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Objectives
The objectives for the previous hake OMP adopte2D6 were:

a)

b)

c)
d)

Improve catch rates in the short term, consideptationally as increase the expected CPUE
for the offshore trawlers by 50% over its averamettie 2003-2005 period by 2016.

Limit inter-annual TAC variations, with an operata implementation that these not exceed
10% p.a.

Recover théVl. paradoxus resource, taken operationally to mean to readd 8% L by 2027.

Have a low probability of further decline in tide paradoxus resource, taken operationally to
mean that the lower 5%-ile of tHd. paradoxus spawning biomass should be above the
corresponding 2007 level in 2027.

Note that projected probability distributions fasaciated performance statistics were evaluated ove
the Reference Set of Operating Models (OMSs).

Though revised operational objectives should ordyfinalised through an iterative process as the
results of simulation tests of Candidate Manageni¥ntedures (CMPs), and hence their trade-off
implications, become available, this process marit&tion at the present time.

Questions the DWG needs to address at its nextmgaatlude:

Are there any reasons to modify any of the existibgpctives?

Some scenarios in the updated Reference Set refldtt capensis resource that is also
depleted below its MSYL at present — what recovargets should be set for those scenarios?

The recent MSC re-certification of the trawl fishémcludes a condition as follows:

“Condition 7. Appropriate limit and target reference points for M. paradoxus based on stock
biomass and/or fishing mortality

Action required: The limit reference point is the lower 95% confideninterval of the recovery
trajectory in the 2006 OMP meaning the limit refere point is not a constant, but a level that vally
over time. At its lowest point, Bl. paradoxus spawning biomass might not be low enough to trigger
management override of the default OMP responsidng recruitment failure.

SG 80 states: ‘Limit and target/precautionary miee points should be justified based on stock
biology (e.g. a stock-recruitment relationship) andasurable given data and assessment limitations.
Reference points may be probability based'.

It is anticipated that the OMP will undergo revisiduring 2010. This condition could be addressed
within this planning process and thereby formalikéd to the harvest control rules (OMP) that Wl
used to set TACs for the period of certificationeT@MP revision process in 2010 should explicitly
consider limit control rules with that planning &wation.

Timescale: Appropriate limit and target reference points eedatithin one year of certification.”

What is meant by a limit reference point, and wdwetion is implied if a resource falls below
an associated abundance level, varies internalyoraaid specific guidance is needed from
the MSC regarding exactly how they require thigipteted in circumstances where the
CMPs under consideration are already feedback-gbbésed and so will (in expectation at
least) pull TACs down if abundance drops. Howehergense intended may be of the nature
of an additional rule implying more conservativecid®ons coming into play if some
monitoring index drops below a threshold level. stuifities to consider might be along the
lines of using some coast-combined offshore trawkandardised CPUE index (I) for a
species for the last three years as the monitondgx in question. Fix two associated
thresholds 11 and a lower value 12: if | drops bel@, then the TAC is reduced by a further
5% than would have been the case without this éartile; for | between 11 and 12, the
extent of this further reduction changes linearbni 0% at 11 to 5% at 12.
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Projection methodology

Projections into the future under a specific CaatidManagement Procedure (CMP) are proposed to
be evaluated using the following steps for the congmt Operating Model (OM) of the Reference Set
under consideration.

Step 1: Begin-year numbers at age

The components of the numbers-at-age vector foh emnder and species at the start of 2010
( Ngoma: a=1,...,m- here and below the species superscript has draéted for ease of reading)

are obtained from the MLE of an assessment oféseurce, assuming a total catch in 2009 equal to
the TAC set for that year and split between specieast and fleet using the 2008 catch ratio.

Error is included for ages 0 to 3 because thesgaoely estimated in the assessment given limited
information on these year-classes, i.e.:

NZoiga = N2p10a€™ g, fromN (O, (O'R )2) (1)

whereds is the standard deviation of the stock-recruitmesiduals estimated by the OM for the years
1985 to 2005 (last year before shrinking of SRdeais). Note that the residuals each year are assum
to be gender-independent. Equation 1 is approximeatieat it omits to adjust for past catches frava t
year-class concerned, but these are so smalhéalifferential effect is negligible.

Step 2: Catch

These numbers-at-age are projected one year fomtardime given a catch for the year concerned.

C, is as specified by the CMP.

This requires specification of how the catch isadgregated by species, fleet, gender and age &nobt
C%a, and of how future recruitments are generated.

Step 3: Catch-at-age by species, gender and fleet
Catch by species:

Although the annual catch (TAC) generated by theRChan be species-disaggregated, the TAC
recommended by the MP will be an overall figure ttee two species combined given the difficulties
that would be encountered in trying to set spesje=zific hake TACs. To disaggregate the total catch
by species, previous practice when projecting fodwaas to assume for each fleet that the ratihef t
fishing mortality €) for the two speciesH./Fcap) remains the same, i.e. that the current pattérn o
fishing remains approximately unchanged over ttogegtion period — although some robustness tests
explored sensitivity to this). Figure 1 shows plats estimates of this ratio for the three fleets
concerned, together with averages over recentggrfor the central OM within the Reference Set (th
OM RS1 - see Table 2 of Rademeyer and Butterw@@thQ). It is proposed that the averages over the
last five years (2005-2009) be used for this puEpblowever given that there is variability from yea
to year evident in these plots, it is proposed ihaach future year the ratio be drawn from a Nadrm
distribution with mean and variance as estimatednfthe values over the last five years, except that
these distributions be truncated at +2 and -2 sta@hdeviations to avoid generation of outlying eslu

Catch by gender:

The fishing mortality on males and females is assito be equal for each species and fleet, as
assumed in the assessment, except for the soutst odfshore fishery for which the female
downscaling factor estimated in the OM is used@projection.
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Catch by fleet:

The total TAC recommended by the CMP is divideéxad proportions among the various fleets, with
the following values used for the sector allocai@s in the last rights re-allocation process ffier t
fishery: offshore trawl — 84%, inshore trawl — 6Bdngline — 7% and handline — 3%. The offshore
trawl and longline fleet catches are further dpéitween the West and South Coasts using the average
proportion over the last five years data (2004-2(68e Figure 2). This should make little differenc
practice as the stocks each cover both coasts.

Catch by age:

C?a is obtained by assuming th&P;, , W’ and P, ,, stay constant in the future as estimated in
the OM, and therefore that:

S = {z SLWIPE,., } /w;am @
|

the effective commercial selectivity functions,cattay constant in the projections.

The matrixP is calculated under the assumption that lengthgatis log-normally distributed about a
mean given by the von Bertalanffy equation, i.e.:

2
=N In(lw(l—e‘“‘a""’))i(ﬂl—ée%—mﬂj :

whered, , |, t, andk are as estimated in the OM for each species amdege

From this it follows that:
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and hence that:
Co, = NLe™/?F S8 6)
The numbers-at-age can then be computed for theriag of the following yeary+1):
NP0 = Ry )
N :(Nj’ae‘“"g/z —ZC?yaje‘Mg/z for0Osasm -2 (®)
f
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N3+1,m _(Ng,m—le / - ZC?,y,m—lje / +(N3me M /2 _zcgymje M /2 (9)
f f

The procedure above can however lead to problersguations where the catch specified is not small
relative to the resource abundance, and may leagértain numbers-at-age going negative. To avoid
such a situation arising, and indeed further tauenshat in any one year no more than 90% of any

3
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cohort can be taken by the fishery as a whole l{ssvtould require an unrealistically large level of
effort), the following procedure is then followegirst to see whether this situation has arisem,eéezh
species and age, check that:

[Nﬁ’ae"“"ag/z - cha} > [0.1Nygae‘“”3/2] (10)

if [N)?ae_Mag/z - ZC?W} < [O.lN 3ae_Mg/2] for any agea then:

N = N2, e™ (11)

For each fleet in the following order: west coamtdline, south coast longline, west coast offshore,
south coast offshore, south coast inshore and swaist handline, go through equations 12 to 18:

. para - Cap
Alif - Fyg 09 and Fy" < 0'9, otherwise go t@]

F=e = 09 (12)
m L
Cy —09) > wine N praogpaas
‘cap — g a=0
Fy™ = n — (13)
X2 WEE NiPeSe
g a=0

if F;;ap > 0.9 then go tcC].

Bl.if FS® > 09 and F™* < 09

Fio = 09

(14)
~ Cy- 0.9ZZW;?;;§ N P9 Spp
Ff;ara - - g a=0 (15)
22w NS
g a=0
if Ff';’ara > 0.9 then go tcC].
Cl.if Fg™®>09 andFg® >09
‘para — ‘cap —
F® = 09 andF ™ = 09 -
CY, =N 2F, S% (17)
NJ =N -C3, (18)

*g
Yy’a

In equations 13, 15 and 1N, 7 is replaced byN yga

Start the next fleet and continue through all thets.
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NG, = N 2e™2 for0<asm -2 (19)
—_ Nl -M3_ /2 g A-MI/2
N3+1,m - Nyg,m—le / + N)Eme i (20)

Step 4: Recruitment

Future recruitments are provided by a Beverton-ldola modified (generalised) form of the Ricker
stock-recruitment relationship, as specified fa @M and assuming a 50:50 sex-split at recruitment.

4hR, B;* (¢,-0%/2)

RY = 21
Y K®®(1-h)+(5h-1)BS* D

for the Beverton-Holt stock-recruitment relationshnd

R = aBj® extf- o(B; =) o @)

with
a=R, exp(ﬂ(KQ'Sp)y) and S = [ In(sh)

K**)(L-57)

for the modified Ricker relationship.

Log-normal fluctuations are introduced by genet;;aitit;iy factors from N(O, Ué) where oy is

estimated from the residuals of the model fit femss 1985 to 2004K * , h (and ywith the modified
Ricker) are as estimated for that OM.

Bs‘s" is the female spawning biomass at the start af yecomputed as:

m

BY® = fIWINY, (23)
a=1

Step5:

The information obtained in Steps 1 to 4 is usegeioerate values of the abundance indices in tine fo

of species-disaggregated CPUE series (one for@zadt and species) and survey indices of abundance
(one for each coast and species). These abundagices (CPUE and surveys) are generated from the
OM, assuming the same error structures as in tbie psfollows:

(a) Coast- and species-disaggregated CPUE series ganerated from model estimates for
corresponding mid-year exploitable biomass and hedditity coefficients, with multiplicative
lognormal errors incorporated where the associatgthnce is estimated within the OM concerned
from past data. When computing the TAC for ye#t, such data are available to ygat.

I, =4 Bje” (24)

where

B = ZZwsmé'%aN;e‘Ms/{l— SSLF, /zj -
g a=0 f
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) 2008 ) ~ Y2
g :\/]/ni z(en(l y) —n(l 'y)) and (26)
y=1978
2008 ) "
> (en - éanyX)
n qi =20 2008 (27)
!
y=1978
£iy from N(O, (J i )2) (28)

(b) Species-disaggregated biomass estimates frenwkbst Coast summer and South Coast autumn
surveys are generated from model estimates of méd-gurvey biomass. Because the research survey
vessel, the R\Africana, has used new gear in 2003/2004, estimates framdidite are adjusted by a
multiplicative bias when the new gear is used. fature projections it is assumed that each year the
new gear is used (this is no restriction is pra&ctirecause even if gear is varied in future, @iation
factor assumed to be known exactly would be appliedgnormal error variance includes the survey
sampling variance with the CV set equal to the agerhistorical value, plus survey additional vaz@an
(the variability that is not accounted for by samglvariability) as estimated within the OM conoedn
from past data. For the TAC for yearl, such data are available for ygar

I =§Be" (29)
By =Y > wWISIUNG (30)
g a=0

for begin-year (summer) surveys, and

m

~ g

BY =Y > wg, ,SP""Nge Ma/z(l—ZS%any /2] (31)
g a=0 f

for mid-year (spring, winter and autumn) surveys,

£iy from N (0, (J i )2) (32)
where
g :\/In(1+ﬁz)+a§ (33)

The survey specific average C@Vi ) is computed over all the years available for thavey as:

X
cVv' ZYT (34)

y

For M. paradoxus, CV' is 0.185 and 0.372 for the West Coast summer andhSCoast autumn
surveys respectively and fbt. capensis, CV'is similarly 0.178 and 0.112.

The reason for this difference in periods for whadta are available is that recommendations for a
TAC, which applies over a calendar yegtX), are required by October of the preceding ygarBy

that time the results of the surveys conductednduyeary will be available, but not for CPUE which
pertains to the full calendar yearThus, care is taken in developing and testingh#° that only data
that would actually be available at the time a T®@€ommendation is required are used. Furthermore,
in order to project the resource biomass trajecforward, the TAC needs to be disaggregated by
species and by fleet.

As for the commercial selectivity, the survey stldiies are obtained under the assumption that the
selectivity functions estimated for that OM remedmstant.



MCM/2010/MAY/SWG-DEM/22(Rev.)

Step 6:
Given the new CPUE indicebiy_1 and the new survey indicd% computeTACerl using the CMP.

Step 7:

Steps 1-6 are repeated for each future year infturas long a period as desired, and at the erldabf
period the performance of the candidate MP undeeveis assessed by considering statistics such as
the average catch taken over the period and théspawning biomass of the resource.

Performance Statistics

The following performance statistics, related te thbjectives above, will be computed for the CMP
tested. Projections will be conducted over 20 years

Utilisation-related

2015 1 2020 2030
«  Short, medium and long term average cateh:z C,, 10 sz and — ZCy and (for
y=2011 y=2011 y=2011

both species combined and also for each speciesaely).

« Annual species-combined catcki,,,;, C, 0100 Cop15  (note thatC,,,, was fixed by the TAC
decision already made in 2009, and simulationsmasduthat this catch would be landed).

Resource status-related

«  By,,/K¥® and B},,/ B} ,: for each species, the expected female spawniogass at the
end of the projection period, relative to pristarel to current level,

« B,/ Bo.. B /BX.,, By, /By, and By, /By, : for each species, the expected

female spawning biomass in 2020 and 2027, relatitee 2007 level and By,

«  CPUE,y,s/ CPUE,; 5005: the change in the expected species-combinedatisiawl CPUE

in 10 years time compared to the average over th& necent three years at the time the previous
OMP was adopted for the offshore trawl fleet. CPIdEthese purposes will be indexed by the

sum of the exploitable biomass over both speciesamer West and South coasts. To provide
stakeholders with some sense of how exploitablenbgs defined in this way relates to overall

offshore trawl CPUE, Fig. 3 compares both nominBIUE aggregated over species, gender and
coasts, and then this CPUE GLM-standardised asdast- and species-specific data, with such
exploitable biomass as estimated for the Refer@ase assessment in the past.

TAC variability
1 2030

.+ AAV=_>Ic -C, j/C,,

y=2011

In addition, time trajectories (both worm plots gmabability envelopes) will be plotted for certain
outputs from the projections, such@g and Bf,p .

Summary of data available to CMPs
The data available to a CMP provide a TAC recommendation for ygail are

e Catch data by species to ygat
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e CPUE indices by coast and species to yehr
e Survey abundance estimates by coast and spegieaity

Consideration might be given to whether CMPs mighb be provided annual CV estimates for the
indices/estimates, either exact values or withrestion error added.
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Fig. 1: Trends in padtratio (FpadFcap fOr the west and south coast offshore trawl amstwcoast
longline fleet for the Reference Case assessmeBi)(Rvithin the Reference Set (see Table 2 of
Rademeyer and Butterworth, 2010). The averagesl®98r2009, 2000-2009 and 2005-2009 are also

shown.
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Fig. 2: Proportion of the species combined offshivasvl and longline catches taken on the West
Coast. The averages over the last five years aoesalown.
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Fig. 3: Comparison of nominal CPUE (aggregated apecies, gender and coasts), CPUE GLM-
standardised as for coast- and species-specifay dad offshore trawl species- and coast-combined
exploitable biomass as estimated for the Refer@ase assessment in the past.
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