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Two types of candidate MPs will need to be testatt which gives a single directed sardine TAC, ane
which gives two directed sardine TACs, with oneapply west and the other to apply east of Cape Heagul
Both types of candidate MPs will need to be testadkr the assumptions of a sardine single stocka@d/of a

sardine two-stock OM.

At basis, the directed sardine TAC in the curreMFOs set in terms of a constant fishing mortadipplied to
the November survey abundance estimate. HoweigeT&C is subject to maximum and minimum consti&int
as well as constraints on the maximum inter-andealease. This maximum inter-annual decreasensrlo
when the previous year's TAC was below a ‘two-ti#weshold. However, if the previous year's TACswa
above a ‘two-tier’ threshold, then the decreaselmatarger. The ‘two-tier’ threshold was introddde enable
the industry to take advantage of “boom” periodthauit increasing the risk to the resource (de Maal.

2011). The equations detailing this harvest cdmtide are given in the appendix.

We propose that when two TACs are awarded, thatamu(1) be modified to allocate a TAC to the wealst
Cape Agulhas using the observed November 1+ biomast of Cape Agulhas, and to allocate a TAC to the
east of Cape Agulhas using the observed Novembérdinass east of Cape Agulhas.

*  Will we need minimum and maximum for each of th&s&s?

* Wil we need separate Exceptional Circumstancesstialds for each TAC?

«  Will we need separate 2-tier thresholds for eaclCTA

+  Will we need separatB’ . parameters (see Appendix) for each TAC?

When simulation testing the candidate MP whichvedldwo directed sardine TACs with an underlying OM
which assumes two sardine stocks, the generatiorobservations of November 1+ biomass will be
straightforward. However, when the underlying OBkames a single sardine stock, how do we generate
observations of November 1+ biomass west and éaSape Agulhas, given a survey estimate generated f
the full area? We propose the proportion of thusesvation to be assumed to be west/east of Capkhdgyis

drawn randomly from the historic observations aherlast decade.

When simulation testing a candidate MP, the fuforegjected TACs (in mass) are converted through the

Implementation Model into catch numbers-at-age:

Y MARAM (Marine Resource Assessment and Managemertu®, Department of Mathematics and Applied
Mathematics, University of Cape Town, Rondebos@017 South Africa.
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) The method is already developed for how to simullageconversion of the TAC into catches-at-
age for the case where a single directed sardkii$ awarded and the underlying OM assumes a
single sardine stock.

i) The extension of that method to convert the TAGs tatches-at-age for the case of two directed
sardine TACs (west and east of Cape Agulhas), hadunhderlying OM assumes two sardine
stocks, is straightforward.

iii) In the case where a single sardine TAC is awardeldtlae underlying OM assumes two sardine
stocks, we propose that the proportions of thehctatken east and west of Cape Agulhas are drawn
at random from pairs of fishing proportions in eawsiea from 2001 to 2010 multiplied by the
biomass in each area, and then renormalized tiotalecatch awarded.

iv) In the case where two sardine TACs are awardedtendnderlying OM assumes a single sardine
stock, the two TACs will simply be added togethed then the simulation method used in i) above

will be applied.
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Appendix: Directed Sardine Harvest Control Rulein OMP-08

The harvest control rule to calculate the directadline TAC in OMP-08 is as follows. The direcgsddine

TAC is set at a proportion of the previous yearts/dimber spawner biomass index of abundance, i,e.

TACS = BBYSN 1)

y-1,Nov
However, this TAC is subject to the constraintaahinimum and a maximum value as well as the camstr
of a maximum interannual percentage decrease. miaidmum interannual percentage decrease onlyezppli
when the previous year's TAC was below the ‘twa-ttreshold. If the previous year's TAC is ababe
‘two-tier’ threshold, any reduction in the TAC isnited only by a lower bound of the correspondihgeshold

less the maximum percentage drop, i.e.
if TACS, >c5, : (-coa ks, < TACS < cS

If the previous year’s TAC is below the ‘two-tighireshold, then the TAC is calculated as follows:

if TACY, <cjy

obs,S _ RS BS _ BobS,S
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max{(l—c,f;xdn)TAci_l : c;?mac} < TAC; < Coac

-1,N » ¥mntac

whereTAC; = max{,B BN Co }

In the equations above the symbols used are (be@sage given in thousands of tons):

TACyS - the directed sardine TAC in yegr.

£ = 0097 - a control parameter reflecting the proportiontioé previous year's November spawner
biomass index of abundance that is used to setitbeted sardine TAC.

B;j"’,j's - the observed estimate of sardine abundance tinenmydroacoustic spawner biomass survey
in November of yeary .

co, =255 - the two-tier threshold for directed sardine TAC.

¢4 =020 - the maximum proportional amount by which theedied sardine TAC can be reduced from
one year to the next.

Cousc =500 - the maximum directed TAC to be set for sardine.

S . =90 - the minimum directed TAC to be set for sardine, the absence of Exceptional

Circumstances.

BS on =800 - the threshold below which the directed sardin&CTis decreased linearly until the
Exceptional Circumstances threshoRf, , is reached (i.e. overriding> ,, = 020
BS =300 - the biomass threshold below which Exceptionat@nstances apply for sardine.
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