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Draft fisheries management plan for southern bluefin tuna
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Purpose

B HY

The terms of reference for the Strategy and Fisheries Management Working Group outline
that one of the tasks of the group is to develop a draft Fisheries Management Plan for
southern bluefin tuna, comprising management objectives for the southern bluefin tuna stock
and ecologically related species consistent with modern standards of international fisheries
management. This document provides some ideas on components of a fisheries management
plan, with a particular focus on a rebuild strategy. The terms of reference for the SFMWG
outline that a key component of the fisheries management plan will be a rebuild strategy
that is consistent with the UN Fish Stocks Agreement and the precautionary approach.
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Introduction

FF XX

This document puts forward some suggested elements of a rebuild strategy that would form a
central component of a broader fisheries management plan for SBT. This document does not
consider other aspects of a fisheries management plan such as other technical measures for
managing the stock, or management of ecologically related species. These components may
be incorporated into the broader strategic plan for SBT, of which a fisheries management
plan would be one component.

ACET, FREIEOERZZ N DO)VRIBR L TWAHA, ZhbIE S bIa#EAEIzh
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Given the current status of the SBT stock, the focus at this stage needs to be on rebuilding the
fishery to a level that poses less risk of recruitment failure and will ultimately provide higher
long term yields. However, it is also useful to at least consider some of the additional
elements of a broader management strategy (termed here a fisheries management plan). In
effect, a rebuild strategy is a component of an overall fisheries management plan.
Considering the overall plan at this stage ensures longer term goals for the fishery can be
incorporated into the MP as appropriate. This document does not provide a comprehensive
review of the extensive literature on harvest strategies, but provides a starting point for
further discussion.

BIED SBT OEPIREEEZZET 2 & BLERE T, MADFEE T 2 BRI R S
. EPIZ S DICEWEER SR T 2 EOKEICES FRICERZB LE
NHD, LnL7ens, ko afEmg g (DIF, AEFHmE VY, ) O
BINMPREFZODLRS LBV ONEZETHIELELAHTHD, MRELTH
RS, BB REROBRELZOOE S LD, BIROFHH 2 BB TE
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Components of a rebuild strategy agreed to date include:
BEE CICABE SN HEEIEOMKRERIL, LTObL02ET

» Target: SSBusy
HiE : SSBusy
= Interim target reference point: 20% of SSBy
B BARELYE(E . SSBo D 20%
= Management actions: Management Procedure (MP) to set TAC*
EIITE) . FETHE (MP) ZEALCTACZ#RET S !
Agenda Item 3 of the April 2010 meeting of the SFMWG outlines that the 2010 meeting will
be required to further develop the rebuilding strategy, including:
2010 4 4 HIZBife S D SFMWG 265D 3 13, A2 AICBW T FOEA 25
oIS O A2 S DD D L LTS ¢
= Consideration of appropriate timeframes for reaching 20% SSBy and other
performance targets

SSBy D 20% K INF DIENDIRT p—< 2 AD BIER R T A e A AT
LU— A& RET 5

! Report of the First Meeting of the Strategy and Fisheries Management Working Group, April 2009.
55 1 AR - S EWERIM S WS E, 2009 4F 4 A,
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Core elements of a rebuild strategy (Part One) and fisheries management
plan (Part Two)

HREEROTEZ L 25 ER (B—58) R OREEERE(E )

The concept of Maximum Sustainable Yield (MSY) was derived in the 1930s. MSY is a
biological reference point that relates to both a target biomass level (Busy) and a target
fishing mortality rate (Fumsy). The MSY concept was embodied in international law in
1982 in the United Nations Convention on the Law of the Sea. Subsequently, it has been
adopted in national fisheries legislation in many jurisdictions.

AR AER (MSY) OBERIT19304FE I 27T 5, MSYIL, AW FriLiE
L LT, BIREBusy) D BAEL AR TR (Fusy) @O BEEICBEE L TV 5,
MSY DBEEIE, ERRIE TH 2 1982F ELREMEEIE SRRV IAE N TV D, ZDRE
R, ZLOFETENENOHRELEFTITRD ALD X HIThoTz,

MSY provides a balance or compromise between the competing interests of sustainability
and utilisation. It does, however, have some noted limitations. First, there are often
estimation problems, although this may in part reflect the reliability of the underlying data.
The suitability of MSY-compatible reference points as management targets is also
sometimes challenged. Environmentalists (and others) have advocated that Bysy should
be interpreted as a limit, rather than a target. MSY is also seen as being overly constraining
in terms of the range of harvest strategies that may be identified for different fisheries.

MSY X, FrfetkE L FIH ORI CTHK T 2R DT o A3 aRdtd 5, L
LR, RARSGAZEHHONTWD, F—IZ, #EEDOLDDLLEENRD D
B, ZORKO—HE L TR—RERDLT—XOEFEEEXML TN ZEHH
%, MSY L HHMED & 5 HMEME A FEHEE L L THW OO A MEICE L TH A
MDD, REREGRE(KLOZDIENOHE) (X, Busy & BEM TIEa<, BA
e LTHRTLZRETHDHETEELTE, MSY IXF7-, BAQRDMETHRTL
IDIFEIFERPERMEAEZ DL, LEY EICR#ERDDETIER LD D,

Despite these limitations, the scientific and management roles of MSY-compatible
reference points have continued to evolve. MSY is now viewed as a long-term average
based on a constant fishing mortality rate or other MSY-based harvest strategy. Rather
than being static, natural populations continually fluctuate in size, both with and without
fishing activity. As a result, harvest strategies based on MSY-compatible reference points
will generally result in variable annual catches and at any point in time the current biomass
will either be below or above the Busy level.

CHHDORFITH b BT, MSY & B D B 2 FHEE OR K OVEFE ok
ENIE L 2 1T T & 72, BIETIE, MSYIX —EDIfEL T RIZE S B DY
EITZ DIFNDOMSYIZHD RIS & L TR LT\ b, AR OEIRRE
DOHFTFFILIREBIZH 2D TiER <, BEFHOFBIIO DL THEICEE L T
W5, T ZIT, —XHICMSY & B D & D FEAEE I FE D 7o RIS RERE 1T
HAEOWBEENEE L, BFREXEDORSIZB O THBusy® EXIEFICH s Z &
2705,

More recently, other biological reference points have been considered in addition to
biomass targets such as Busy. In particular, the notion of overfishing thresholds and limits
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has become commonplace. These concepts have arisen due to recognition that targets are
frequently exceeded (for a multitude of reasons; e.g. uncertainties about data and stock
assessments, political and short-term financial considerations, and environmental
fluctuations). More risk-averse management strategies have also developed in response to
growing acceptance of the precautionary approach and pressure to incorporate ecosystem
considerations into the management of fisheries.

SHIZH LW E LT, BREDORIES LT, Busy (ZMA TUIEND L)AL
BELEESND LR TETWVD, FICHRIAED E X BIR OBLS
T—HEL TS, Znboofidid, BEz@EE T 52 L(Z<OHEBICLD ; f
AN T —=F R OGN B9 2 A REEME, BURREE, B eMB Lo®
W N DA P HEBEICEH Z D Z b/ TE e, £, TPHNT 7 r—F
DR EAERRRZBRE LIIREER 21T O £ ISME LT, U A7 [k o #
HkME DBHZE b AT,

Of particular significance is the 1995 United Nations Fish Stocks Agreement. This
agreement establishes in international law some key principles, as follows (see also
Appendix One):

FCHEELROIL, 19954 O FEEAWRER E CH o7z, ZOWEIL, EHEED
FE T OO FERFRI 2L L TnWD BRI SR Z L)

a) Two types of precautionary reference points should be used: conservation,
or limit, reference points and management, or target, reference points.
Limit reference points set boundaries that are intended to constrain
harvesting within safe biological limits within which the stocks can produce
maximum sustainable yield. Target reference points are intended to meet
management objectives (Annex Il, para 2);

THEOF OO OREENRHANONLERETHD - (REDD
D FEYEME XX PR ELIEME N OB D 72 3D D ELYEE T B AE L YEfE,
[RAFEEMR L, BIRPRKRFRAEEREZ2FEHT L LOTEH4EY
FHNCLZ RIS 2 IH T 5 Z L2 HNE T HRAZHE
THLOTHD, BEEEMEIL, BHOLDOOBREEZERLT DI &
HHETHHLOTHD (HEREN, F227777)

b) Fishery management strategies shall ensure that the risk of exceeding limit
reference points is very low ... [and] that target reference points are not
exceeded on average (Annex Il, para 5); and

WEEFRO T2 OFRKE I, g RN IRA LU 2 i 2 fa i tE s
WO TN 2B L EHRETD2LDET D, . [E6Z] FEED
SEHES AR AR LW AR T b0 LT 5 (HE
EI, FERTTT7) . KO

C) The fishing mortality rate that generates maximum sustainable yield shall be
regarded as a minimum standard for limit reference points (Annex I,
para 7).

A K FFfE A E R 2 EHL T DR R IRAULEEIZRE T 5 A fKIR B
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DIMEL RIS NLZXETHDL (HEREN, BT T77)

In summary, although different commentators may use different terminology, the following
elements could be seen as common to most rebuilding strategies:

FRT L, B2 HFEMEH SN Z &b 208, 3L AL OFEREIZILE T
LHERLLTUTOHAZHTHZ N TED

The rebuild target;

HEAE

The expected timeframe for rebuilding;
BHZZERT LA LT L—A

A minimum acceptable probability of achieving the rebuild; and
A ERT 2 LTI AN LN D RKROMER ; KO

The set of management actions that will achieve the desired rebuild.
PE LWV EZENRT D OB EITE,

Likewise, a longer-term Fisheries Management Plan would likely include:
[FIERIC, REIPREEEHFEIZUTOHAZ2ZL Z LNBEAbND ¢

A specified target about which a fishery or stock should fluctuate (note that this
might or might not be the same as the rebuild target); and

BEESUTEWR N ETEBT 25 EDOBEE (ZHIVUIHRERE LR CXITRR D
BENHDLZ EITHEE) ;KO

Limit reference points below which the stock should not fall (possibly including a
threshold), and that trigger a requirement for a formal, time-constrained rebuilding
plan.

G2z U T SERy (REZEG0I0H%) « S OICHIR A%
E LT IERAZR FRE Rl & 8 E) 3 2 RS EEHEME,

Part One: Rebuild strategy
B« FREEREK

A. Rebuild target
BEBE

Commissioners have already agreed on the spawning stock biomass that produces the
maximum sustainable yield (SSBmsy) as the target biomass for SBT. Commissioners have
also agreed on an interim target reference point of 20% of unfished spawning stock biomass.

a3 vvat—7bit, RRERAERLYFERT D EINBIAEHEE (SSBusy) %
SBT OHEGRELTHZLIZBRICABELTWS, a3y vat—7=blTx bz,
PEINBLAE OWEEIRED 20% 2 E BEEHELE T2 LICEE LTV,
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B. Rebuild timeframe
BREOHBOZ A LT L—A

Setting a timeframe for rebuilding a stock needs to take into account the biological
characteristics of the stock, any environmental conditions affecting the stock, and the
economic, social and cultural factors relevant to fisheries on the stock. Another relevant
issue is the comprehensiveness and reliability of the available information on these factors
and on stock status.

BRFRED S 57 L— MERET 5 & 210, WIROEMZIRE, TR H S
BAETEBERIE, W ONC B A AT LT BB DR, HERR B O S
F A BB 5 0BRSS, JIUCBEL T, S b OB K ORI BT 5 1
BAVEHRA TR AT E 5 700 IR B 5,

The characteristics of the individual species/ stock help determine the way and the rate at
which a stock is to be rebuilt. The characteristics of the fishery, a e.g. the need to limit
impacts on industry as much as possible, are also relevant.

fEpI ORI « EIROREIL, B2 HET 5 HTIEMOR—ZR 2 RETLITIZR 5,
DR, Bl ZITTRER OB Z AR Y D o 0EHREE L T 5,

As a starting point, the New Zealand harvest strategy uses a timeframe of between T, and
2*Tmin- Tmin 1S the theoretical number of years required to rebuild a stock to the target in the
absence of fishing. Tnin reflects the extent to which a stock has fallen below the target, the
biological characteristics of the stock that limit the rate of rebuild, and the prevailing
environmental conditions that also limit the rate of rebuilding. Allowing a rebuilding period
up to twice Tnmin allows for consideration of socio-economic conditions, where complete
closure of a fishery could create undue hardships for various fishing sectors and/or when the
stock is an unavoidable bycatch of another fishery.

Hj%\é,ﬁk L/T\ ::L‘_“:/‘_‘ﬁz/ ]\@{ﬁ%&%ci\ Thin &U\ Z*Tmin @Fﬁﬂé’&fl}ﬁ7 %
—LELTHOWTWD, Touin 13, BEENFELLRWGEICERZ IR E THET D
eI ET 28 im LOFEHTH D, Toin 15, BIEABEZ TR TWDLES, B
D= A &R 5 EIRDOEMFERRE, S OICHREDN—RAZHIRY 2 F2R5R
B2 T 5, HEOHIRIO ERZ Thin @ 2 f5FICRET D2 LT, #BELTE
B LG BICREDO I E I E ot 7 ¥ —THET 5 A Y 72 B EEE Otk r )
BT 5 LR, 1E0DOIZETE OB OIRMENEDE T X RWIGE ~DXG
ZAREICT D,

C. Probabilities
i

As well as determining the target biomass and desired timeframe for achieving it, it is also
necessary to consider what level of certainty (probability) to use in determining whether the
stock has reached its target. The stock assessment can provide outputs of both projected
biomass levels, and associated probabilities.
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HIEEERE L ZNEZERTDIEODEE L NI A LT L— L ERET D L FRIRFC,
EIAEFICE L Z 2T 2720 DMEEO L~V (ER) 2BETLHZ L
bLETH D, BIEFHEIL, BIKEOTHIE & b2, TIUIEE LRz 24t
THLIENWTED,

For a depleted stock where we want to avoid something bad happening (i.e. stock collapse or
recruitment failure), a high threshold may be set (e.g. a 90% probability of stock size increase
in the short term). In the middle to longer term, lower probabilities may be acceptable (e.g. a
70% probability of reaching 20%B, within twenty years).

KIS D EPUTENHRE (B 21X, BRXIMAORYE) NiEZ 52 L&
BWEL7ZWEAIE, BWBHEERETHIZENTE S (BlxiE, 0% DR CTEIFR &
ZEMMCENEE) , FHMLEHMCRENR LY bIRWVERREZ X HLND (F
ZAX, T0%DHE=R T 20 FELANIC 20% BolZiET 5)

It should be noted that a probability of 0.5 would only provide a 50% chance of biomass
actually reaching the specified target (and conversely, a 50% chance that it is lower than the
target). This probability is appropriate for the Bysy target as we would expect to fluctuate
around this level once the stock has been rebuilt.

Z 2T 05 offeRIT, EIRENEBRICREED BAEIZERT 5 AlREMEIX 50%  (WICH
A FEZAEEMED 50% ) THDHZ EICHEETHIRETHD, BRMNFEIN-%4
L OKEDENTETTHIENRBESNDSZ EnD, ZOMHERIL Busy @ HEE
ELTITEYIThH S,

However, use of a probability level greater than 50% ensures that rebuilding plans are not
abandoned too soon; in addition, for a stock that has been fished to a low level, there is a
need to rebuild the age structure as well as the biomass, and this may not be achieved by
using a probability as low as 50%. As an example, the New Zealand harvest strategy
considers a stock to have been fully rebuilt when it can be demonstrated that there is at least a
70% probability that the target has been achieved.

LU D, 50% LD bEWERARAT 2 &, FasHEZ2 RV RIS e
T AT, BKEIZR D ETHREINZEROGAE., BIRE S & HIFER
HiEEHETOINERHD, 50% & V) IERWVIERE TIXEMRL TERWATREERD D,
—flE LT, ==2—I—J 2 NORERIKIL, D7 s T0%DMEE T HEEDS R
SN EFFHTE RN T, BIRAESmMIICHE SN AR LTS,

D. Management Actions
EFEITE)

The Convention establishes setting a TAC and allocating it amongst members as the primary
measure for achieving the objective of the Convention. The Convention also specifies that
the Commission may, if necessary, decide upon other additional measures (Article 8(3)(b)).

FKNE, TOHMEZERT D ELHEE LT TAC KA U AA—IZxT 2 F Y &L
RETHZLEZREL TS, FRNIFTSHIZ, ZERIT. LERBEITIE. £0IF
MOBMPRIEBEZIRET HZLNTELEHEL TS (8% 3) () ) .

CCSBT 16 reached agreement on a number of measures that were intended to start rebuilding
the SBT stock. These measures include agreement on 2-year catch limits that represent a 20%
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reduction from 2009 catch limits; agreement to adopt a MP to set catch limits in future years;
a fall-back position of additional substantial reductions to the TAC if the MP is not adopted;
and measures to further scrutinise and strengthen members’ implementation of conservation
and management measures including catch limits. CCSBT16 also considered a proposal to
develop an Emergency Rule, which would respond to changes in recruitment in the fishery.

CCSBT 16 Ti%. SBT BIROFEOMIEE AL Lz —EHOEICERBE N2 ST,
IHHOREBITIE, IROFWHIEEND 1 2009 FEDOIEIEND 20%IBAH 2 4 5 (e
P 2 FE[MEE 5 FERDIERAZ R ET S MP Z84RT 565 ; MP MRS e
STHA R BIMIC TAC ORIEREINEZIT 5 ; EHIRE ZTe A L N—IC L DE
PRI E O Ehi 2 S DICHA Lk 3 2 H5&E, CCSBT16 TIEX HIZ, ZDRET
IMACRBUNZEAL DA U T2 5 23T 2 B EUL— L DI R B RE S vz,

In general, the types of management actions that could be considered as part of a rebuilding
strategy could include (not all are necessarily relevant to SBT):

— RO, FEEERIE O —E L L TEZ LN EFITEOMIE L LT, L FDIHEA %
Gl ENTEDL (TRTASBTICY TLE AT TN

= Reductions in TACs
TAC Db

= Additional protection for spawning fish, including spatial or temporal closures
I, B G Lo PRI DB ANAY 2 R

= Responding to evidence of below-average recruitment in the fishery (e.g. as proposed
under the draft Emergency Rule)
BELRECTEH LT OMAENRD N2 HE OIS (B2, Bar—u
ZTRENTNDHAE)

= Closures of specific areas (e.g. areas with high catches of juveniles)
FRE ORI (Bl 21X, B oifEENR LN U T)

= Changes in the minimum legal size of fish caught (for example by increasing the
minimum allowable mesh size of fishing nets)
BVEMIZIRE R R DR/ N O A AOEE (Bl 21X, B O/ kxR
E<T%)

=  Additional MCS measures to ensure catches do not exceed the TAC
BN 72 MCS #5&E 12 L 0 g RN TAC Zim LW 2 & 2 ik

= Capacity reduction
HERE ) DA/

= Closure of target fisheries
EIR A XU LTV DR EORASH

= Curtailment or closure of fisheries that incidentally catch the species concerned
R A 1R S 2 I ZE Ot/ N SR P S

Part Two: Fisheries Management Strategy

5BER ISR R
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E. Target reference point
H AR A Y fE

In general, fisheries should be managed to fluctuate around a specified target. This approach
recognises that fisheries are dynamic and do fluctuate over time, but that there are advantages
to identifying the desirable range in which biomass should fall.

— RIS, BEEIIRED BIEOE CTEB T LR TEHRINLINE THDL, ZOT
Tr—FIE, BEPBIRR S O TR OMBIEIZ L > TEB T2 2L 2R L2 bo
Thon, BREOEE LWHHEZHET 22 LI AT v FRH D,

As noted, Commissioners have already agreed on a rebuilding target for SBT, along with an
interim rebuilding reference point. However, for a longer term fisheries management strategy

(that may be appropriate to reflect in the MP), Commissioners might also like to consider
other potential target biomass levels. Of particular relevance here are:

FRoEBY, a3y af—7=bid SBT O ENFREEEL & ICHRBEIC
AELTWS, LLans, ko EMomEEHEERE (MP OF CKMIE50
Wb D) L Tayvat—bERNENRLSMIAREMN D H D EIREO HAE
KEEZRFT D22 bEB20N5, FRICEEMEORE WL O L LT TOERNES
YA

(i) The Convention— The objective of the Convention for the Conservation of
Southern Bluefin Tuna is to ensure, through appropriate management, the
conservation and optimum utilisation of southern bluefin tuna. This objective
does not specify the level at which optimum utilisation is achieved. For example,
many commentators now talk about maximum economic yield, which is generally
considered to be achieved with biomass levels above Busy.

FKI—HIRBE S ADREFEDTZODEKIO HIIL, HlehE HDLRAFEMK
ORI 2B G 2E 2@ C TR T 2281205, ZOHMIE, D
IKHAETHROEAN D ZERL END DO ZEFE L TR, Bl 20X, Fldldm R
RFEFEERN S L IND Z ENZWVN, ZOKEFT AT Busy & LA
LEWETERIND EEZALNTND,

(if) The UN Fish Stocks Agreement— The SFMWG’s terms of reference identify that
the group shall develop a rebuild strategy and fisheries management plan that is
consistent with the UN Fish Stocks Agreement (UNFSA) and the precautionary
approach. UNFSA outlines that for overfished stocks, the biomass which would
produce maximum sustainable yield can serve as a rebuilding target. However, in
general UNFSA suggests that the fishing mortality rate which generates maximum
sustainable yield should be regarded as a minimum standard for limit reference
points (i.e. not as a target but as a limit).

EEAEREN E—-SFMWG Ot FHE T, EEAWRED T
(UNFSA) K OVTRHRYJERN & BE M & 2 TR BRI M OV 2645 P 3 ] &
B2 2 L A REEHSICIEL TS, UNFSA 1L, @RS
BIROGAEIL ARFHAEERELERTOIERELHEAELE LTI
HELTWS, L2L2R2AS, UNFSA I3/ U T, RREp P &4 £
T OB T RIIBRAEEME (T2bb, HETEHRBR) ORE K
WL L THRBRTREZLEEZRELTND,
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The New Zealand harvest strategy outlines that fisheries should be managed to fluctuate
around a target based on MSY-compatible reference points or better” with at least a 50%
probability of achieving the target. Similar harvest strategies in some other jurisdictions set a
higher biomass target level. For example, the Australian ‘Commonwealth Fisheries Harvest
Strategy’ (document CCSBT-SFMWG/0904/05) outlines that harvest strategies will seek to
maintain stocks, on average, at a target biomass point equal to the stock required to produce
maximum economic yield (Bmey). In cases where Byey is unknown, a proxy of 1.2Busy (or a
level 20% higher than a given proxy for Busy) would be used for a single species fishery.

—a—U—T 2 ROBBERIEIL, MSY & B0 H 5 FEUEEICE SV - HIE D 80
TEBTHREOEHE, TS HIT KK 50% ORERTHIEAZER T H5EHEZT )
L LTWA, FEEOMKEAZRA L TWAIENOFESRARTIE., E5ICEWEHR
BOREAKEZHRELTWD, BIZIE, =R T U 7O @I EERERE (0
£ CCSBT-SFMWG/0904/05) (%, & LN 23 & I & % 1) T KR %K L E &
(Bwmey) % EHLT 572 OB 72 BIFEIEEE & RIS OKETHERF T2 2 L 2B f L
LTW5, Buey BSRHOLGATT, B—AEdRBEETIT, UL LT 1.2Busy (X
1% Busy DR D 20%358) 23MEH 115,

F. Limit reference points

PR EAEME

The purpose of identifying limit reference points is to better enable a management response
in the event that stock size has dropped below the target level. For southern bluefin tuna, the
relevance would be as a future safeguard against the stock size again dropping to the low
levels currently being experienced, where the risks of recruitment failure are much higher.

FRAEAEE 2 K e+ 2 BT, BB BAEKMEL TRl->7- & &2, LV Edlk
B LEOMICZAIRICT D120 TH D, HRBEAHITONTIEL, MAKLE D fEfR
PERE < R DBUED X 9 KK E TERMNBDT 5 2 & 2 BT 2 kot —
TH—RELTOERNED D,

In general, limits are biological reference points that trigger a requirement for a formal, time-
constrained rebuilding plan. Some fisheries differentiate between thresholds or soft limits (at
which a rebuilding plan will be triggered, depending on the circumstances of the specific
fishery) and hard limits, at which more stringent management measures will be necessary in
order to rebuild the fishery (including closure of targeted fisheries). Implementing
management action to increase stock size when it reaches a threshold level may reduce the
need for more stringent management actions that would otherwise be required if stock size
declined further.

—RAGIZ IR &k, B 2 R E L 72 IR iR R 2 R E T S AW R R T H
Do WHKIZL - TE, BESUTY 7 PR (L DOIEDIRDUS L - THEAEFHE S
HESNDHER) &, SO REHEEE (BRZERICL TV LHIREMEES
te) MMEIZR D= FRIBHREXHIL TWD, BIFBREBIEICZE LR R TE

2 MSY-compatible reference points include those related to stock biomass (i.e. Bysy), fishing mortality (i.e.

Fusy) and catch (i.e. MSY itself), as well as analytical and conceptual proxies (i.e. approximations) for each of

these three quantities.

MSY & BHitED &b 5 B, EliE (77205 Bysy) « RERETE (T7005 Fusy) K ONAER
(T7hebbH MSY HIE) 12Nz T, 2B D 3 DOMORNHI R OB (T7eb bl %

EHEhTND,
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DMz B E LTEETEI 2 i 5 2 & T, BN S HITHED L2k R T
VEL 2D S OITHEME 2 EITEI Z 0 AN D MEMEZ LT Z L B AREIZ 2 D,

In considering limit reference points, key questions include the appropriate biomass level to
treat as a limit reference point, as well as the probability associated with determining whether
or not the limit has been breached. For example, ¥2 BMSY or 20% By (whichever is higher)

has been used in various fisheries jurisdictions as an intermediate or ‘soft’ limit/threshold.
More stringent limits have also been used, for example Bysy.*

[RAAFLVEE ARG T DBRICE A D NS FHEARMEE LT, BREEME LT E
72 &R EDOKEEIZINAZ T, BREBZ T E D DEHET HB0OMEEZEH>T D
PNEEND, I, S FSERMEGELRT, % BMSY Xt 20% B, (X5
SEVED) ARSI Y 7 b ARBRA - BIE P S LTERIL TS, &6IC
B LWDRA, Bl 21E Busy ZEA LTV BB H 5, 4

The ‘hard’ limit is the biological reference point at which more active management of the
fishery is required in order to ensure rebuilding. For example, closure would generally be
considered for target fisheries; it may also be appropriate to consider curtailment or closure of
fisheries that incidentally catch the species concerned. Various jurisdictions have adopted a
default hard limit of ¥ Bumsy or 10% By, whichever is higher. Higher biomass levels have also
been adopted as a limit reference point in some jurisdictions.’

oN— RPRIRA LT, HREEZFEHRT AL 0 EBAREEOERNLEL 2D
AW FRIEEETH D, FlziE, TOEIRZXIZIT L TV D IREO AN EF G
END ; EHIFOGRFEZBRANCHIEL TWAFRELFHIRT S Z L N4
Ldhb, SEIEREELIRTT 740 FO/N— RRRA{ E LT, %Busy XiE 10%
By DELOLEMMEWEIZEAL TS, W ONDOEFETIRIL, SHICEVWERE
DKEZRFEHEMm & L TERIRL TV 5, °

® The use of %Bysy as a limit that triggers the need for a formal, time-constrained rebuilding plan has been
adopted for many fisheries in the United States for up to a decade, and has subsequently been adopted or
considered by an increasing number of other national and international organisations including New Zealand.
IR &2 85 U7 B i m 2 388 IR & L CT%Bysy ZHWTWAHIE LT, 7 AU I ERE
TIE, 10 % ERE LTEZLSORETHEHIN TS, ZO/E, =a—Y—J v RE2E 01T
DEZE K OEEERE T ORI E IIRF ST 5,

* The Australian Commonwealth Fisheries Harvest Strategy Policy outlines that for stocks above By (equal to
or greater than %2 Bysy (or proxy)) but below the level that will produce maximum sustainable yield (Bysy), it is
necessary to first rebuild stocks to Bysy. Once stocks reach Bysy, rebuilding shall continue toward Brars (Bmey
or 1.2 Bysy) however the rate of rebuilding shall be determined in a way that considers the appropriate balance
between short term losses and longer term economic gains.

F—2A N7 U T OHEFREERERIK BT 2BORIL, Buw (2 Busy (E721XZ0R0E &M% L2
naLlb) ) & LRZ P EKRFHAERE Busy) ZEET LKL TRIZEIIT. £7 Busy £ TH
@j—é%‘gﬁ)&) HELTW Do g/ﬁﬁ) Bumsy 2 Lf:ﬁjﬂ?,ﬁwc\ ﬁ@éi Brare (BMEY orl.2 BMsy) &Z-l_'ﬁ] F
THEfE S LD A, BEEO~N— A3 R K & RIIB LR IRIE DM /28T o A 258 L Tk
EIbd,

> A hard limit of 10% B, has been implemented in several fisheries worldwide. For example, the U.S. Pacific
Fisheries Management Council routinely uses a “40:10 default harvest rule” whereby stocks are fished at a
constant optimal rate provided they are above 40% B, and are closed once they fall below 10% B, (with fishing
mortality decreasing linearly between these levels). More restrictive hard limits have also been implemented. A
hard limit of 20% B, has been adopted for Gulf of Alaska walleye pollock. Australia has also implemented a
limit that may result in targeted fishing of key commercial species ceasing at biomass levels below 20% By for
some Commonwealth fisheries (Australian Fisheries Management Authority 2007).
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For stocks that have fallen below the limit reference point, a rebuild strategy would need to
be agreed. Key factors include:

[RAJEUHEME L 0 HIRWVWKHEIC E THA LG RIE. BEEIKICAEETONEND S,
FELRBERLELTCUTOHEAREGENS -

= What is the timeframe for rebuilding back to the target level? As discussed in the
preceding section, the appropriate timeframe would depend on the biology of the
species, the extent of stock depletion below the target, and prevailing environmental
conditions.

AEKEETHET I A LT L —L2L9T50? AR Twm O TND
L oIz, %@J@i&4.&71/~ (XRAED LR ReE, BARICR T 2858 D
f”‘&()\ﬂi%iiifﬁzfi 1z

= What probability should be associated with determining the status of the stock in
relation to either the limit reference point or the target level? For example, stocks
might be considered to have been fully rebuilt when it can be demonstrated that there
is at least a 70% probability that the target has been achieved.®

PRI AR ST H @ﬂdﬂ% & DOREFRTEFREBLZ BT 2RI, E0 XD

BRI 20X, i< &b 70% OMERTHEENZER I LR S

RS T, BEAEHMICHERESNZEEx 52 nTE D5, °
In general, monitoring and management action is needed to ensure that fisheries and stocks
fluctuate around target levels, particularly when they start to fall below those targets.
Management action that may be necessary for stocks that have fallen below the target (but
has not yet declined to the limit reference point) is likely to involve reductions in fishing
mortality rates and TACs, and/or implementation or modification of input controls such as
gear restrictions and seasonal or area closures.

—REIZ, E LGRS HEKEDOED CEHTLH Z L E2HERT LD, =
B2 T EERITINLETH D, FiC H@*ﬁ%?@@#@t#ﬁf INoF 9
VETHD, HELZ TFEILAKECH D L (L LIRAEEMIZIEE > T n)
EIRDT= DI LB ERITEN E LT, AR L TAC 05| & FIiF, 0N/

HRONW ONDIEIZBIT H N — R2RRAE L T10%B, #8ALTW5D, BlxiE, 7AU BER
E O R PFEREEHERRIE, “40:10 7 7 44 ML — " Z—F L LT L TEBY . BR
23 40% By & LAl > TV DRV 13— E Ol 7R Cifi S, QRSB HEN i b O/kYE &
FRTHEAD LTV DIRBLT) 10% By % FlEl- 2R THfZEIFPAH S D, EHITHIRD & 5~ — R
RADNEA SN TWAHIGEH D, T T AANBOA M D727 T 20%By D/~— RARFRANEA ST
Wb, A=A UTH, ﬁ%ﬁW@ﬁﬁT oD FHERPGEMFEE NG LT HRET, EGIREN
20% Bg D/KHeEE Flal-> 72 IGAICIHENMEE SN DRAEZEAL TND (F—A NT7 VU 7 iREEHF,
2007 4F)

®Use of a probability level greater than 50% ensures rebuilding plans are not abandoned too soon; in addition,
for a stock that has been depleted below the soft limit/threshold, there is a need to rebuild the age structure as
well as the biomass, and this may not be achieved by using a probability as low as 50%. For fisheries that have
been closed, some research fishing may be required in order to determine stock status.

50% LV EmWHERAZMEHT D &, HEHE A ORI ET 2T, V7 MeRA - B
EE TR LEEROEEIR, BRE L & DICFMEEEZHRTAILELRDH Y, 50%E V9 (KR
TITEMRTERWATEEEN S D, PAH I N IRZEIT, BIUREZ R 5 7= O I IRE DN LB 27
HZELH D,
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Summary— draft fisheries management plan for SBT
EH)—SBT D= DIEFHFER

In summary, the key elements of a fisheries management plan for SBT for Commissioners to
consider and decide upon include:
ERITD L, aIyval—bPME LIRET 5 SBT OIZEEHGHE O F2E &
LT, UFTOHEEDNEEND :

Item Status Plausible range based
HH AT—HF R on literature presented
in this paper
AXEITHTLS X
BRICHE SN TRY &
Zx bh2#HE

Overall objective: To ensure, through appropriate management, the conservation and optimum
utilisation of southern bluefin tuna.
ZEDRR : BRBESHAORFMROREHNHZE Y R EHL28C TR T2 &,

Rebuilding strategy

B

The rebuild target Busy Bmsy
HEAE

The interim target 20% B, ?

B E BT

The expected timeframe for rebuilding To be agreed Tmin’ 5 22
THENDHEOEA LT L—2D TN HLAEER

A minimum acceptable probability of achieving | To be agreed 05722509
the rebuild INhHEE

HEEZERT 5720 DERKROMER

Management actions:
EHEHATE
= agreement on 2-year catch limits that represent a 20% reduction from 2009 catch limits;
2009 - DIBIERED 2000 Y 3 5 EN L 2 FREET 526 F ;
= agreement to adopt a MP to set catch limits in future years;
FOROWEN AR ET D MP 28 IRT 56 ;
= a fall-back position of additional substantial reductions to the TAC if the MP is not
adopted; and
MP MR E N7 hr o TG 1E, IBIIIZ TAC O RIEZRHIZ1T 9 5 KT
= measures to further scrutinise and strengthen members’ implementation of conservation and
management measures including catch limits.
IR IR 23 T A N =2 X D ERFHTE O i 2 & b ITR A b7 % 4

&,
Long-term management strategy
RS HEEE
A specified target about which a fishery or stock | To be agreed Bmsy 75 Buey
should fluctuate b EE

" Tomin is the time required to re-build the fishery in the absence of fishing i.e. the fastest possible rebuild
timeframe.

Toin [ FIEEDR RN IEE L BET SO ET DWW T720bb &b RO,
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B3

FTEWLE T L BARY 7 BIR

A soft |

for a formal, time-constrained rebuilding plan B EER

M %
7 L

imit/threshold that triggers a requirement | To be agreed Y% Busy® 7> 5 Buisy

g LI IEAU e Gt 2 56895 Y
RS - BE

A hard limit below which fisheries should be | To be agreed Yy Busy’ 7> HY2 Busy

considered for closure. TNMBHEE

Thz

N— K

Tl > 72 5AICHEEOAE Z BRI 5
72 BR A

Manag
BEHEAT

ement actions (examples only):
g (%861
Reductions in TACs
TAC Db
Additional protection for spawning fish, including spatial or temporal closures
X, B 2 S e PEUR R OB 2 i
Responding to evidence of below-average recruitment in the fishery (e.g. as proposed under
the draft Emergency Rule)
URAE T T OMAEDRRD bivichHa oxtis (Bl2iX, B2L— LR T
REINTVNDNE)
Closures of specific areas (e.g. areas with high catches of juveniles)
FrE DS (BIZIE, BHAOBERRZ N T)
Additional MCS measures to ensure catches do not exceed the TAC
IBINAY7e MCS #5812 X 0 i B TAC Z il L 72\ 2 & & ek
Capacity reduction
TIERE ) DHE /N
Closure of target fisheries
EPR A RBUT LT DI EDPAA
Curtailment or closure of fisheries that incidentally catch the species concerned
UL AT IRIE T D i O/ SUT R

8 20% By s also used as an equivalent figure.
20% By b £/ FFEOME LTSNS,
%10% By is also used as an equivalent figure.
10% By b £ 72 AEDOMHE L L THA S LD,
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Appendix One: 1995 United Nations Fish Stocks Agreement, Annex I
BIER 1 1995 EEENHRERE MEE I

“Guidelines for the Application of Precautionary Reference Points in Conservation and Management
of Straddling Fish Stocks and Highly Migratory Fish Stocks.

AT R 7 RIS O MBI DR TF S OV BT 3515 5 PR 0D 7 3 0 Sk e
i AT 5 fagt

1. A precautionary reference point is an estimated value derived through an agreed scientific
procedure, which corresponds to the state of the resource and of the fishery, and which can be used as
a guide for fisheries management.

THIDIZDDOEREEEE LT, AESNIERZENHTIECIVEONLHEEMTH - T, EFROIR
FEM ONFZEDRDUCKHE L, o, EEHOZO O L LTHMNT 22N TELHD
2D,

2. Two types of precautionary reference points should be used: conservation, or limit, reference points
and management, or target, reference points. Limit reference points set boundaries which are intended
to constrain harvesting within safe biological limits within which the stocks can produce maximum
sustainable yield. Target reference points are intended to meet management objectives.

O TR OO OIEHEE (TrAF D 72 8 D FEHEME TR IEAEE S OV BROD 72 8D D FEHE(E
XIFEEEIEE) WO NETH D, BRASEMEIL, BINR AR A E &4 283
52 L DOTE 2EWHANNCZERFIHNICERIHZHH 2 Z L 2 AR E T 2RAZHET D
HLOTHY, o, BEAEHEIZ, FHOEDOEELENRTHIZLEZHNETO2HDOTH
%o

3. Precautionary reference points should be stock-specific to account, inter alia, for the reproductive
capacity, the resilience of each stock and the characteristics of fisheries exploiting the stock, as well
as other sources of mortality and major sources of uncertainty.

TRIOIZ D OEYEEIL, FRIC, BAERED, BIROEIES, BIRAZHET HIREORME,
LSO X 5 CREOARHEFEED EERFERZH 50T 5720, BIEMNICED b
NoHNETHD,

4. Management strategies shall seek to maintain or restore populations of harvested stocks, and where
necessary associated or dependent species, at levels consistent with previously agreed precautionary
reference points. Such reference points shall be used to trigger pre-agreed conservation and
management action. Management strategies shall include measures which can be implemented when
precautionary reference points are approached.

BHOZOOMMIL, PRl S 2B OB EZRGEITIIEE L IKAF L TO D TEOE R
B, EANCEE SN THOOOIEMEE L AT 2 KEICHERF L, UIFESEL L9
HHODHbDET D, TOX DRI, TERTICEE SN IRAF KR OE B D 7= O E % B
W D7D SN D, FEOTZOOIKITIL, BEEN VO 0EEEICHET LT
BRI EmT DL DOTELHELEDLLDET D,

5. Fishery management strategies shall ensure that the risk of exceeding limit reference points is very
low. If a stock falls below a limit reference point or is at risk of falling below such a reference point,

conservation and management action should be initiated to facilitate stock recovery. Fishery
management strategies shall ensure that target reference points are not exceeded on average.
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S HO T D OMEIE, 1% 27N RS 2 i@ 9 D e iEs i Tha<ed 2 & &
%%?é%®&¢éo*@%ﬁ@%ﬁ%ﬁ@ﬁ%@ﬁ%?@5%@X@Tﬁéﬁ@ﬁ%6%
HIE, B OEIE Z et 2 72 DIZRAF L E B DO IO OREN RSN D& TH D,
BEEH OO ORI IT, (BB RONLEN AAEEEEZER L2 2 L 2T o0l
ERAR

6. When information for determining reference points for a fishery is poor or absent, provisional
reference points shall be set. Provisional reference points may be established by analogy to similar
and better-known stocks. In such situations, the fishery shall be subject to enhanced monitoring so as
to enable revision of provisional reference points as improved information becomes available.

—DWEICHONWTOIEEB AR ET D12 DIFERN R4 T D XATTFIE LW cm\
W EN I B Z ED D, ﬁm&ﬁﬁﬁ I, BEHRDS—EZWHELOEE D OHEEIZ
TEDDHIENTE D, TOX I REAITIE, Ykl Elcon T, &%éﬂt%ﬁﬁﬂ%
A HE &ﬁotﬁuam%&ﬁﬁﬁ%&mﬁé EMTEL IO, AT 2D LT
%,

7. The fishing mortality rate which generates maximum sustainable yield should be regarded as a
minimum standard for limit reference points. For stocks which are not overfished, fishery
management strategies shall ensure that fishing mortality does not exceed that which corresponds to
maximum sustainable yield, and that the biomass does not fall below a predefined threshold. For
overfished stocks, the biomass which would produce maximum sustainable yield can serve as a
rebuilding target.”

RRFHEPE B A LT DI R, [RAVEVEEICRE T o IRIRE DR L B s D~ &
Tho, WEEHOTDOMIEIT, BEIN TOWRWERICE L CIX, A& KA
PERZB AN & M OEFRENERTIC @%ht%ﬁﬁ%?@%ﬁ% LERTDOHOD

Y5, BESNIZERICE LTI, RRFRAERLEZRTI2ERELZIERELT D2
ENTE D,

HEERICX A2BER
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