bottom pair trawl 0.41 0.27] 29.19 This fishery's bottom | AFMA Observer database
otter trawl
Danish seine (trawl fishery) 0.41 0.27] 29.19 This fishery's bottom | AFMA Observer database
otter trawl
Western Tuna an8illfish Drifting longline (pelagic longling 0.47 0.22| 31.95 Commonwealth AFMA Observer database
Eastern Tuna and
Billfish drifting longline
Handline (mechanised) 0.15 0.05] 13.35 Commonwealth AFMA Observer database
Gillnet, Hook and Trap|
dropline
Hooks 0.15 0.05] 13.35 Commonwealth AFMA Observer database
Gillnet, Hook and Trap|
dropline
Pole and line 0.15 0.05] 13.35 Commonwealth AFMA Observer database
Gillnet, Hook and Trap|
dropline
Trolling 0.15 0.05| 13.35 Commonwealth AFMA Observer database

aQObserver data

bSurvey data

cControl data from experiment(s)

d Assumea negligible discards

eEMvalidated logbook data

fLogbook data
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Extrapolated Estimates

The next step to estimatennualR A & OF NR& ¥F 2 NJ ! dzaalciNstethe\produat offih & K S NJ
averageannualretainedlandings(Tale 2) andthe retaineddiscard ratos (Table3) for each

fishery/method for each jurisdiction and for glirisdictiorsto get a national estimatéTable4).

¢KS OFfOdAiA2yad 2F {9Q& | NedzyR (KSasS SEGNF LR
calculation of the variance of products.

TabledcAnnuald 8 OF NR SadGAYFGSa 6FyR {9Q&auv F2NJ St OK 1
all fisheries and method®r each jurisdiction and all jurisdictions combingel a national total)

Derived frommultiplyingthe data in Tables 2 and 3.

Fishery Method Mean SE Estimated SE
Landingq(t) Discardg(t)
New South Estuary General Meshing net 2024.02 48.43 293.15 89.68
Wales Hauling net (general purpose) | 948.35 132.90 1051.72 318.93

Prawn net (set pocket) 157.84 24.84 37.09 17.49
Crab trap 111.28 11.10 15.83 2.25
Fish trap (bottom/demersal) 105.24 18.55 14.73 2.60
Flathead net 91.35 10.31 81.95 26.14
Eel trap 76.16 5.38 56.36 3.98
Prawn net (hauling) 73.75 6.09 18.60 7.30
Handgatherindor pipis and 73.60 14.41 9.20 2.10
beachworms
Prawn running net 53.01 4.81 7.29 1.14
Seine net (prawns) 44.52 5.14 21.81 9.45
Bait net 19.03 4.87 0.00 0.00
Garfish net (bullringing) 18.45 4.56 0.74 0.18
Handline 13.69 1.81 1.92 0.25
Pilchard, anchovgndbait net- | 6.59 1.08 0.00 0.00
beach based
Setline 3.58 0.63 0.47 0.08
Dip or scoop net (prawns) 0.50 0.00
Hoop or lift net 0.29 0.10 0.02 0.01

Estuary Prawn Trawl Otter trawl net (prawns) 387.14 36.88 92.83 55.64

Ocean Trawl Otter trawl net (prawns) 1728.41 98.32 3458.69 941.86
Otter trawl net (fish) 1253.93 90.15 1058.74 265.99

Ocean Hauling Hauling net (general purpose) | 2382.16 162.68 4.76 0.33
Purse seine net 1780.64 291.51 227.43 136.29
Pilchard, anchovgndbait net- | 56.87 11.34 0.00 0.00
beach based
Garfish net (hauling)boat 34.10 7.59 1.36 0.30
based
Garfish net (hauling)beach 7.40 3.15 0.30 0.13
based
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Ocean TragndLine Fish trap (bottom/demersal) 594.51 37.68 11.30 0.72
Handline 410.78 29.22 57.51 4.09
Trolling 173.17 31.39 24.24 4.40
Setline (demersal) 135.75 6.23 20.36 0.94
Spanner crab net 111.00 12.08 34.90 4.54
Jigging 87.09 9.73 12.19 1.36
Dropline 72.46 13.67 5.07 0.96
Setline 52.15 8.50 6.88 1.12
Poling 45.28 15.57 6.34 2.18
Trotline (bottom set) 28.06 9.43 4.21 1.41
Driftline 16.61 7.81 2.32 1.09
Abalone Diving 105.77 9.78 9.52 0.88
Lobster Trapping 150.38 3.87 126.32 3.25
Others Danish seine trawl néfish) 182.60 33.23 175.59 35.54
Pilchard, anchovgndbait net- | 3.50 1.54 0.00 0.00
boat based
Skindiving 1.63 0.94 0.00 0.00
Special Permits Purse seine net 93.50 19.44 11.94 7.26
Scallop Dredge 13.48 1.28 1.48 0.14
Submersible Lift Net 11.02 3.69 0.78 0.47
Eel trap 5.98 0.95 4.42 0.70
New South Wales Totals 13,746.59 | 888.65 6,970.40 2,065.70
New South Wales Discard % 33.65 9.97
Tasmania Abalone Dive 2139.8 124.5 192.58 11.21
Southern Rock Lobster Pots 1126.7 52.6 3971.49 185.41
Scallop Dredge 677.9 185.7 74.57 20.43
Octopus Pots (unbaited) 79.5 14.3 0.00 0.00
Giant Crab Pots 29.4 2.8 15.00 1.43
Scalefish Automatic squid jig 251 183.6 0.00 0.00
Beach seine 243.7 62.2 0.49 0.12
Purse seine 239.6 198.6 30.60 27.27
Graball net 105.9 5.8 38.09 2.09
Hand line 81 2.8 11.34 0.39
Danish seine 70.5 8.7 67.80 10.33
Squidjig 51.4 3.9 0.00 0.00
Dip-net 19.3 15 0.00 0.00
Small mesh net 11 1.7 7.28 1.12
Troll 8.8 15 1.23 0.21
Fish trap 8.5 0.4 0.16 0.01
Dropline 5.2 1 0.36 0.07
Spear 4.2 0.3 0.00 0.00
Hand collection 2.7 0.8 0.00 0.00
Commercial Dive and Shellfish Hand Collection 42.9 4.6 0.00 0.00
Tasmania Totals 5,199.00 806.68 4,410.99 197.13
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TasmaniaDiscard % 45.90 2.05
Northern Demersal Trap, handline, dropline, 2453.17 197.26 393.23 35.90
Territory demersal trawl
Timor Reef Trap, handline, dropline, 722.93 35.60 75.39 23.75
demersal trawl, longline
Barramundi Gillnet 718.01 123.15 228.83 148.72
Offshore Net and Line Gillnet, longline 613.58 158.81 112.73 39.11
Spanish Mackerel Troll, baited line 255.23 34.11 35.73 4.78
Mud Crab Pot and baited gillnet 224.16 50.39 31.89 7.84
Coastal line Hook and line 111.88 8.36 10.63 0.79
Trepang Hand gathering 51.56 13.11 0.00 0.00
Restricted Bait Bait net 31.44 7.03 0.00 0.00
Aquarium Display Hand gathering 10.21 2.16 0.00 0.00
Coastal net Gillnet 6.53 1.54 0.33 0.08
Northern Territory Totals 5,198.72 650.13 888.75 403.45
Northern Territory Discard % 14.60 6.63
Queensland Coral Hand harvest 88.40 6.39 0.00 0.00
Crayfish and Rocklobster Hand harvest 153.40 11.93 0.00 0.00
East Coast Pearl Hand harvest 0.05 0.04 0.00 0.00
Marine Aquarium Fish Handharvest 32.10 2.73 0.00 0.00
Eel Fishery Fyke and other nets 19.00 3.74 14.06 2.77
Sea Cucumber Fishery (East | Hand harvest 346.20 12.83 0.00 0.00
Coast)
Trochus Hand harvest 7.40 4.15 0.00 0.00
Coral Reef Finfish Hook and line 1388.80 33.05 222.21 5.29
Deep Water Finfish Hook and line 3.00 1.48 0.37 0.19
East Coast Spanish Mackerel | Hook and line 300.20 15.47 42.03 2.17
Gulf of Carpentaria Line Hook and line 194.80 16.16 18.51 1.54
Rocky Reef Finfish Hook and line 142.40 8.81 14.85 4.71
East Coast Inshore Finfish Nets 4598.60 84.09 280.51 55.41
Fishery
Gulf of Carpentaria Inshore Nets 1952.60 219.92 99.58 11.22
Finfish
Blue Swimmer Crab Crab traps 361.60 12.27 44.12 1.50
Mud Crabs Crab traps 1357.20 50.02 404.45 51.05
Spanner Crabs Spanner crab net 1086.80 66.35 249.96 16.20
East Coast Otter Trawl Trawl 7482.00 259.20 25064.70 1360.11
Gulf of Carpentaria Trawl 187.60 115.93 119.88 74.08
Developmental Fin Fish Trawl
River and Inshore Beam Trawl| Trawl 223.80 25.89 55.95 6.47
Queensland Totals 19,925.95 853.95 26,631.17 3,046.92
Queensland Discard % 57.20 6.54
Victoria Abalone Dive 739.1 13.4 66.52 1.21
Rock Lobster Pots 3194 5.1 354.49 95.96
Ocean (General) Drop Line 3.1 1.7 0.21 0.12
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Hand Line 87.0 7.8 12.18 1.10
Shark Long Line 10.1 3.0 1.34 0.39
Snapper Long Line 4.3 1.2 0.64 0.18
Octopus Trap/Pot 7.6 7.6 0.00 0.00
Westernport/Port Phillip Bay | Haul Seine 226.4 28.4 251.07 74.38
Multifilament Mesh 71.6 19.2 10.39 4.12
Snapper Long Line 100.9 15.7 15.14 2.36
Purse Seine 107.9 52.0 13.78 9.69
Garfish Seine 12.6 6.8 0.50 0.27
Corner Inlet Ringing Seine 176.7 8.2 195.92 53.72
Multifilament Mesh 91.2 10.2 13.23 4.25
Haul Seine 42.8 20.5 47.41 25.33
Bait (General) Bait Pump 2.6 1.3 0.00 0.00
Yabbie Pot 35 1.1 0.00 0.00
Eel Fyke net 74.0 6.3 54.78 4.64
Gippsland Lakes Multifilament Mesh 149.2 13.4 21.63 6.82
Prawn Stake Net 13.9 7.5 3.28 2.46
Trawl (Inshore) Prawn Trawl 178.5 24.4 357.20 106.27
Gippsland Lakes (Bait) Bait Pump 34.0 8.8 0.00 0.00
General (Sea Urchin) Dive 325 5.6 0.00 0.00
Wrasse (Ocean) Handline 25.2 2.3 3.53 0.32
Giant Crab Pots 7.5 2.7 3.82 1.40
Victoria Totals 2,521.33 206.40 1,427.05 303.60
Victoria Discard % 36.14 7.69
Western West Coast Rock Lobster Potting 5804.33 177.54 5281.94 942.21
Australia Managed Fishery
South Coast PursBeine Purse Seine 1997.78 106.28 255.17 149.52
Managed Fishery
Shark Bay Prawn Managed Trawling 1893.11 101.66 1817.39 97.60
Fishery
Northern Demersal Scalefish | Fish Trap 1159.67 33.95 15.08 0.50
Fishery
Joint Authority Southern Gillnet 1013.44 26.00 861.43 22.10
Demersal Gillnet and Demersg :
. . Longl 9.00 6.15 4.23 2.95
Longline Managed Fishery ongiine
Pilbara Fish Trawl (Interim) Trawling 868.56 235.39 451.65 122.40
Managed Fishery
Exmouth Gulf Prawn Managed Trawling 764.22 86.17 515.85 58.16
Fishery
Shark Bay Scallop Managed | Trawling 946.17 289.11 473.08 144.55
Fishery
FBLcondition 93 Purse Seine | Purse Seine 487.78 142.32 62.30 39.28
Development Zone
Abrolhos Islands and Mid Wes| Trawling 953.75 438.95 476.88 219.47
Trawl Managed Fishery
Pilbara Trap Managed Fishery| Fish Trap 269.11 86.04 3.50 1.12
KimberleyPrawn Managed Trawling 236.44 24.77 159.60 16.72
Fishery
Abalone Managed Fishery Diving 22411 22.01 20.17 1.98
Crab Trap 222.78 53.91 11.14 2.70
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Shark Bay Crab Managed Trawling 182.67 36.65 175.36 35.19
Fishery
Pearl Oyster Managed Fishery] Diving 217.22 21.57 0.00 0.00
West Coast Purse Seine Fishg Purse Seine 206.44 52.00 26.37 16.32
FBL condition 73 South Coast| Trawling 176.75 53.86 275.73 84.02
Trawl Fishery
Nickol Bay Prawn Managed Trawling 120.56 24.34 81.38 16.43
Fishery
South Coast Salmon Managed Beach Seine 120.56 30.49 0.24 0.06
Fishery
Shark Bay Beach Seine and | Beach Seine 102.78 4.96 0.21 0.01
Mesh Net Managed Fishery M52, 'Net/ Ring Net 52.11 2258 052 0.23
Kimberley Gillnet and Gillnet 97.22 8.79 30.98 19.83
Barramundi Manageéishery
West Coast Demersal Gillnet | Gillnet 88.89 16.98 75.56 14.43
and Demersal Longline -
- . Longline 8.00 8.00 3.76 3.76
(Interim) Managed Fishery g
South West Coast Beach Net | Beach Seine 80.56 8.70 0.16 0.02
Fishery (Order)
West Coast Estuarine Manage| Crab Trap 79.00 6.86 9.64 0.84
Fishery Gillnet 35.78 5.97 0.36 0.06
Haul Net / Ring Net 103.11 11.11 1.03 0.11
FBL condition 42 herring Trap Net 112.80 37.20 0.00 0.00
South West Coast Salmon Beach Seine 53.00 16.02 0.11 0.03
Managed Fishery
South West Trawl Fishery Trawling 51.14 35.60 79.78 55.53
West Coast Demersal Scalefis| Dropline 36.67 5.30 4.03 1.56
(Interim) Managed Fishery 75 0iine and Hydraulic 267 1.30 0.29 017
GunwhaleMounted Reel
Handheld Reel and Dropline | 5.78 1.05 0.64 0.25
Gunwhale Mounted Hand 22.00 7.45 2.42 1.17
Operated Reel
Electric Gunwhale Mounted 58.11 4.03 6.39 2.36
Reel
Hydraulic Gunwhale Mounted | 141.44 7.63 15.56 5.71
Reel
Handheld Reel 33.44 4.09 3.68 1.40
West Coast Deep Sea Crab Trap 84.33 42.19 0.00 0.00
Crustacean Managed Fishery ™50 112.78 20.36 0.00 0.00
Cockburn Sound (Crab) Crab Trap 40.60 10.56 2.03 0.53
Managed Fishery
WestAustralian Sea Cucumbe| Diving 16.88 16.88 0.00 0.00
Fishery
Open Access in the North Beach Seine 10.78 4.03 0.02 0.01
Coast, Gascoyne Coastand - g ging 0.20 0.20 0.02 0.02
West Coast Bioregions
Squid Jigging 4.11 0.72 0.00 0.00
Gillnet 4.33 1.78 0.04 0.02
Hydraulic Gunwhale Mounted | 30.00 30.00 3.30 3.30
Reel
Haul Net / Ring Net 18.56 3.62 0.19 0.04
Open Access in the South Cog Beach Seine 9.78 1.98 0.02 0.00
Bioregion Haul Net / Ring Net 0.17 0.17 0.00 0.00
Handline 2.67 1.00 0.29 0.15
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Trolling 7.22 2.60 0.79 0.39
Gillnet 13.00 0.93 0.13 0.01
Squid Jigging 13.89 1.16 0.00 0.00
Electric Gunwhale Mounted 14.22 4.55 1.56 0.74
Reel
Gunwhale Mounted Hand 16.67 2.74 1.83 0.72
Operated Reel
Handheld Reel 19.22 2.54 2.11 0.81
Hydraulic Gunwhale Mounted | 32.56 4.16 3.58 1.37
Reel
Dropline 32.67 4.62 3.59 1.39
South Coast Estuarine Manag{ Crab Trap 9.67 2.05 1.18 0.25
Fishery Fish Trap 1.44 0.80 0.20 0.11
Haul Net / Ring Net 13.00 151 0.13 0.02
Gillnet 204.56 8.79 2.05 0.09
Gascoyne Demersal Scalefish| Electric Gunwhale Mounted 4.89 2.58 0.54 0.33
Managed Fishery Reel
Gunwhale Mounted Hand 5.00 5.00 0.55 0.55
Operated Reel
Handheld Reel 13.44 4.95 1.48 0.74
HydraulicGunwhale Mounted | 238.44 24.81 26.23 9.87
Reel
Pilbara Line Fishery (Conditior] Electric Gunwhale Mounted 4.89 4.89 0.54 0.54
Reel
Handheld Reel 2.22 1.57 0.24 0.18
Hydraulic Gunwhale Mounted | 72.89 12.33 8.02 3.18
Reel
Octopus InterinManaged Shelter Pot 4.00 1.28 0.20 0.06
Fishery Trigger Pot 174.11 14.24 8.71 0.71
Trochus Fishery Intertidal Hand Collection 5.50 2.60 0.00 0.00
Mackerel Managed Fishery Trolling 258.22 6.74 28.40 10.35
Trolling and Jigging 13.89 3.64 1.53 0.67
Jigging 14.67 4.55 1.61 0.75
Handheld Reel 2.43 2.27 0.27 0.25
Mandurah to Bunbury Crab Trap 1.22 1.22 0.06 0.06
Developing Crab Fishery
South Coast Crustacean Crab Trap 5.00 5.00 0.00 0.00
Managed Fishery Potting 90.44 7.61 82.30 16.00
Warnbro Sound Crab Manage( Crab Trap 0.56 0.38 0.03 0.02
Fishery
Cockburn Sound (Line and Pol Handheld Reel 0.38 0.38 0.04 0.04
Managed Fishery Squid Jigging 122 0.15 0.00 0.00
Shelter Pot 35.50 6.13 1.78 0.31
Octopus Pot 26.67 6.16 1.33 0.31
Handline 0.29 0.29 0.03 0.03
FBL condition 74 Fish Trappin{ Fish Trap 0.22 0.15 0.00 0.00
Western Australia Totals 20,728.32 1,659.12 11,390.56 1,409.15
Western Australia Discard % 35.46 4.39
South Australia Lines 1467.71 122.59 114.48 28.01
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Marine Scalefish and Nets 861.54 37.47 146.46 46.06
Miscellaneous Traps 239.96 31.35 456 0.60
Other 114.07 3.77 11.64 2.65
Prawn Trawling 1986.48 108.45 3048.74 876.54
Lakes and Coorongdther Mostly Nets 1190.67 31.25 203.60 5.34
Lakes and Coorondipis Rakes etc. 433.79 29.23 85.89 21.15
Rock Lobster (South) Pots 1241.93 1.64 1030.80 1.36
Rock Lobster (North) Pots 324.54 4.87 318.05 4.77
Abalone Diving 755.37 33.86 67.98 3.05
Blue Crab Pots 635.22 13.44 31.76 0.67
Sardine Purse Seine 34365.41 1043.06 | 4389.33 2567.23
Giant Crab Pots 17.88 0.87 9.12 0.44
South Australia Totals 43,634.57 2,800.45 | 9,462.42 5,427.30
South Australia Discard % 17.82 10.22
Commonwealth| Coral Sea Bottom otter trawl 0.97 0.29
Dropline 4.52 2.14 0.05 0.03
Fish trap 36.02 0.31 0.00 0.00
General diving 4.25 1.44 0.00 0.00
Hand collection (miscellaneoug 0.45 0.00
Handline (mechanised) 7.61 4.48 0.09 0.05
Hookah diving 3.81 0.25 0.00 0.00
Hooks 0.60 0.01
Rod and reel 2.60 1.54 0.03 0.02
Set autolongline (demersal 27.20 5.10 4.93 1.92
longline)
Set longline (demersal longling 0.28 0.15 0.00 0.00
Trotline 0.17 0.00
East Coast Deep Water Bottom ottertrawl 40.20 23.83 5.77 3.42
Midwater otter traw! 83.03 29.40 4.81 2.16
Eastern Tuna and Billfish Drifting longline (pelagic 4550.02 175.02 2136.66 995.39
longline)
Handline (mechanised) 13.01 4.55 2.01 0.94
Pole and line 0.61 0.54 0.09 0.08
Rod and reel 0.80 0.18 0.12 0.05
Set gillnet (demersal gillnet) | 0.26 0.07 0.20 0.06
Set longline (demersal longling 0.95 0.45 0.08
Trolling 0.55 0.20 0.08 0.04
Trotline 0.01 0.00 0.00
Gillnet, Hook and Trap Dropline 54.13 9.86 8.34 3.11
Fish trap 6.03 2.04 29.73 10.07
Handline (mechanised) 19.74 3.70 3.04 1.14
Hooks 1.65 0.25 0.08
Rod and reel 20.87 10.45 3.22 1.85
Set autolongline (demersal 655.93 32.91 309.94 59.56
longline)
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Set gillnet (demersal gilinet) | 1439.44 54.67 1112.39 73.86
Set longline (demersal longling 293.52 45.54 138.69 33.33
Trolling 0.24 0.04 0.01
Trotline 5.92 2.80 0.52
Great Australian Bight Bottom otter trawl 1697.14 85.59 2562.14 248.52
Bottom otter twin trawl 9.24 2.53 13.94 3.98
Bottom pair trawl 34.17 33.38 17.94 17.53
Danish seine (trawl fishery) 106.45 4.81 253.22 96.73
Midwater otter trawl 3.02 2.13 0.20 0.17
Trawl 20.96 14.91
High Seas Notraw! Drifting longline (pelagic 3.89 1.83 0.85
longline)
Dropline 2.05 0.58 0.25 0.18
Handline (mechanised) 3.98 0.48 0.33
Set autolongline (demersal 132.43 11.03 8.43 1.95
longline)
Set longline (demersal longling 5.68 0.36 0.08
High Seas Trawl Bottom otter trawl 295.44 134.51 31.95 18.53
Midwater otter trawl 280.51 86.81 39.38 15.83
Informally Managed Purse seine 107.58 30.48 13.74 8.63
Kimberley Prawn Fishery Bottom shrimp trawl (prawn 70.85 96.09 17.93
North West Slope gi\t,tvgm trawl (nephrops trawl) | 53.11 6.07 33.89 22.00
Northern Prawn Targeting banana prawns 5011.59 481.10 6797.43 1421.32
Targeting tiger prawns 2256.50 260.34 8849.64 1552.13
Scallop Scallop dredge 1736.60 405.26 191.03 44.58
Small Pelagic Bottom otter trawl 49.09 34.09 213.51 148.27
Midwater otter traw! 5916.85 2791.88 222.59 154.77
Purse seine 325.83 159.70 41.62 29.42
Squid jigs (mechanised) 0.01 0.00
South East Trawl Bottom otter traw! 7873.29 495.59 4926.19 1078.75
Bottom pair trawl 2.01 2.27
Danish seine (trawl fishery) 1943.34 96.52 1868.83 192.02
Midwater otter traw! 1217.44 517.22 81.88 61.88
Set gillnet (demersal gillnet) | 0.59 0.46 0.03
Southern Bluefin Tuna Dropline 0.02 0.00 0.00
Handline (mechanised) 0.24 0.15 0.04 0.03
Pole and line 1.90 1.15 0.29 0.19
Purse seine 4367.52 213.58 840.32 342.27
Rod and reel 0.82 0.77 0.13 0.12
Trolling 0.43 0.18 0.07 0.03
Squid Jig Squid jigs (mechanised) 381.05 103.77 0.00 0.00
Torres Strait Dropline 0.44 0.07 0.02
Free diving 8.81 1.70 0.00 0.00
General diving 287.87 43.69 0.00 0.00
Hand collection (miscellaneouy 8.74 0.00

72




Handline (hand operated) 31.66 2.32 4.88 1.65
Hooks 0.47 0.22 0.07 0.04
Trolling 80.76 4.35 12.45 4.16
Torres StraiPrawn Bottom shrimp trawl (prawn 454.44 57.57 68.51 12.74
trawl)
Western Deep Water Bottom otter trawl 18.12 7.57 7.47 5.45
Bottom pair trawl 90.85 37.45 24.63
Danish seine (trawl fishery) 0.22 0.09 0.06
Western Tuna and Billfish Drifting longline (pelagic 346.83 23.77 162.87 76.31
longline)
Handline (mechanised) 9.62 1.65 1.48 0.55
Hooks 4.02 0.62 0.20
Pole and line 7.50 1.16 0.38
Trolling 0.89 0.44 0.14 0.08
Commonwealth Totals 42,538.21 | 6,998.40 | 31,186.32 | 8,268.03
Commonwealth Discard % 42.30 11.21
National Totals 153,492.68| 7,887.19 | 92,367.67 | 10,660.5
0
National Discard % 37.57 434

Summary of General Discards
Table 5 contains a summary of the above annual estimated totathdd@ jurisdictions and the
nation, together with the relative contributions to annual landings and estimated annual discards
by each jurisdiction.

Table & Average annudbndings, estimated annual discards, discard rates and percentage

contributions for each jurisdiction and the nation (with associated SES).

Average SE Estimated | SE Discar | SE % of % of
annual annual d rate nationa | nationa
landings (t) discards (t) (%) I I
landing | discard
S S
New South 13746.6 888.7 6970.4 2065.7 33.6 10.0 9.0 7.5
Wales
Tasmania 5199.0 806.7 4411.0 197.1 45.9 2.1 3.4 4.8
Northern 5198.7 650.1 888.8 403.4 14.6 6.6 3.4 1.0
Territory
Queensland 19926.0 853.9 26631.2 3046.9 57.2 6.5 13.0 28.8
Victoria 2521.3 206.4 1427.1 303.6 36.1 7.7 1.6 1.5
Western 20728.3 1659.1 11390.6 1409.1 35.5 4.4 13.5 12.3
Australia
South Australia| 436346 2800.5 9462.4 5427.3 17.8 10.2 28.4 10.2
Commonwealt | 42538.2 6998.4 31186.3 8268.0 42.3 11.2 27.7 33.8
h
National 1534927 7887.2 92367.7 10660.5 ‘ 37.6 ‘ 4.3
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Fig. 1shows the relative contributions of the main discarding fishetsefisheries/methods
contributed71.2% of all discards with the remaining@fsheries/methods contributin@8.8%.
One fishery (the Queensland East Coast Prawn Trawl fishery) contridiitd of all discards.

Fig. 1¢ Contributions to total estimated discards of the main discarding fisheries.

m Queensland East Coast Prawn
Trawl

= Commonwealth Northern Tiger
Prawn Trawl

= Commonwealth Northern
Banana Prawn Trawl

= WA Lobster
= Commonwealth South East Tr
= SA Sardine Purse Seine
m Tasmanian Lobster

m NSW Ocean Prawn Trawl
= SA Prawn Trawl

m Remaining 298 fisheries/methods

Observer Versus Logbook Data

TheaR @S SadAYlI GS&a 2F RAAOFNRA FNRY ! dzadNIfAlFQa
empiricallyderiveddiscard rates that mostly come from obsenmogrammes; not data from
selfreported logbooks which, in most cases, either did not exist or were considered too inaccurate
G2 dzaSo | 26SOSNE 0 FdladndeSovér Sbanary &om2nonivéalhifisheibs

and methods, and fishers in these fisheries asmakquired to submit information about discards

in their logbooks, we hathe opportunity to compare these two sources of what should be the
similarinformation about discardgsee Tabl®).

Table6-5 A a4 OF NR SaidA Yl i €ammonwgaRfishetyMatiiod dedved frét O K
observer data and those reported on logbooks.
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Fishery Method Observer SE Logbook | SE
Discarded Discarded
catch catch
(tonnes) (tonnes)
Coral Sea Bottom otter trawl 0.29 0.00 0.00 0.00
Dropline 0.05 0.03 0.02 0.02
Fishtrap 0.00 0.00 0.00 0.00
General diving 0.00 0.00 0.00 0.00
Hand collection (miscellaneous) 0.00 0.00 0.00 0.00
Handline (mechanised) 0.09 0.05 0.00 0.00
Hookah diving 0.00 0.00 0.00 0.00
Hooks 0.01 0.00 0.00 0.00
Rod and reel 0.03 0.02 0.00 0.00
Set autolongline (demersal longline) | 4.93 1.92 1.04 0.66
Set longline (demersal longline) 0.00 0.00 0.00 0.00
Trotline 0.00 0.00 0.00 0.00
East Coast Deep Water Bottom otter trawl 5.77 3.42 4.09 2.68
Midwater otter trawl 4.81 2.16 4.35 4.25
Eastern Tuna and Billfish | Drifting longline (pelagic longline) 2136.66 995.39 198.54 94.10
Handline (mechanised) 2.01 0.94 0.78 0.77
Pole and line 0.09 0.08 0.00 0.00
Rod and reel 0.12 0.05 0.00 0.00
Set gillnet (demersajilinet) 0.20 0.06 0.00 0.00
Set longline (demersal longline) 0.45 0.08 0.00 0.00
Trolling 0.08 0.04 0.01 0.00
Trotline 0.00 0.00 0.00 0.00
Gillnet, Hook and Trap Dropline 8.34 3.11 3.85 1.69
Fish trap 29.73 10.07 0.00 0.00
Handline(mechanised) 3.04 1.14 0.60 0.36
Hooks 0.25 0.08 0.00 0.00
Rod and reel 3.22 1.85 0.41 0.36
Set autolongline (demersal longline) | 309.94 59.56 70.00 20.61
Set gillnet (demersal gillnet) 1112.39 73.86 258.05 52.66
Set longline (demersébngline) 138.69 33.33 34.60 11.24
Trolling 0.04 0.01 0.00 0.00
Trotline 2.80 0.52 1.80 0.00
Great Australian Bight Bottom otter trawl 2562.14 248.52 873.46 63.31
Bottom otter twin trawl 13.94 3.98 2.74 1.18
Bottom pair trawl 17.94 17.53 8.21 7.81
Danish seine (trawl fishery) 253.22 96.73 32.85 18.23
Midwater otter traw! 0.20 0.17 1.08 0.38
Trawl 14.91 0.00 11.15 0.00
High Seas Notraw! Drifting longline (pelagic longline) 1.83 0.85 0.62 0.00
Dropline 0.25 0.18 0.15 0.10
Handline (mechanised) 0.48 0.33 0.24 0.00
Set autolongline (demersal longline) | 8.43 1.95 5.41 2.52
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Set longline (demersal longline) 0.36 0.08 0.45 0.00
High Seas Trawl Bottom otter traw! 31.95 18.53 3.86 2.46
Midwater otter traw! 39.38 15.83 11.30 6.34
Informally Managed Purse seine 13.74 8.63 2.15 2.06
Kimberley Prawn Fishery | Bottom shrimp trawl (prawn trawl) 96.09 17.93 0.00 0.00
North West Slope Bottom trawl (nephrops trawl) 33.89 22.00 0.36 0.36
Northern Prawn Targeting bananprawns 6797.43 1421.32 0.03 0.02
Targeting tiger prawns 8849.64 1552.13 0.02 0.02
Scallop Scallop dredge 191.03 44.58 0.00 0.00
Small Pelagic Bottom otter trawl 21351 148.27 0.45 0.45
Midwater otter trawl 222.59 154.77 78.03 35.59
Purse seine 41.62 29.42 13.08 12.99
Squid jigs (mechanised) 0.00 0.00 0.00 0.00
South East Trawl Bottom otter trawl 4926.19 1078.75 1301.77 | 177.24
Bottom pair trawl 2.27 0.00 5.80 0.00
Danish seine (trawl fishery) 1868.83 192.02 213.70 50.53
Midwater otter trawl 81.88 61.88 16.67 10.68
Set gillnet (demersal gillnet) 0.46 0.03 0.87 0.00
Southern Bluefin Tuna Dropline 0.00 0.00 0.00 0.00
Handline (mechanised) 0.04 0.03 0.00 0.00
Pole and line 0.29 0.19 0.00 0.00
Purse seine 840.32 342.27 48.21 27.69
Rod and reel 0.13 0.12 0.00 0.00
Trolling 0.07 0.03 0.06 0.00
Squid Jig Squid jigs (mechanised) 0.00 0.00 0.00 0.00
Torres Strait Dropline 0.07 0.02 0.00 0.00
Free diving 0.00 0.00 0.00 0.00
General diving 0.00 0.00 0.00 0.00
Hand collection (miscellaneous) 0.00 0.00 0.00 0.00
Handline (hand operated) 4.88 1.65 0.00 0.00
Hooks 0.07 0.04 0.00 0.00
Trolling 12.45 4.16 0.00 0.00
Torres Strait Prawn Bottom shrimp trawl (prawn trawl) 68.51 12.74 0.00 0.00
Western DeepNater Bottom otter trawl 7.47 5.45 0.65 0.52
Bottom pair trawl 37.45 24.63 4.45 0.00
Danish seine (trawl fishery) 0.09 0.06 0.00 0.00
Western Tuna and Billfish | Drifting longline (pelagic longline) 162.87 76.31 0.00 0.00
Handline(mechanised) 1.48 0.55 0.00 0.00
Hooks 0.62 0.20 0.00 0.00
Pole and line 1.16 0.38 0.00 0.00
Trolling 0.14 0.08 0.00 0.00
Totals 31,186.32 | 8,268.03 | 3,215.94 | 230.11
Overall Discard % = 42.30 11.21 7.03 0.50
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These data show a very lardesparity between the two sources of discard information across all
fisheries and methodswith the logbook data providing estimates that, in tqtate just10.3% of
that estimated from the observer dataie. an undefreporting rate of 89.7%.

Threatened , Endangered and Protected species (TEPS
Whilst theabovework was able to produce reasonable estimatesiwhualgeneral discards for

most fisheries and method$ K NB dz3 K 2 dzii ! dz&  NJ f A,lth@samecarfidt BeK S NJR

said for interactions witlTEPSThis is becausthe very nature of such species is that they are rare
so theirinteractions with commercial fisheries arew and sporadicmakingthe recording of such
interactions in observer programeseven rarer Furthemore, while mostjurisdictionsrequire
fishers to selreport such interactions in logbook®,A & Kiling#ess tado socan be influenced

by the controversy that such interactionsayincur.

As a result, the datthat we were abldo gatherthat describefisheries interactions witifEP@re
very few vary greatly in detail, format and reporting methodologyd are mostlypased on
unvalidated selfreported recordsA notableexceptionto thisis the information onTEPS
interactions for Commonwealth fisheries due to the availabilityedativelygood data from

l Ca! Q& 20 aSNIKaNmede®@imretknyyeéBswititM camerasn some fisheries

Below wesummarisehe information available aboulEP $nteractions for each jurdiction in
turn:

New South Wales
ForTEPSonly one fishery in NSW had any discards recorded in observer stikde®cean Trap
and Linefishery- and the numbers o$uch interaction®bserved were very small (Taldg

Table7 ¢ Discard estimates of the numbers BEPSE O 2 NR S Robdegversbudiés andl the
numbers of fishing days over which these individuals were observed.

Fishery Method Target Year(s) | Locations | Days All TEPShteractions | Reference
spp. Observed| during all days (s)
obseaved
Ocean Trap | Handline Mixed 2007 Statewide | 142 1 Black Rock Cod, | MacBeth
and Line finfish 09 1 Shorttail andGray,
Shearwater, 2016

1 Humpback Whale
Dropline 77 18 Harrisons
Dogdfish,

3 Southern Dogfish
Set/Trotline 88 17 Southern Dogfish
4 White Sharks,

2 GreyNurseSharks,
2 Eastern Blue Devil
fish,

2 Great
Hammerheads
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Setline Large 2008 Several 114 53 Scalloped MacBeth et
sharks 09 ports on Hammerheads, al., 2009
North 6 White Sharks,
Coast 5 GreyNurseSharks,
2 GreenTurtles

It is tempting to extrapolate the very limited data in TaBlesing corresponding effort data from
GKS b{2 5tLQa& / I)iTh&is, béduseNdf averdge daysdishedSrea009-14

for each method were: Handline 5657 days, Dropline 673 days, Set/Trotline 304 days and Setline
(Large Sharks) 513 days, and the number of observed days for these methods were 142, 77, 88 and
114, respectivelythe numbers ointeractionsobserved for each method could be multiplied by

39.8, 8.7, 3.5 and 4.5, respectively to give annual estimates of discards offtBBSelowever,

the very small number ofFEP$teractions recorded makes such exgations extremely

tenuous (at best), probably erroneous, and dangerously controversial in terms of the total
numbers ofTEP$hat would be estimatedFor example, such a calculation would estimate that

the handline sector of this fishery would affect app. 40 humpback whales per yeawhich is
intuitively, incorrect So ve therefore do not provide such extrapolations heféis is further

justified by a consideration of the relative quality of the NSBP$lata obtained by applying the

US ér Clasification Scheméo the NSW information (selater chapterin this report on
Quality/Performance Metrigs The results (Tabl2l) reveal very poor informatiog an average of
just4.8% and a tier class 6f3. Clearly information that yields such layuality metrics should not

be used for extrapolations.

In addition to the abovebserverdata, all commercial fishers in NSW are required to report any
TEP interactions on a dedicated logbook form. We were able to obtain such data fanenly
complete yea (201415) (see Tabl8).

Table8 ¢ Number of TEPSNB LI2Z NISR a4 RAAOIFI NRSR Ay GKS b{2 [;
for 201415.
Fishery Method All TEPSnteractions reported
Ocean Trap and Line Handline 1 Black Rockcod
1 ScallopedHammerhead
1 White Shark
2 GreyNurseSharks
2 Great Hammerheads
Dropline 2 White Sharks
Trolling 1 Scalloped Hammerhead
Setline 1 Scalloped Hammerhead
Fish Trap 1 Leatherback Turtle
Ocean Trawl Fish Trawl 1 Seal
6 Great Hanmerheads
8 SallopedHammerheads
Prawn Trawl 1 Grey Nurse Shark
Ocean Haul Haul net 1 Grey Nurse Shark
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Estuary General Haul net 44 Green Turtles
Crab trap 12 Green Turtles

Tasmania

Information about interactions witifEP$ Tasmani@omes fromsome independent observer
data andcompulsory logbook reportingy fishersprovided by the University of Tasmankss
found elsewhere in the world, the data shedthat interaction rates are much higher in the
observer data which throerdoubt on the validy of the logbook dataUnfortunately, there is little
consolidation offEPSnteractionsT 2 NJ ¢ | & Y| yavailable. TAAKSNA S

In the Rock Lobstefishery, logbook datavere considered to be too unreliable to provide
meaningful estimates ofEP teractions. But insome observer workom 1990 to 2007a total
of 7 interactions were recorde@ach involving the drowning of a cormora(ft
Phalacrocoracidagdata provided to Leon et al., 2019)his occurreadvera total of 69441
potlifts and if similar ratesoccurredthroughout the fisherythen the average annual number of
cormorant deaths in loster pots would be around 140. Hewer,such arestimatewould
probablyoverstateactualcormorant deaths as thevork was biased to shallow water. Two
Sygnathids (Pipefish and éeahorsg were also recorded and both were released apparently
unharmed.

In the Giant Cralfishery, ro interactionswere reported by shers targetingrabs in 2013/14 and
none have been recorded in any researclobserversampling on commercialessels in the
history of the fshery(UTAS, pers. commBor theOctopusfishery,Emery and Hartmann (2016)
noted that protected species interactions veealso minimal, seals being the only species for
which interactions hve been recorded. These occurreneese alsarare with just 28 interactiors
occurringfrom 2000to 2015.For the Tasmaniargcalefishfishery,Lyleet al 014) do not provide
any data onTEP$teractions for thecommercial fishenglthough anumber of interactions were
observed imresearchstudy involving Fur Sealarctocephalus pusillus dorifefseabirds,
Sygnathids, and Maugean Skafgearaja maugeana

Northern Territory

Information about interactions witTEP$ the Northern Tetk G 2 NE Qa O2 YYSNDA I f ¥
from 3 recent status reportdNTG, 2015, 2016, 201wWhich summarise data from industry

logbooks and observer programmes.

The Demersaland Timor Reeffisheliesare required to haveurtle exclisiondevicesand are
reported to have consistently few interactions witlePSvith most interactionsanvolvingNarrow
Sawfish(Anoxypristis cuspidajand Scalloped Hammerhe&harkgSphyrna lewini

TheOffshore Net and Linéisheryis also reported to have relativefgw interactions withTEPSIn
particular, nets are required to be set above the bottom which minimises interactions with sawfish
species. However, this fishery does interact withScalloped Hammerhead Sharks andeak,its p
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approximately 50 t of this species were caught per year. A northern Australian TAC of 200 t has
been set for this species.

Thegearsused in theSpanish Mackerg(trolled lures and baited lingsMud Crab(pots) and
Coastal Lindisheries(hook-andine) are considered to pose little risk of interaction wilfEPS
Also, theselectiveharvestingmethods used in th@repang Restricted Baiand Aquarium
Fish/Displayfisheriesare assumed to pose negligible rgsbf interaction withTEPSFinally, he
small number of licensees in tl@@astal Nefishery (five), in conjunction witis restricted area,
is considered to limithe risk of interactions witiEPS

A summary of the available information deP$teractionsfor the Northern Territoryis provided
in Table9.

Table9c9 aUA Yl GSa 2F AYUSNIOlOA2ya 0SG6SSy GKS b2 N
TEPS

Fishery Year Source Interactions with TEPS
Demersal 2013 Observers | 16 interactions over 30 days with sea snakes,
Narrow Sawfish and turtles
2014 Observers | 18 interactions over 40 days with sea snakes,
Narrow Sawfish, two dolphins and a turtle
2015 Observers | 8 interactions over 31 days with sea snakes,

Narrow Sawfish and a Grey Nurse Shark

2016 Observers | 106 interactions over 60 days wiStalloped
Hammerhead Sharks, Narrow Sawfish, Sea sng
with 11 turtles and one Devil Pygmy Ray caught
2017 Observers | 49 interactions over 36 days with Scalloped
Hammerhead Sharks, Narrow Sawfish with 1
Dolphin and Pygmy Devil Ray

Timor Reef 201314 | Observers | none
2015 Observers | 3 interactions over 35 days with two sea snakes
and a Narrow Sawfish
2016 Observers | 13 interactions over 40 days with sea snakes,
Narrow Sawfish, Pipefish and a Whale Shark
2017 Observers | 14interactions over 36 days with Scalloped

Hammerhead Sharks and one each of Green
Sawfish, Pipefish and Grey Nurse Shark

Barramundi 201315 | Loghooks Less than 100 interactions per year with Saltwat
Crocodiles and Sawfish
Offshore Net and Line 2013 Observers | 16 interactions over 30 days with sea snakes,

Narrow Sawfish and turtles

2014 Logbooks | 22 sawfish, 22 turtles, 15 Mobulid rays, two rive
sharks and one dolphin over 621 days

2015 Logbooks | 27 sawfish, 13 turtles, one Mobulid ray, and one
dolphin over 588 days

Spanish Mackerel 201315 | Logbooks None
Mud Crab 201315 | Logbooks None
Coastal line 201315 | Logbooks None
Trepang 201315 | Logbooks None
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Restricted Bait 201315 | Logbooks None

Aquarium Display 201315 | Logbooks None

Coastal net 201315 | Logbooks None
Queensland

The data obtained from all available sources regarding interactionshifor, as they are

known in Queensland, Species of Conservation Integ&DdQlmostly came from selfeported

F A & KS NA augrhedtadiécasiprially by data from obsergesgrammesOnly 8 of

HH FAAKSNASIBPSAYRAOFGSR lyeé AYyadaSN

vdz$SSyaftl yRQa

The QueenslanEelfisheryrecordeda total of 2833 interactions with protected specidsy’ T A & KS N
logboolksin 2011(DAFF2013) Most of these (599) werewith i KS Y NB F T (i (Bréyduwai @S NJ
macquarii kreffti), with the remainder being smalleumbers of several other turtlepecies

It was mentioned in DEEDI (2010c) tHa¢ East Coast Inshore Finfistshery interaced with
turtle species more frequently than with other protected species but no eatee available.

The Gulf of Carpentaria Inshore Finfidisheryisalsosaidto have someare incidents when
marine turtles, dolphins, crocodiles, dugangndsea snakeéF Elapidagare caught (Roelofs,

2004b)

For theBlue Swimmer Crafishery, fA & K S N& Q

f2306221 4

fLdggethead Rudide) A Y (i

(Caretta carettain 2003, four in 2004, none during 2Q@®H and two in 2007Leslie (2014) notes
that the fishery did not report interacting with any protected species during 20hblserver
based study of the Moreton B&3iue Swimmer Crapot fishery recorded only one turtle
interaction in 220 obsenwkfishing days.

DEEDI (2011e) notes that, in an obsepeigramme,of 1452 trap lifts observed (on 801 unique
pots)in the Mud Crabfishery, there were no interactions with SOCI and only one captured
elasmobranch (Spotted Wobbegofgectolobus maculatysBut in 2010, there were two
reported interactions withVater RatgHydromys chrysogaster

In 2010 theSpanner Cralfisheryhadtwo recordedinteractions withSOClone with aGreen
Turtle (Chelonia mydgsand one with aHumpback WhaleMegaptera novaeanglide

Robins (1995¢stimated he numbers of turtles caught in tHgueensland East Coast Otter Trawl
fishery to be an average rate 0088 turtles per day fished. Loggerhead (50.4%2¢en (30.1%)
andHatbackTurtles (Natator depressuq10.9%were the main species caught. This equated to an
estimated 5295 + 1231 turtles caught annually by the fishBuog.these estimatesame from a

period prior to the introduction of Turtle Exclusion Devices (TEDSs) in the fishery so current
bycatches of such SO€In be expected to be far less. DEEDI (26tH2¢dthat, in 2008, just 3
Flatback Turtles, 3 Narrow Sawfatd 4 Seahorselippocampuspp.) were caught but 1,657 sea
shakes were caught and discardé&burtney et al(2010) estimated that 105,210sea snaketSE
18,288), composed of 12 species, were being discarded in the trawl fishery perusaay data
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from research projects, edea observers and a voluntary crew mempssgramme This igwo
orders of magnitude greater than the@b7 reported in logbooks. However, one needs to note
that/ 2 dzNIi y S@& Sdstimaté cafeifron®0032007 data andishing effort has declined
markedly in the fishery since that time, so this estimate has likely declined.

No SOCI interactions wereported in 20090gbooksfor the Fin Fish (Stout Whiting) Travishery
(DEEDI, 2011land gerators in theGulf of Carpentaria Developmental FinFish Trdishery
reported 5SOCI interactionduring the 2010 seasancluding4 FreshwaterSawfish(Pristis pristiy
and 1 HatbackTurtle.

The abovel EP$teractionsare summaised in TablelO.

Tablelo¢{ dzYYI NB 2F Rl 0F O2yOSNYyAy3a vdzsSSSyatTEFRQaA
(SOCI).

Fishery SOCI Interactions

Coral nil

Crayfish and Rocklobster nil

East Coast Pearl nil

Marine Agquarium Fish nil

Eel Fishery In 2011, 2833 turtles (2599 were Krefft's river turtle)
Sea Cucumber Fishery (East Coast)| nil

Trochus nil

Coral Reef Finfish nil

Deep Water Finfish nil

EastCoast Spanish Mackerel nil

Gulf of Carpentaria Line nil

Rocky Reef Finfish nil

East Coast Inshore Finfish Some turtles mentioned but no data

Gulf of Carpentaria Inshore Finfish | "Rarely" catch turtles, dolphins, crocodiles, dugongs and
snakes buho data

Blue Swimmer Crab Between 0 and 4 Loggerhead Turtles/year
Mud Crabs In 2010, 2 water rats
Spanner Crabs In 2010, 1 Green Turtle and 1 Humpback Whale
East Coast Otter Trawl In 2008, 3 Flatback turtles, 3 Narrow Sawfish, 4 seahorse
2010, 105,210 (SE 18,288) of 12 species of sea snakes
Fin Fish (Stout Whiting) Trawl nil
Gulf of Carpentaria Developmental | In 2010, 4reshwater Sawfish andBlatback Turtle
Fin Fish Trawl
River and Inshore Beam Trawl nil
Victoria

Informationabout interactions witiTEP$ Victoria comes froman observer programme run in
the Lobster and Giant Crab fisheries from 2qQ@007 (Hobday et al., 2008) andmpulsory
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