RLWS/DECO5/MAN/8/1/2/1

Updated performance statistics for the existing OMP and modified
tunings thereof for the west coast rock lobster resource

S.J.Johnston and D.S.Butterworth

MARAM
Department of Mathematics and Applied Mathematics
University of Cape Town
Rondebosch, 7701

Summary
Performance statistics for the current OMP, as tatbjm 2003, are recomputed using
an operating model that incorporates a reassessnuding data that have become
available since that time. The OMP is retuned tee ghe same median biomass
increase target over 2003 to 2013 as was the cagbd 2003 analyses. The same
OMP approach is applied to data and assessmerdager-area Area 8.

I ntroduction

This document reports performance statistics ferdhrrent west coast rock lobster
OMP using the newly updated assessment model.t€kst is to see how the current
OMP is expected to perform based upon this update.

The current OMP is then re-tuned for the updatesh-aggregated model to give
similar biomassE75) recoveryB(13/03)) performance as the 2003 OMP predicted.

Note that here we use the actual TAC values fos@ea2003, 2004 and 2005, with
projections beginning in 2006 (recall that 2003ek the 2003/04 season).

We report results of the current OMP for the wesdst area-aggregated scenario, as
well as results where we apply the current OMPames of the super-areas for the
area-disaggregated approach.

The TAC values reported in this document are whatalled “global” TACs — that is
they include commercial TACs and recreational takes

The 2005 updated assessment includes data thabhawme available since the 2003
assessment. The table below provides a brief suynofathe data available for the
2003 and 2005 assessments.

Data series 2003 assessment 2005 assessment
Catch 2002 2005

CPUE (commercial trap, 2001 2004

hoop and FIMS)

Commercial catch-at-length 1998 2004

FIMS catch-at-length 2001 2004
Somatic growth 2001 2004
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M ethods

At a MCM Rock Lobster Working Group meeting in 20@3was decided that a

sensible way to take account of various uncergsntregarding the resource
(particularly those concerning future somatic gfowdte and future recruitment) was
for performance statistics to be produced usingnéegrated-weighting procedure.

The following weights were assigned to various sssent and projection model
assumption options to provide a reference set spgnvhat appeared to be the major
uncertainties. Note that the “future somatic grdwtlow refers to 2005+ (i.e. the

model uses the observed values up to and incluiz(iog).

Assessment model RC1 0.80
(historicrecruitment) | RC2 0.20
Future somatic L (89-01 ave) 0.50
growth 110 (incr to 68-01 ave over 10 years) | 0.35
|3 (incr to 68-01 ave over 3 years) 0.15
Future recruitment L (lowest over 75-95) 0.10
M (ave over 75-90) 0.60
H (highest over 75-95) 0.30

Implementation

These options in combination give a total of 18nsct®ms. Each of the OMP
candidates considered are run (stochastically)etrh of these scenarios, and the
results combined according to the weighting schabwe, except that RC1 and RC2
results are presented separately, rather than fgrrmambined, because predicted
abundance estimates have different implicationshfese two scenarios as they reflect
very different current resource status relativpristine.

To recap:

The following nine scenarios are thus identifiedRC1 and RC2:
Scenario 1: ow somatic growtht ow recruitment
Scenario 2L ow somatic growthMed recruitment
Scenario 3Low somatic growthHigh recruitment
Scenario 4:10 somatic growthi. ow recruitment
Scenario 5110 somatic growthM ed recruitment
Scenario 6110 somatic growthHigh recruitment
Scenario 1:3 somatic growtht ow recruitment
Scenario 813 somatic growthMed recruitment
Scenario 913 somatic growthHigh recruitment

Fifty stochastic simulations are run for each OMindidate for all nine scenarios
(separately for RC1 and RC2). For each outputssi@atinere are thus 50 x 9 values.
These 450 values are then ordered from smalldatgest. Each of these values has a
weight associated with it (as defined in the tadeve by the product of the weights
for the two options that define the scenario). Thenulative weights going down an
ordered column of results are examined, and theegatorresponding to 5, 25.5 and
46 of the cumulative weight column are reportedefiecting the median and the 80%
probability interval of the distribution concerned.
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Although results are presented using this integnally weights method, results are
also presented for the individual scenarios, so tthe reader can get a feel for how
the performance statistics for each scenario orowa compare with the overall
weighted statistics.

OMP variants considered
The 2003 OMP is described more fully in RLWS/DEQWAN/8/1/1. The TAC
setting formula is as follows:

~ 025 075
o) By [(CPUE, 4y 0yu ) (FIMS, o,
TAC, =WTAC ., + L-w)a(L+ A(B" - B™))= ( —— 1} ( —— 1J
FlMS 92,9394,95

1992 CPUE 9394,95

where thew value is fixed at 0.50 for all years (in the 200BIP development stage,
options were presented where tlevalue could vary over time). Recall th&"

refers to somatic growth anéy to a simple production model fit to past abundance

CPUE and somatic growth indices. For all OMPs abersid here, the following
apply:

10% maximum inter-annual TAC increase and decreasstraints, and

p=2.

Note that the reason for introducing théctor and the term in the formula involving
CPUE and FIMS was to attempt to render the OMP=mesponsive (in TAC terms)
to circumstances of either high or low future rétongnt, which become manifest in
the monitoring data only towards the end of thgqmtion period.

The tuning parameter which is altered to give défg levels of biomass recovery is
the a value. The current area-aggregated OMP gsets= 920. For the 2003
assessment model this gave, for RC1, a me{aB/03) = 1.15, i.e. a 15% biomass
increase over the 2003-2013 period. When this O84&sed in conjunction with the
updated 2005 area-aggregated RC1 model, this mea403) value turns out to be
1.36 (see Table l1la). The authors have thus “redtutiee area-aggregated OMP in
conjunction with the 2005 assessment model so ttl@atmedianB(13/03) is once
again 1.15.

Area 8

Area-disaggregated OMPs have yet to be explore@. dithors have, for initial
illustrative purposes, taken the existing 2003 @ggregated OMP and applied it to
Area 8. For projections, the same assumptions athmumnature of future somatic
growth and recruitment, and the same level of detaability as for the area-
aggregated reference case, have been assumed gduatlire in-depth discussion.
The resulting median B(13/03) was 0.94 (see TaajeRthough the Working Group
have yet to discuss management objective for iddali areas, the authors have “re-
tuned” the OMP for Area 8 so that the median B(3B{@ould be approximately 1.00,
i.e. the authors assume a management target far Aoould be so keep the biomass
above 75mm constant.



RLWS/DECO5/MAN/8/1/2/1

OMPs run with “real” data

As in the 2003 OMP development, the OMPs considéie@ are tested with the
latest available somatic growth, FIMS and CPUE .dahas the OMP now uses real
data up to 2004, whereas tests in 2003 used mewelrgted data over the 2002+
period. Naturally model generated data remains usedhe 2005+ period. The
observed FIMS and CPUE data were re-scaled sotlieataverage values were
consistent with the average values of the modeégged data for the same historic
periods to avoid any unrealistic “jump” at the tithe actual data ends and the model
generated data begins.

Summary statistics

Tables 1 and 2 report a number of summary staigtreedian and 80% probability
intervals). Some of these summary statistics haen lretained from the previous
OMP development procesB((3/03), Cad03..12), AAV(03..12)) in order to make
some comparisons with the current OMP. A rangeupfiated” summary statistic are
also reported. Thus overall:

B(13/03) the biomass above 75mm at the start of 268la8ve to that at the start
of 2003

B(16/06) the biomass above 75mm at the start of 28la6ive to that at the start
of 2006, i.e. how does the biomass change aftéd gedr projection
period

B(26/06) the biomass above 75mm at the start of 26f2@ive to that at the start
of 2006, i.e. how does the biomass change aftéd gear projection
period.

Cad03..12) the average catch for the 2003-2012 péassumes the OMP operates
only from 2006, and the 2003-2005 catches are tt@current OMP)

Cad06..15) the average catch for the 2006-2015 péfioe year period)

Cavd06..25) the average catch for the 2006-2025 pg@6d/ear period)

Cad06..10) the average catch for the 2006-2010 péfioe year period)

AAV(03..12) the average inter-annual catch varrafior the 2003-2012 period
AAV(06..15) the average inter-annual catch varrafior the 2006-2015 period
AAV(06..25) the average inter-annual catch varrafior the 2006-2025 period
AAV(06..10) the average inter-annual catch varrafior the 2006-2010 period

FE(15/06) fishing effort in 2-15 relative to that2006

E trap(16/06) ratio of the biomass above 350g inb2@lative to that ratio in
2006 for lobster caught by traps
E hoop(16/06) ratio of the biomass above 3509 irb2@lative to that ratio in

2006 for lobster caught by hoops

TAC(t) the TAC for seasont (note that this is the combined
commercial TAC and recreational amount)
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Results and Discussion

Table 1 compares the OMP 2003 predicted TACs f@32@004 and 2005, with the
actual TACs which were calculated when the OMP agdied to observed data each
year. The 2003 actual TAC (3206 MT) was identical'gredictions”, as the actual
data input were all already taken into accountrasa and fixed in the simulations.
The actual 2004 TAC (3527 MT) is equivalent to btite predicted median and the
upper 80% probability bound for that year. Finatlye actual TAC for 2005 (3174
MT) was below the predicted median, but above twveel 80% probability bound.
These values are illustrated in Figure 1.

Tables 2a and b report the RC1 and RC2 integrafedldights output statistics for
various area-aggregated OMPs with the medians &% Probability intervals
provided. Here, the first column reports the cur2®03 OMP with some predicted
statistics as estimated using the 2003 assessnoatelnThis OMP was tuned so that
the mediarB(13/03) was 1.15. The middle column reports redoitghis same 2003
OMP, but in conjunction with the updated 2005 assesmt model. Here we see the
medianB(13/03) value is estimated to be rather higher36.1The final column is a
re-tuning of the OMP in conjunction with the 2008s@ssment model, so that the
medianB(13/03) value is once again 1.15. Table 2b repbesRC2 output statistics
for the same three OMP scenarios.

Table 4a reports the results (medians) for ea¢heofine individual scenarios for the
same re-tuned area-aggregated OMP.

The 2003 OMP was for the area-aggregated resourlge-ono OMPs have been
developed yet for individual areas. Table 3 shosgsilts of what happens if one takes
the newly re-tuned area-aggregated OMP and applie#rea 8. The first column of
Table 3 reports these results. The medéiB/03) is 0.94. Although the MCM Rock
Lobster Working Group has yet to discuss managemigjectives for the individual
areas, the authors have re-tuned the OMP here vie @i medianB(13/03) of
approximated 1.0 (reported in the second columitalfle 3). Table 4b reports the
results (medians) for each of the nine individusrarios for this Area 8 re-tuned
OMP. Table 4b shows a very large range in med¢8/03) values across the 9
future scenarios. These range from 0.03 (Scenarie Iow growth and low
recruitment), to 3.74 (Scenario 6 = high growth argh recruitment).

Figure 2 plots the performance statistics for td@320MP, the 2003 OMP applied to
the 2005 assessment model, and then a retuned GMih gives the same median
recovery as did the 2003 OMP when applied to ti@b2fsessment model. The two
“new” sets of results do not differ greatly in texrof variability of the extent of
resource recovery, so that one hesitates to advaeraadoption of any retuning when
the further data now available are unlikely to haigmificantly changed the previous
assessment of the resource abundance and produetivithese are a little better, put
the “bonus” into the “bank” (resource), rather thaorease likely catches perhaps?
However, in this case, the appreciably better ayeemtch performance likely under
the retuning does argue for implementing that rietyngiven no obvious indication
of high additional risk to the resource.
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Figure 3 plots the performance statistics of the @MPs applied to Area 8, as well
as the re-tuned area-disaggregated OMP for congpariBhe average catches for
Area 8 are less than for the resource as a whsleyoalld be expected. However, a
concern is that for Area 8 the resource could Ipeedrfurther below its initial level
(see lower probability intervals in Figure 3) tharthe area-aggregated case.

Table 1: Comparisons of OMP 2003 predicted TACs2@03, 2004, and 2005 (for
RC1 and RC2), and the actual TAC values producetheyOMP when actual data
became available each year. The predicted valuesthes median and the 80%
probability intervals. TAC(2003) was known at thage of OMP selection as the
input data to compute it were available at thaetim

OMP predicted OMP predicted (RC2) | Actual TAC
(RC1)
TAC(2003) 3206 3206 3206
TAC(2004) 3527 [3243, 3527] 3527 [3225, 3527] 3527
TAC(2005) 3850 [3052,3879] 3781 [3028, 3880] 3174




RLWS/DECO5/MAN/8/1/2/1

Figure 1: Comparisons of OMP 2003 predicted TAGs2f@03, 2004, and 2005 (for
RC1 and RC2), and the actual TAC values producetheyOMP (shown as open
circles) when actual data became available each yéd® line joins the median
projections for the OMP with the error bars refiiegtthe 80% probability intervals.
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Table 2a: Integrated-by-weights performance stegisbr the area —aggregated modelR@1. Medians and 80% probability intervals are

shown.

Current OMP; 2003 Current OMP; Current OMPre

assessment 2005 assessment tuned using the
updated 2005
assessment
RC1 RC1 RC1

B(13/03) 1.15[0.67, 2.50] 1.36 [0.65, 2.69] 1.15[0.65,2.6
B(16/06) 1.82[0.76, 3.57] 1.78 [1.04, 3.37]
B(26/06) 2.50 [1.02, 5.37] 2.06 [0.69, 6.54]

Cave(03..12)

3754 [2651, 5100]

2634 [2634, 3351]

3511 [2636,4428

Cave(06..15)

1873 [1873, 3210]

3251 [1901, 4247]

Cave(06..25)

1445 [1263, 5525]

2860 [1583, 3889]

Cave(06..10)

2355 [2355, 2650]

2978 [2355 ,3511]

AAV(03..12) 9.36 [7.89,10.0] 10.46 [9.64, 10.46] 10.45 [9.60,45]
AAV(06..15) 10.0 [0.02, 10.0] 10.0 [9.07, 10.0]
AAV(06..25) 10.0 [8.97, 10.0] 10.0 [9.29, 10.0]
AAV(06..10) 10.0 [9.18, 10.0] 10.0 [8.88, 10.0]
FE(15/06) 0.40 [0.23, 0.80] 0.83 [0.36, 2.14]
Etrap(16/06) 1.33[1.03, 1.75] 1.22[0.91, 1.69]
Ehoop(16/06) 1.43 [1.00, 2.37] 1.28 [0.81, 2.23]
TAC(2006) 2876 [2876, 2876] 2876 [2876, 2876]
TAC(2007) 2588 [2588, 2588] 2588 [2588, 3163]
TAC(2008) 2329 [2329, 2373] 2847 [2329, 3480]
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Table 2b: Integrated-by-weights performance staigor the area-aggregated modelR&£2. Medians and 80% probability intervals are

shown.
Current OMP; Current OMP; Current OMP
2003 assessment | 2005 assessment | &tuned using
the updated
2005 assessment
RC2 RC2 RC2
B(13/03) 0.97 [0.59, 1.94] 1.08 [0.64, 1.61] 0.98 [0.63,21.5
B(16/06) 1.46 [0.69, 2.25] 1.22[0.66, 2.06]
B(26/06) 1.66 [0.66, 3.61] 1.32[0.53, 3.51]

Cave(03..12)

3662 [2599, 5110]

2633 [2633, 2861]

3511 [2648,432¢

Cave(06..15)

1873 [1873, 2369]

3210 [1943, 4247

Cave(06..25)

1326 [1263, 2802]

2716 [1619, 3888

Cave(06..10)

2355 [2355, 2399]

2978 [2455, 3511

AAV(03..12) 9.29 [7.96,10.0] 10.46 [9.68, 10.0] 10.45 [9.64,010
AAV(06..15) 10.0 [8.92, 10.0] 10.0 [9.06, 10.0]
AAV(06..25) 9.77 [8.71, 10.0] 10.0 [9.53, 10.0]
AAV(06..10) 10.0 [10.0, 10.0] 10.0 [9.47, 10.0]
FE(15/06) 0.34 [0.21, 0.65] 0.90 [0.39, 2.38]
Etrap(16/06) 1.27 [1.02, 1.73] 1.17 [0.90, 1.61]
Ehoop(16/06) 1.43[1.01, 1.73] 1.29 [0.83, 2.22]
TAC(2006) 2876 [1876, 1876] 2876 [2876, 2876
TAC(2007) 2588 [2588, 2588] 2588 [2588, 3163
Tac(2008) 2329 [2329, 2329] 2847 [2329, 3480
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Table 3: Integrated-by-weights performance stasdir super-area A8 f&RC1. Medians and 80% probability intervals are shoWre second
column reflects results for tuning for median BA3/of about 1.0, i.e. “stability”.

Area-aggregated | Current OMPre-
2005 retuned OM P tuned for A8
applied to Area 8 stability
RC1 RC1
B(13/03) 0.94 [0.27, 2.27] 1.02[0.39, 2.29]
B(16/06) 1.47[0.31, 3.94] 1.65 [0.48, 4.08]
B(26/06) 2.31[0.25, 8.74] 2.84[0.61, 8.83]

Cave(03..12)

1869 [1643, 2322]

1668 [1643, 2014]

Cave(06..15)

1421 [1162, 1634]

1219 [1163, 1721]

Cave(06..25)

958 [784, 2158]

903 [784, 1698]

Cave(06..10)

1787 [1462, 2137]

1469 [1462, 1851]

AAV(03..12) 10.80 [9.94, 10] 10.93 [10.03, 10.98]
AAV(06..15) 9.80 [8.92, 10] 10 [9.01, 10]
AAV(06..25) 9.80 [9.17,10] 9.95 [9.18, 10]
AAV(06..10) 10 [8.19, 10] 10 [8.37, 10]
FE(15/06) 0.52 [0.14, 2.06] 0.42[0.13, 1.17]
Etrap(16/06) 1.04 [0.51, 1.64] 1.10[0.71, 1.67]
Ehoop(16/06) 1.10 [0.34, 2.31] 1.17 [0.57, 2.16]
TAC(2006) 2182 [1785, 2182] 1785 [1785, 2182]
TAC(2007) 1964 [1607, 2351] 1607 [1607, 1964]
TAC(2008) 1767 [1446, 2160] 1446 [1446, 1767]

10
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Table 4a: Area-aggregated results (medians) fdr efthe nine individual scenarios,
for the re-tuned OMP.

RC1
Scenario| Growth/RecruitmentB(16/06) | Cavd06..15)| Cad06..10)| TAC(2006)
1 Low/Low 0.49 1873 2355 2875
2 Low/Med 1.04 2121 2355 2875
3 Low/High 1.48 2331 2439 2875
4 110/Low 0.95 3592 3021 2875
5 110/Med 1.87 3802 3335 2875
6 110/High 2.73 3802 3511 2875
7 I3/Low 0.81 3795 3290 2875
8 13/Med 1.73 4213 3511 2875
9 I3/High 2.52 4233 3511 2875
RC2
1 Low/Low 0.58 1890 2355 2875
2 Low/Med 0.77 2158 2366 2875
3 Low/High 0.93 2336 2439 2875
4 110/Low 1.18 3653 3065 2875
5 110/Med 1.56 3802 3276 2875
6 110/High 1.92 3802 3494 2875
7 13/Low 1.12 3802 3342 2875
8 I13/Med 1.47 4183 3511 2875
9 I3/High 1.80 4247 3511 2875

Table 4b:Area 8 results (medians) for each of the nine individsednarios, for the
OMP re-tuned to the updated Area 8 assessment gRIgXesults are shown).

RC1
Scenario| Growth/RecruitmentB(16/06) | Cavd06..15)| Cavd06..10)| TAC(2006)
1 Low/Low 0.03 1421 1786 2182
2 Low/Med 0.66 1641 1805 2182
3 Low/High 1.14 1821 1885 2182
4 110/Low 0.84 1223 1538 1878
5 110/Med 2.52 1262 1587 1937
6 110/High 3.74 1290 1662 1980
7 I13/Low 0.80 1282 1612 1969
8 I13/Med 2.38 1324 1665 2033
9 I3/High 3.57 1354 1703 2079

11
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Figure 2: A plot comparing three performance stiasdbetween the current OMP for the area-aggregz®83 assessment, the current OMP for
the 2005 assessment and the retuned 2005 OMP. Meatia 80% probability intervals are shown.
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Figure 3: A plot comparing three performance siasdbetween the current OMP retuned for the agegeayated scenario applied to Area 8, the
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current OMP retuned for Area 8 stability, and therent OMP retuned for the area-aggregated sce(arapplied to area-aggregated
scenario). Medians and 80% probability intervaés sirown.
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