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Summary
This document provides detailed specificationspimpulation projections under future
possible catch series, and details of the OMP. Baseupdated operating models
OMP-2008 is re-tuned to attain the same medianvesgadarget of a 20% increase in
spawning biomass from 2006 to 2025 as agreed tasy@eviously. Results are not
greatly changed, with new projections of spawnim@grass showing a little greater
uncertainty under the resultant OMP-2010 than Wwaséase previously.

I ntroduction

An OMP for setting the TAC for South Coast rockdt#y was developed and first
implemented in 2008(Johnston and Butterworth 2008a). This OMP wasnidéed to
be implemented for two years and then a reviewhefunderlying operating models
would decide whether this OMP could be implemerigedis” for a further two years
(2010 and 2011) or if updates/retuning of this OM&uld be required. Recently the
Rock Lobster Scientific Working Group (SWG) has iesved the 2010 updated
assessment models of the resource (Johnston amenBoith 2010a). The decision
was made by the SWG that these assessments shomedirsportant changes with
respect to the possible productivity of the reseurompared to the 2008 operating
models upon which the current OMP-2008 has beenlation tested. A set of five
updated operating models (OMs) were selected agaiheh to re-test a revised
OMP. These OMs are reported in Johnston and Butténw2010b), and are:

* Model 3 (MARAM time varying selectivity)

* Model 4 (OLRAC time varying selectivity)

* Model 3ES (effort saturation)

* Model 3 CDW( down-weight of catch-at-length dataabfactor of 0.1)

* Model 3h=0.8 ( fixed at value of 0.8)

The revised OMP, OMP-2010, was to have the sanuetatal form as OMP-2008,
except that it was to be re-tuned so that medigff)./B,5,s remains 1.20 when
simulation tested with Model 3, i.e. a spawningnbéss increase of 20% over the
2006-2025 period, as had been the objective wheRP-QBD8 was chosen.

12008 refers to the 2008/2009 season
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Simulation Testing of OMP-2010

As in 2008, 100 simulations of each operating maatejected ahead under TACs
calculated using the retuned OMP are calculatedh Eanulation has random noise
added to various components of the model (the talgcand the recruitment) and
input data (CPUE), as described below. The simardatnethod is identical to that
used in 2008, except that in the forward projediohthe simulations the split of the
global TAC between the three fishing areas is nesumed to be proportional to the
recent (2004-2008) average fishing mortalities achearea, in contrast to the fixed
proportions that were assumed in 2008.

Assumptionsrequired for future projectionsfor OMP testing

Summary of current 2010 assessments (OMs):
* Fitto CPUE and CAL data up to and including 2008
* The assessments include the observed catch for, #0@9the assessment
ends at the start of 2010, i.e. projections staseginning of 2010.

Thus:
« The OMP thus needs to sets its first OMP TAC fat®0
e The OMP uses the observed CPUE for 2004-2008, hed tnodel-
generated CPUE (with noise) for 2009+
e The OMP TAC for yeay uses CPUE information from 2003 to yeg],
and catches from 1973 to yegl().

When projecting the population forwards for the @iamion testing of various OMP
candidates, a number of assumptions need to be foatlee operating models to be
used. The framework adopted for these is as follows

1. Stock-Recruit residuals

P
a'By

B+(BP)

£,

e £, ~N(0,0%) (1)

For 2001+ R, =

where o;=0.4

The assessment provides values Ifgglqa for a>1, under the assumption thgtare

estimated for 1974-2000 (but constrained to average) and fixed at 0.08£/2)
for 2001+ so that recruitment (relative to the deiaistic prediction of the stock-
recruit relationship) remains at its average vdtwel 974-2000. To allow for random
variation in recruitment from 2001 to 2009 when jecting, the following
adjustments are made to the numbers at age tdrstgotojections:

N - N e fora=12.7 (2)

2010a 2010a

where thee, 10—, are generated from(0, o)

This does not introduce any substantial bias imimpmutations, as any catch prior to
2010 from the cohorts concerned is minimal.
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However, given indications of some temporal autoeation in the stock recruit
residuals an AR(1) process is assumed. The assdciatito-correlations, is

estimated by:
1999 1999

S2= Y &8 1 D & 3)
y=1974 y=1974
Then instead of generating tige from N (0, o%), we use
R A /N 1y ~N(0,0%7) (4)

This equation is first applied fg=2001 to provides),,, with an input of£5,, = €500
I.e. the value estimated in the assessment.

2. Proportional split of recruitment Ry by Area

For each Ared\, the proportional split of recruitmemlfy'A:

R = 1"R (5)
where
ca_ Ale™
/1)’ Z/‘Aesw (6)
A
and
Eny ~N(©0,07); o,=10

has been estimated frot873 to 2001

The random effectg, , are treated as estimable parameters (in additidhet three

A" parameters), but are constrained through theiaddif a penalty function in the
likelihood related to the assumption that theyrawemally distributed.

From theses, ,, the g/ for the standard deviation asgl the auto-correlation can be
calculated:

s; :[y; sAyﬂ Ay]/ y;f’” , (7)
o' = \/[ Y £ 1/(2001-1974+1) (8)

For 2002+,/l*y""S need to be generated where for each year:
/";A‘s
i/]*y,A,s

wheres s the simulation index.

so that proportions sum to 1 (9)

A;A‘s N

« ~ As
The /ly'A'S are generated from”e” , where:

As A As

EL=SE, F 1- 5/1 ’7 with ,7;«,5 from N(O,(a)").
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The values required to initiate the projectionsartained by updating equation (2) as
follows:

Nitioa = Nooiga€™ Do, for a= 1234 (i.e. A generated)  (10)
 Nyo10a€7 A% fora=5,6,7 (i.e.A as estimated in
assessment)
3 Selectivity

MARAM selectivity model (Model 3)

Model 3 estimatessy” "# for 1995 to 2008 (see Johnston and Butterworth (2008b)
Equation 1, reproduced below as Equation 11):

. 1
SyYI/f,A = (11)

_|n19(| _(lgglf‘A_'_Jm/f,A)/Am/f.A
l+e ’

The J values are assumed to change from year to year AR#A process.

Thus for 2009+:  J"'"*=9™" +n"'"™ (12)

Where ,7;1/1f.As - Sm/f Anym/f,A.s + m/f AZX (13)
with x7 from N(O,(a;""")*)

2007 2007
where the auto-correlation sj'"* = [ quﬂ/]y}/ > (14)
=1995 =1995

and whered™'* and g} are calculated as the mean and standard deviattitire
1995 to 2008 estimates.

Note that for Area 3 where there are two selegtifitnctions (see Johnston and
Butterworth, 2008b):

Sm/f3 (1 ﬂ)S]-;],(f'g"'/‘,USZ{n”B (15)
where
STHRE is the original selectivity function (as used fother
Areas) and simulated for the future by Equation 12,
somie =gl is a normal-shaped selectivity function which aéms
fixed over time, and
y7, remains constant in the future at the value edgdhin

the assessment.
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OLRAC selectivity model (Model 4)
See Johnston and Butterworth (2008b) Equations @&f®duced below as Equations
16-21:

1

m/ f,A
S - 1+ e_lnlg(l_lm/f,A)/Am/f,A (16)
g/ TA = Sm/f A m/f A (17)
vl
where
Xm/f,A
a;]l/f’A = Xym/f,A <50 (18)
XM A L =50)1=Xx™"A)(]. . —50
a;rjllf A — y ( iﬁm/f,: )( Kink ) 50< | < lkink (19)
g™ tA = 1 [ > (20)
vl X ™A kink
and where:

50 - | = 50) (L= x™ A
X;n/f,A:{zxylf,A+z|:Xryrmlf,A+( 5|0)(_;(3,- ):l
kink

=11 1=51

+ i|}/(|2—|1+1) (21)

1=link

The x]'"* are the key time dependent parameters — thesesiimated in the
assessment fdi973-2008.

The estimates of past values show strong autodatioe, though that in part arises
from the penalty on changes between years in ti@agson procedure (Johnston and
Butterworth, 2008b). Future values are generated lprocess similar to the AR1
process for the MARAM model in the previous section

Thus for 2009+:  Xx'"* =X""* + ' (22)
Where ,7;1/1f.As —_ Sm/f Anym/f,A.s + m/f AZX (23)
with x7 from N(O,(a""")")
2007 2007
where the auto-correlation s;'"*=| >4 .4, |/ >72 (24)
y=1973 y=1973
and wherex™'* and g""'* are calculated as the mean and standard deviatitre

1973 to 2008 estimates &f""*.

4. Future data generation
Future CPUE values need to be generated. Whichreweeel is fit, there is a model
estimate forCPUEyA for past years. Projected into the future, the ehqovides

expectedCPUAEj values for each year and Area. Future (2009+) CRblkes for
simulations are generated for each area A from:
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CPUE”* = CPUE/* exp(e) £ ~N(0,(c2.))) (25)
where thes4,,. values are as estimated in the corresponding siases.

Note: the effort saturation operating model assuthas the effort saturation effect
does not occur in the future. Figure Al in the Amtig shows the effort saturation
estimates off (the level above which effort saturation takescg)aalong with the
values of effort for each area for the 1976-20080ge and indicates that this level
was exceeded only very seldom in the past.

TAC rulefor OMP testing

OMP 2008 consists of an algorithm that calculatesTAC for the resource using
CPUE data collected from each of three areas (Nexag\1, 2 and 3).

Note that the TAC for seasgrt 1 is based upon the CPUE series that ends in season
y-1, i.e. the TAC recommendation for 2010 would lasdd on a CPUE series that
ended with the most recent CPUE value availabtbeatime a recommendation was
requested which would be for 2008.

1. TAC setting algorithm
The algorithm used to recommend the TAC for thetlb@oast Rock Lobster fishery
for seasory+1 is:

TAC,., =TAC,[L+a(s, - 9)Ih(r,) (26)
Where:
TACy is the TAC set (note NOT the catch taken) in segso

the value ofa is set at 3.0;

A

s, is the slope parameter from a regressiomaPUE;' againsty over the last five

seasons’ data (these will be for seasp#sto y-1 as data for seasgnwill not be
available at the time the recommendation is reqyifer each are4, and

3
s, = > whs) (27)
A=1
1
ol
wherew” = —5——— (28)
5,1
2 8)
A=1 Og

and gf is the standard error of the regression estirria@csubject to a lower bound
of 0.15; and
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J is a control parameter value which has now beenrmred to achieve the median
recovery target oB,>,. /B, of 0.20 specified, for Model 3.

Further:
h(r) =08 for r<08
=r for 08<r<10 (29)
=10 for r>10
ie..
1.2
1
0.8
< 0.6
0.4 -
0.2 -
0 : : : : : : : :
0O 02 04 06 08 1 12 14 16 18 2 22
r

wherer is the ratio of recent area-averaged CPUE to #hathe time the OMP
commenced:

CPUE, =§ 5 3 1.CPUE; (30

_ 1 1 3 R

CP = 3.2 CPUE’ (32)
PUE

[ = —— % (32)

' CPU E.

and

A, =008

A, =087

A, =005

The CPUE weighting factors) ,A, and A, relate to relative biomass in each area,

and were calculated as follows. Using the estimagddes ofq and B®*P for 2010
from operating Model 3 (Johnston and Butterwortth(g):
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q B (MT)
Area 1 0.00218412 565
Area 2 0.000571185 1598
Area 3 0.0023918 375
The relative biomass weights are thus: Area 1 #2885 = 0.22

Area 2 = 1598/2537 = 0.63
Area 3 = 375/2537 = 0.15

In terms of CPUE what is therefore required is:

022B'+ 063B* + 015B°

CPUE N O.63CPUE N O.lSCPUE

a, a, Q.
=100.7CPUE" +1103CPUE’ + 63CPUE’

=022

As the CPUE weights must sum to 1, it follows ttiet appropriate weighted average
for CPUE is given by:

008CPUE' + 087 CPUE’ + 005CPUE’

Inter-annual TAC constraint
A rule to restrict the inter-annual TAC variatianto more than 5% up or down from
season to season is applied, i.e.:

if TAC,, > 105TAC, TAC,, = 105TAC, (33)
if TAC,, < 095TAC, TAC,,, = 095TAC,

Summary statistics

Results reported are the median aficaBd 9%' percentiles of 100 simulations for the
following statistics. [Note that in order to pro@ustatistics that can be directly
comparable to those produced in 2008, some statigtivolve past TAC values
already set.]

Average Annual Catch
Cl,.= average annual catch (all areas combined) oee2@06-2012 period
cl = average annual catch (all areas combined) tee2®06-2015 period

C2%,= average annual catch (all areas combined) 0ec2@06-2025 period

Average annual catch variation

V7= average inter-annual catch variation (expressed gercentage) over the
2006-2012 period

V1= average inter-annual catch variation (expressed gercentage) over the
2006-2015 period
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V29= average inter-annual catch variation (expressed gercentage) over the
2006-2025 period

Spawning biomass trend values

B~ (15/06) = spawning biomass at the start of 2015p=a0ed to that at the start of
2006

B* (25/06) = spawning biomass at the start of 2025p=a0ed to that at the start of
2006

Results

Model 3 has been used to re-tune OMP-2008 (to tbheme-tuned OMP-2010) so that
the medianB® (25/06) over 100 simulations is 1.20 (the curreahagement target).
The control parameted required to achieve this target is equal to -0.029

Simulation results under the new re-tuned OMP Z01@ll five operating models are
presented in table 1. Medians aftidhd 9%' percentiles are presented.

Figure 1 shows the median expected TAC Bggltrajectories for all five operating
models. Figure 2 plots the medians shown in Figuoa a single plot.

Figure 3 compares the median expected TAC trajestdor Model 3 between the
previous OMP 2008 and the re-tuned OMP 2010.

Discussion

Table 1 shows that the TAC prognosis for the next years under Model 3 is more
optimistic than projected two years previously,hné turn-around in median terms
next year.

The probability interval forB® (2025/2006) under Model 3 is slightly wider tharotw
years ago. The extent of recovery is reasonablystobcross the OMs considered,
though it is on the low side for Model 4.

A concern arising from the plots in Figure 1 isttimedian catch and spawning
biomass trajectories start to decline in about 2fat8most cases. Furthermore the
lower Pls for the biomass projections all show deward trends. Future work towards
the 2012 OMP revision should seek to better avoath possibilities.
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Table 1: Summary performance statistics for OMP@2ft the five different operating models. Mediavith 5" and 9% percentiles are
reported. The final column reports results for OR®8 as evaluated using Model 3 in 2008.

Model 3 Model 4 Model 3 CDW Model 3 ES Modeh30.8 | 2008 Model 3 and
OMP-2008

C’ (2006-2012) t 359 [350; 359] 359 [359; 359] 359 [355; 359 35823363] 358 [347; 358] 346 [343; 363]
C* (2006-2015) t 365 [342; 370] 371 [355; 371] 369 [351; 371] 368(3377] 356 [333; 371] 340 [323; 369]
C*(2006-2025) t 394 [322; 344] 407 [353; 450] 406 [326; 462] 39393446] 373 [297; 433] 350 [296; 408]
V7 (2006-2012) % 4 [3; 4] 4[4; 4] 4[3; 4] 4 [3; 4] 4[3; 4] 4 [3]
V*(2006-2015) % 4[3; 4] 414; 4] 4 [4; 4] 4[3; 4] 4 [3; 4] 4[3]
V*(2006-2025) % 4[4, 9] 4[4, 9] 4[4, 4] 4[4, 4] 4[4, 5] 4 (%]
TAC(2008) t 365 365 365 365 365 363 [363; 363]
TAC(2009) t 345 345 345 345 345 345 [345; 357]
TAC(2010) t 328 328 328 328 328 328 [328; 356]
TAC(2011) t 344 [318; 344] 344 [344; 344] 344 [3344] 341 [322; 355] 343 [311; 344] 311 [311; 337]
TAC(2012) t 361 [328; 361] 361 [361; 361] 361 [3841] 357 [323; 372] 357 [314; 361] 296 [296; 330]
B® (2015/2006) 1.25[1.06; 1.62] | 1.21[0.96;1.64] 1.16[0.96;9.4 1.20[1.01;1.53]| 1.16[0.99;1.48] 1.24[0.9658]
B~ (2025/2006) 1.20[0.81; 1.77] | 0.96[0.58; 1.64] | 1.06[0.62; 1.84] | 1.18[0.85; 1.70] | 1.16[0.78; 1.65] | 1.20[0.87; 1.70]
B* (2006K) 0.28 0.23 0.35 0.30 0.29 0.34
B® (2010K) 0.35[0.29; 0.45] | 0.28[0.22:0.38] 0.41[0.34;2).5 0.36[0.30; 0.46]| 0.34[0.29;0.43] 0.42 [0.8357]
B® (2025K) 0.33[0.22;0.49] | 0.22[0.14;0.38] 0.37[0.22;4]).6 0.35[0.26;0.51]| 0.34[0.23;0.48] 0.41 [0.D%8]
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Figure 1: Median annual TAC arBd, trajectories with the'and 9%' percentiles for
the retuned OMP-2010 for all five operating models.
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Figure 2: Comparison of median TABsy/K andBsp(y)/Bsp(2006) trajectories
between the five operating models for the retunbtPe2010
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Figure 3a: Comparison of the Model 3 TAC mediarjettry with 3" and 9%'
percentiles predicted under OMP-2008 (grey dasime$) and the re-tuned OMP-
2010 (black solid lines).
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Figure 3b: Comparison of the Model 3 spawning bissnalative td (BsyK) median
trajectory with 8" and 9%' percentiles predicted under OMP-2008 (grey dasihed)
and the re-tuned OMP-2010 (black solid lines).
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Appendix: Effort valuesfor each area along with the estimated E values of the
effort saturation operating model.

Figure Al: Effort (catch/cpue) values shown alorithwhe estimated values from
the effort saturation operating model (shown asstiiel line).
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