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WEST COAST ROCK LOBSTER

1. The resource is managed using an OMP (Operational &#hagement
Procedure)

The choice of OMP involved an appropriate selectibtine trade-offs between the
conflicting objectives of greater catches, less TVa@ability and lower risks.

2. Measures used to assess risk

The measures used of pertinence to risk were:

)] B75 (the exploitable biomass of lobsters above 75camapace
length) — reported as a ratio of 2013:2003, i.e.flojected value
of B(13/03)

i) fishing effort (FE) — reported as a ratio of 201103 (FE(12/03)),
and

iii) fishing efficiency for both traps and hoopnet&ap and Enoop),
which is the ratio of the biomass >350g in 201atreé to that
ratio in 2003, e.gEtap(12/03).

The statisticB(13/03) was seen to evaluate biological risk. Thdustry were
interested in assessing economic risk, and hercagé of the FE anBap andEnoop
statistics. The FE statistic was used as an ingli¢at future employment levels. In an
economy were unemployment is a problem, optiongeptiog a decrease in FE and
hence employment were considered undesirable fremcil/industrial perspective.
Further, to limit instability to the industry asresult of large TAC changes, these
were limited to maxima of 10% from one year to riest.

3. Key Uncertainties

A number of uncertainties existed with respecesource dynamics. Two reference
case models were developed to express these a#ténterpretations of resource
dynamics — called RC1 and RC2 and were given #éivelprobability weighting of
0.8:0.2. These two models differed mainly in thénestes of the current status of the
resource, and hence the need for, and extentmfildeng required.

Other key uncertainties related to the future sangabwth rate and the future
recruitment trends. For each of these two key uarngies, three possible options for
each were identified and assigned a relative fdigitgiweight. These are reported in
Table 1 below. Note that what is reported reflesgectations — the OMP trials
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allowed for variability about these expectationsg(atified on the basis of past levels
of variability), as well as observation error irtimdices of abundance and somatic
growth input to compute TAC recommendations.

This resulted in 2x3x3=18 scenarios. Projectionsevearried out integrating over
these 18 scenarios, by giving each scenario a wprgportional to the product of the
weights accorded each constituent factor.

4. Examples of risk-related output statistics

Table 2 reports the final table of the integratgeleights output statistics for the
final six OMP variants that were considered. Th&ARB” OMP was the final
selection. Note that the RC1 and RC2 results wezataally kept separate because
some of the performance statistics lost meaningwtheir distributions were
combined across this factor, and in fact the sifientorking group considered only
the RC1 results in the final deliberations.

5. Robustness tests

The three factors mentioned above (assessmente fsmatic growth, and future
recruitment), though regarded as the most impogantell as the ones to which
outputs were most sensitive, were not the only enégect to uncertainty. Trials were
also conducted to investigate robustness of pedoo® to aspects such as alternate
levels of natural survivorship and of discard miitstaand future “walkouts” (where
low oxygen water causes lobsters trapped inshdoedach and die). Owing to time
constraints, robustness trials were run deternnéai$y (i.e. no stochastic variability

in future projections) for the “central” scenarfatgre somatic growth remains low,
future recruitment is average of the 75-90 period).

In interpreting the results of the robustness tiest®ntext of meeting acceptable

overall risk criteria, the results were treatettittk” tests only, i.e. checks extended
only so far as to confirm that anticipated perfonc&under such scenarios did not
differ substantially from that for the “central’estario of which they were variants.

A. Category A type robustness tests (these test require the model to be re-fitted to the
data)

1. alternative choice for the period over whichiingy selectivity changes (F1)
2. alternative values for male survival rate (NS$2)

3. female survival rate is constrained to be lbas br equal to males (MCM1)
4. alternative levels of discard mortality (D2, D3)

5. alternative levels of historic somatic growtl&(S SG2, SG3, SG4, NEWG2,
NEWG3)

6. tests which simulate “walkouts” (and hence deathobsters (W1, W2)

7. CPUE for 1999-2001 are negatively biased (B4)
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B. Category B type robustness tests

These tests examine the robustness to assumptgdaisng to the future of the
resource. During the OMP testing, the OMP is netdiae” of these changes.

1. environmental “catastrophes” occur (E1, E3)

2. future levels of poaching are reduced (P1)

3. future trap:hoopnet ratio changes (TH1)

4. bias in future CPUE and somatic growth indid&k, B2, B3)
5. missing input indices to the OMP (M1, M2)

Table 3 reports the results of these robustness vasich were run for the VARS
OMP variant, in conjunction with RC1 and the scemavhich assumes that future
somatic growth remains low, and future recruitmisnaverage of the 75-90 period
(the “central” scenario).

HAKE — SPECIES AND COAST-COMBINED OMP

1. The resource is managed using an OMP

The choice of OMP (adopted in late 2006) involvadappropriate selection of the
trade-offs between the objectives of increase catteh(specifically that for offshore
trawlers) in the short-medium term, getting M. plmeus back to MSY| over 20 years
and securing greater TAC stability over time.

2. Measures used to assess risk

The measures used of pertinence to risk were:
i) AAV — the expected Average Annual Variation in TAQhirone year to the
next, expressed as a proportion of the averageahoatch;
i) CPUE,,;/CPUE,,; - the expected change in species-combined offshore
trawl CPUE in 10-years time; and
i) B®./K® and B, /B - for each species, the expected spawning
biomass at the end of the projection period, nedattd pristine and to current
level.
The BY,,/K® and BY,./BY . statistics were seen to evaluate biological riske T
industry were interested in assessing economic askl hence the use of tAé&\V
(which gives an indication of the extent of indigdtr stability)
andCPUE,,,/CPUE,,,;. In addition, the OMP placed constraints on theimam

extent of the inter-annual TAC change.
3. Key Uncertainties
Three key aspects of the assessment account fdr ghdse uncertainty regarding

resource status and productivity (recall the resmaonsists of two species: shallow-
water hakeMerluccius capensis, and deep-water hak®]. paradoxus). A Reference
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Set (RS) consisting of 24 equally-weighted scemsawas constructed for OMP trial
purposes by incorporating variations around thiessetaspects:
a. two (age-dependent) upper bounds for natural muytal
b. three assumptions about the species split in thel®¥8 catches (surveys
provide information on species composition theesgfand
c. four upper bounds for the steepness parametereafntb stock-recruitment
functions.

4. Examples of risk-related output statistics

Table 4 and Fig. 1 reports key comparative resaitthe RS for four candidate
OMPs, each tuned to three different median recolexsi for M. paradoxus (15%,
20% and 25%) of K after 20 years. OMP120% was #meliclate finally selected.

5. Robustness tests

To take account of further uncertainty than thatuded in the RS, trials were also
conducted to investigate robustness of performémespects such as different
assumptions about discards, catch series, andgimalanformation as well as
changes in factors such as availability of reseatrkieys and fishing selectivity in
the future. In the initial phase of OMP evaluatiolose to 30 robustness trials were
suggested by the MCM Demersal Working Group; howeawnehe final stage six tests
were selected as being either ones of immediatedsit related to OMP selection, or
which had indicated appreciable sensitivity in ieatiests. These were:

1) “SR1”: The assumed variane® of residuals about the Rvs Srelationship was
fixed to 0.25 throughout (i.e. the estimates ofugment strength for more recent
cohorts were not shrunk further towards the st@dktritment function expectation) in
the assessment scenarios considered for the RS.

2) “Decr in K”: In the RS, poorer estimated recruitmentf¥orcapensis throughout
most of the 1990s and the early 2000s suggestedsiyte systematic deviation
below the stock-recruitment model. To better réfthts pooreiM. capensis
recruitment (and continue this into the futureg tarrying capacity favl. capensis
was reduced by 20% from 1992 onwards.

3) “Alb —disc®: Discarding is considered to occur for the offshand inshore
trawlers only. Discarding for both fleets is modéllas an increase in commercial
selectivity of 0.2 for ages 1 and 2 for catchebath M. capensis andM. paradoxus.
Thus the amount of catch discarded is not an irfquitcomputed within the
assessment from the fishing mortality estimatedHeroffshore and inshore trawlers
to take their recorded landings. The loss of freimf longlines is also included by
doubling the fishing mortality from this fleet. Bhiscarding is assumed to occur
from the beginning of the fishery to the presertibuot carried through to the
projections.

4) “A7b —Ricker forced’: Instead of the Beverton-Holt stock-recruit redatship
used in the RS, the stock-recruit relationshighia tobustness test is of the Ricker
form: R=a Bspe_ﬁB* . Furthermore, the stock-recruit curve for eacltcEgseis

constrained so that maximum recruitment occurs wherspawning biomass is at
45% of pristine level.
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5) “B7 — fut or=0.4": In conjunction with increased variability forelstock-
recruitment fluctuations in the past, future vaitigpis also increased (tor=0.4,
compared to 0.25 for the RS).

6) “B8 — decrK in future”: The carrying capacit¥ for both species is assumed to
decrease linearly by 30%, starting in 2005, toehe reduced level in 2009.

Because of time constraints, only four of the 24eRmnce Set scenarios were refitted
for those tests which involved changes to assumsgfior the data. However for B8
for which only future projections are affected, thk# 24 scenarios were run.

Table 5 compares performance statistics acrossvén®us robustness tests for
OMPLo% , the OMP finally selected, with a correspondimgpipical presentation in
Fig. 2.

Results for these robustness tests were consiadeigdnsofar as to check that they
showed insubstantial deterioration in performanoengared to the corresponding
Reference Set.

PELAGICS — ANCHOVY AND SARDINE

1. The resource is managed using an OMP

The choice of OMP involved an appropriate selectibtrade-offs between the
conflicting objectives of greater catches, less TVa@ability and lower risks. Given
the joint nature of this OMP a further trade-offestion between the average directed
sardine TAC and the average anchovy TAC (with dasedt juvenile sardine bycatch)
was necessary. The current OMP is known as OMPefiécting its adoption in

2004, when it replaced OMP-02.

2. Measures used to assess risk

The measures of pertinence to risk used in sep@MP-04 were:
i) riskg - the probability that adult sardine biomass fdlldow the average adult

sardine biomass between November 1991 and Noveft$t at least once during
the 20-year projection period.

i) risk, - the probability that adult anchovy biomass fékdow 10% of the average

adult anchovy biomass between November 1984 ancember 1999 at least once
during the 20-year projection period.

The evaluation of earlier OMPs had been based skhmeasures relating the adult
sardine and anchovy biomass to a percentage ofimgrcapacityK. In OMP-02 the
risk for anchovy was limited to a 30% probabilitiy dropping below 0.1& at least
once during the 20-year projection period, while tisk for sardine was limited to a
10% probability of dropping below (K2at least once during the 20-year projection
period. The specified levels of risk differed beem the resources as anchovy is a
shorter-lived species and subject to higher lewélsecruitment variability and is
therefore more likely to be more resilient to dépleto a particular level. In addition
the survey results for anchovy were consideredetaniore reliable than those for
sardine because of lesser target identificatioblpros.
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The value ofK is highly dependent on what stock recruitment ti@hship was

assumed. In addition, the estimated residual negisaround the stock recruitment
relationship affects perceptions of perceived ritle higher the estimated variance,
the more likely that the resource is resilient ltactuations to low levels and so the
greater the probability that dropping below a sfedifraction of the threshold that
can be tolerated. These variances change as mssgssare updated. In revising
OMP-02 it became clear because of the foregoing ahmore robust approach to
specifying thresholds was required - hence the ghdoriskg andrisk, as defined

above for OMP-04. Note that the choice of thequkf 1991-1994 used to define
riskg was chosen to reflect a level at which the regpweédrsardine abundance from
preceding low levels appeared well establishednewethe presence of limited
fishing. The thresholds for acceptable risk reredithe same for OMP-04 as for
OMP-02 (i.e.riskg < 0.1 andrisk, < 0.3).

Further to limit instability to the industry as witock lobster, the OMP places limits
on the extent to which TACs could change from osa&ryo the next.

3. Key uncertainties

Key uncertainties relating to the future dynami€sardine and anchovy were future
recruitment trends and a potential change in thmdirsa growth rate. However, in

contrast to the reference set used for west caa$t Iobster and hake, the current
pelagic OMP (OMP-04) was tuned using one base Bayesian assessment model
for each of sardine and anchovy. Risk and othefopmance statistics under

alternative robustness tests were also consideesdy. below).

4. Examples of risk-related output statistics

Table 6 reports the final table of output statsficr OMP-04. Variants of this OMP

were considered earlier in the OMP developmentge®cusing the statistics in Table
6 to distinguish between options. The OMP equatimntain control parameters that
are tuned during the OMP testing process suchthetOMP satisfies the two risk

criteria defined above (i.@iskg < 0.1 andrisk, < 0.3).

5. Robustness tests

A number of robustness tests for sardine and arychvave considered to account for
uncertainty in natural mortality, the assumed st@auitment relationship, the
calculation of the proportion of anchovy 1-yearsolth the November spawner
biomass survey, bias in the anchovy egg surveysratite sardine spawner biomass
surveys, the growth rate of sardine since the tfithhe century (for which no ageing
information was available) and alternative optiasfsfixing or estimating some
additional variance model parameters.

Summary statistics for OMP-04 were considered forodustness tests using results
from the posterior mode only (i.e. deterministibustness test model runs in the
interests of meeting deadlines). The OMP was thsted under the robustness tests
for which the risk was found to be greater whem@sinly the deterministic model.
Although the risk to the resource was greater lierdeterministic alternative sardine
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stock-recruitment relationships, Bayesian analyaese not performed for these
robustness tests due to the poor fit to the datheaposterior mode. The robustness
tests for which OMP-04 was tested using Bayesiault®were:

i) Ao — base case anchovy assessment
i) Awm1 — adult and juvenile natural mortality of 0.6 yégbase case 0.9
yeat)

iii) Awz — adult and juvenile natural mortality of 1.2 yéar

iv) Ans — hockey stick stock-recruitment curve with thdlection point
estimated (inflection point equal to 20% kf in base case)

V) Agn — Beverton Holt stock-recruitment curve

Vi) Ar — Ricker stock-recruitment curve

vii)  Akegg2— positively biased egg surveys, ilg“.,z 125 (base cas:ké‘ =1)

vii)  So— base case sardine assessment

iX) Sini — unbiased November spawner biomass surveys,kije=1 (base

case hadkg = 0720)

Table 7 reports the output statistics for OMP-O4lamthese robustness tests. In
interpreting the results of the robustness testomext of meeting acceptable overall
risk criteria, the results were treated to “ticksts only, i.e. checks extended only so
far as to confirm that anticipated performance urgleeh scenarios did not differ
substantially from that for the “central” scenamiowhich they were variants.
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Table 1: Three representative scenarios for each of fusoreatic growth rate and
future recruitment considered by the rock lobstertific working group in 2003,
with the associated “relative plausibility” weiglgscorded to each.

Option Weighting

Future somatic | Low (1989-2001 average) 0.50
growth rate Increase to 1968-2001 average over the next 0.35

10 years

Increase to 1968-2001 average over the next 0.15

3 years
Future Lowest value over 1975-95 period 0.10
recruitment Average value over 1975-90 period 0.60

Highest value over the 1975-95 period 0.30
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Table 2: Integrated-by-weights output statistics for sixstvenast rock lobster OMP variants. Medians and B@8ability intervals are shown.

VAR1 VAR?2 VAR3 VAR4 VAR5 VARG
RC1 RC1 RC1 RC1 RC1 RC1
B(13/03) 1.30[0.78,2.68]| 1.17[0.69,2.54]  1.03[0.588.4| 1.27[0.78,2.58]| 1.15[0.67,2.50] 1.03 [0.5&3
Cave(10) 3019 [2240, 4348] 3626 [2590, 4800] 4441 [3213, 5110] 3181 [2242,6}943754 [2651, 5100] 4497 [3210, 5110]
Cave(5) 2965 [2620, 3465] 3376 [2876, 3694] 3862 [3399, 3915] 3134 [2614,(8883666 [2999, 3915] 3915 [3449, 3915]
V(10) 6.91[5.29, 8.46]| 7.60[5.81,9.34]  9.19[7.21,010.| 8.82[7.48,9.95]| 9.36[7.89,10.0]  9.72[8.46,01
V(5) 4.81[2.73,7.25]| 6.07[3.63,8.76]  9.64[6.19,010.| 8.66[6.41,9.98]| 9.41[7.22,10.0] 10.0[8.36,0]
FE(12/03) 0.78[0.44, 1.44]| 1.07[0.58, 1.87]  1.44[0.81,3.6] 0.77[0.41, 1.56]| 1.10[0.56,2.02]  1.46 [0.8(53]
Ewrap(12/03) 1.28 [1.09, 1.43]| 1.26[1.04, 1.41]  1.22[1.008.3| 1.27[1.07, 1.42]| 1.25[1.03, 1.40]  1.22 [0.9%B8]
Enoop(12/03) | 1.33[1.11, 1.48]| 1.31[1.07,1.45]  1.27 [1.0231.4| 1.32[1.10, 1.48]| 1.29[1.05, 1.46]  1.27 [1.0}43]
TAC(2003) | 2930 [2919, 2945] 3021 [3004, 3043] 3197 [3168, 3206] 3162 [3046,73203206 [3206, 3206] 3206 [3206, 3206]
RC2 RC2 RC2 RC2 RC2 RC2
B(13/03) 1.10[0.66, 2.02]| 1.00[0.61, 1.99]  0.88[0.54,01.9| 1.06[0.66, 1.98]| 0.97 [0.59, 1.94]  0.87 [0.632]
Cave(10) 2901 [2223, 4282] 3482 [2563, 4777] 4195 [3154,5096] 3100 [2205, 47183662 [2599, 5110] 4320 [3156, 5110]
Cave(5) 2954 [2616, 3451] 3349 [2872, 3685] 3847 [3360,3915] 3083 [2604, 3818657 [2981, 3915] 3915 [3450, 3915]
V(10) 6.91[5.33,8.36]] 7.54[5.96,9.32] 9.08[7.13,010.| 8.72[7.40,9.84]| 9.29[7.96, 10.0]  9.73[8.40,0]
V(5) 4.69[2.60, 7.23]| 5.91[3.66,8.71]  9.48[5.96,010.| 8.43[6.37,9.92]| 9.20[7.02,10.0]  10.0[8.20,0]
FE(12/03) 1.00 [0.53, 1.78]| 1.31[0.71,2.41]  1.83[0.93,8.4| 0.98[0.51, 1.89]| 1.33[0.68, 2.62]  1.82 [0.826]
Ewrap(12/03) 1.25[1.01, 1.45]| 1.21[0.97, 1.42]  1.14[0.9151.3| 1.24[1.00, 1.44]| 1.19[0.95,1.40]  1.28 [0.9(85]
Enoop(12/03) | 1.40[1.09, 1.67]| 1.35[1.02,1.63]  1.27[0.9451.5| 1.38[1.07,1.67]| 1.32[0.99,1.62] 1.27 [0.9%4]
TAC(2003) | 2927 [2915, 2944] 3017 [2997, 3043] 3190 [3157, 3207] 3136 [3001,73203206 [3206, 3206] 3206 [3206, 3206]

B(13/03) = biomass above 75mm at start of 2013ivelad that at the start of 2003
Cave (10), Cave (5) = average catch over next 10 (or 5) years
V(10),V(5) = average inter-annual catch variation ovemtiet 10 (or 5) years expressed as a percentage
FE(12/03) = fishing effort in 2012 relative to that2003
Ewrap(12/03), Enops(12/03 = ratio of the biomass above 350g in 2012 relativinat ratio in 2003 for lobsters caught by tragshpops)
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Table 3: Results of the robustness trials for west coast labster run for the
deterministic middle option VAR5 (in conjunctionttiRC1 scenario 2 assumptions
regarding future somatic growth and recruitmertie-“central” scenario.)

Test Description B(13/03) | Cavd10) | V(10) | FE(12/03)| TAC(03)| TAC(04) TAC(05)

RC Reference Case 1.00 2864 5.28 0.74 3206 3527 1 322

F1 Change fishing 1.02 2555 7.86 0.56 3206 3527 3174
selectivity

NS1 Male s = 0.88 0.93 2395 8.53 0.48 3206 3351 6301

NS2 Male s = 0.92 1.06 2493 7.33 0.56 3606 3343 9300

D2 Disc mortd=0.2 | 1.00 2439 7.99 0.55 3206 3509| 3158

D3 D decr. 5 yrs prior
1992

SG1 Adult sg 0.5mm | 1.08 2377 7.82 0.46 3206 3296 2966
more

SG2 1870-1967 sg =
68-88 ave

SG3 Pre-1990 sg = 0.98 3409 2.86 0.91 3206 3527 3512
1990+ level

SG4 1990+ sg = pre- | 0.66 5043 9.03 2.92 3206 3527 3880
1990 level

w1 1990+ 225 MT 1.01 2492 7.42 0.57 3206 3360 3024
walkout, 112 MT
for 2003+

w2 Same as W1, but

also 1870-1990
500 MT walkout
each decade

B4 Hoop and trap 0.98 3230 410 | 0.85 3206 3527 3580
CPUE 1999-2001
negatively biased
by a factor of 1.3

El In 2000 R drops | 0.87 2560 9.49 0.48 3206 3527 3221
50% for 3 yrs

E3 In 2007 25% alll 0.72 2576 9.36 0.61 3206 3527 3221
lobsters die

P1 Poaching reduced 1.04 2897 5.46 0.75 3206 3527 3221
to 200 MT over
next 5 yrs

TH1 Use 60:40 1.00 2864 5.29 0.74 3206 3527 3221
trap:hoop ratio

Bl CPUE 2003+ stays 0.96 2898 5.09 1.01 3206 3527 3185
constant

B2 Future adult sgis | 1.28 3146 5.24 0.78 3206 3527 3248
0.5mm more than
thought

B3 Future adult sgis | 0.84 2611 7.33 0.66 3206 3527 3174
0.5mm less than
thought

M1 2005 FIMS 1.00 2870 5.32 0.74 3206 3527 3221
missing — use
2004

M2 2005 sg missing —| 1.00 2864 5.28 0.74 3206 3527 3221
use 2004

10
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Table 4: Summary of performance statistics for the full tamation of four candidate
hake OMPs and three median recovery tunind/foparadoxus, for the Reference
Set. For each statistic, the median and 90% Plslaren.

OMP1 OMP5 OMP7 OMP11
15%  20%  25% | 15%  20%  25%| 15%  20%  25%  15%  20%  25%
12952 12519 120.74 129.85 12577 122J11 128.09 123.89 63§9130.10 126.34 12181
avTAC | 11322 10882 1048¢ 109.76 106.15 1028 10214 9843 39h.81459 11026 105.6f
14451 139.43 1343} 14518 14055 136j02 14355 139.80 614414634 14128 13520
510 503 492| 537 529 521 409 410 44 547 531 5|29
AAV 335 345 331| 354 376 349 319 323 31 387 401 365
- 701 685 673| 755 744 750 58 595 61 719 712 77
% cPUE,y| 153 157 1eof 185 160 164 147 150 1 155 16l 17
2 | crue 124 126 130| 125 130 134 117 121 1@ 129 133  1[36
3 1 191 195 199] 199 205 21d 187 191 14t 195 199  2Jo5
o 135.00 13500 1350 13497 13497 134jo7 13875 138.75 .7348130.00 130.00 130.0p
'g C 007 - - - - - - - - - - - -
(% _ - - B, B, B, _ _ _ _ B, B,
121.50 12150 121.5¢ 12147 12147 121j47 128.34 12834 34§8117.00 117.00 117.0p
Coos | 12150 12150 121.5¢ 11894 11854 118f54 12834 12834 3448117.00 117.00 117.0p
130.86 129.99 128.8% 13147 12911 127[r5 128.34 128.34 3448127.39 12482 123.2p
112.31 11102 109.8% 109.33 109.33 109p1 11872 118.72 .7248106.61 10530 105.3p
Caoe | 109.35 109.35 109.3% 102.64 10220 1020 118.72 118.72 .7248105.30 10530 105.3p
128.66 127.86 12698 12822 12684 125]88 11872 11872 721812522 12250 121.4f
" 0150 0200 0250] 0150 0.200 0.2%0 0150 0200 0450 0.150.2000 0.250
2 | Buo/K | 00689 0121 0167 0059 0109 015 0061 0111 0467 0.050.1110 0.160
S 0259 0313 0372] 0283 0334 0399 0353 039 0420 02503050 0.364
g 213 288 379| =211 291 36§ 218 305 34 207 28 365
s | Bae/Baor| 121 196 254 107 181 24 119 182 24 098 18 251
382 48 59| 405 503 614 59 668 747 376 479 602
067 070 072| o067 o070 07 o069 o072 o 067 o070 o2
2] Byp/K | 056 059 o061| 055 058 06 056 059 0L 055 058  ofe1
g 082 08 087] 08 08 08] 08 08 o0g 081 084 0ls7
8 142 149 154 143 149 154 145 151 14 142 148  1[53
s | Baoo/Baoor| 117 122 126 116 121 124 120 124 1P 116 120 15
170 178 184| 172 179 184 175 181 18 170 177  1J83

11



ICES/SGRAMA/FEBO7/2

Table 5: Summary of performance statistics for hake candi@atiP1, tuned for the
20% median recovery favl. paradoxus, for the RS and a series of robustness tests.
For each statistic, the median and 90% Pls are shdke ratios associated with the
estimates oK® are for the preseid®, i.e. in the case of the “Decr Ki test

including the 20% decrease, and in the case oBi&&lefore the future decrease in
carrying capacity.

RS SR1 DecrinK Alb A7b B7 RS B8
(4 scenarios only) (24 scenarios)
120.15 132.02 117.89 134.71 122.98 118p4 125.05 10¢.98
avTAC 105.85 117.13 102.76 116.81 107.27 9434  108.76 90|16
133.20 14469 13230 149.53 138.06 138.p0  139.27  112.89
4.81 5.01 4.89 5.52 4.54 5.49 4.99 5.3(
AAV 3.37 3.42 3.48 3.82 3.21 3.86 3.45 3.8
S 6.55 6.40 6.72 7.03 6.01 7.47 6.82 6.8
,E 1.64 1.55 1.61 2.06 1.50 1.75 1.57 1.31
= CCZLLJJEEZO“‘/ 1.37 1.31 1.26 1.63 1.32 1.18 1.27 1.0
3 2009 2.09 1.95 2.11 258 1.76 2.44 1.96 1.61
o 135.00 135.00 135.00 135.00 135.00 135p0 135.00 13%.00
.g_,- c2007 - - - - - - - -
12150 126.35 121.50 12150 12151 121.p0 12150 121.50
C o008 12150 12150 121.50 121.50 121.50 12150 121.50 121.50
12756  134.69 126.81 124.78 132.23 127.p0 130.02 124.88
110.39 12521  109.55 109.35 113.97 109.p5 111.00 109.88
C 2000 109.35 109.76  109.35 109.35 109.35 109.p5 109.35  109.35
12256 13955 121.56 116.91 132.62 122.p3 128.16 124.98
" 0.247 0.258 0.256 0.320 0.537 0.259 0.200 0.1f2
2 B 027K 0.157 0.170 0.167 0.220 0.429 0.14B 0.121 0.1p4
% 0.375 0.365 0.391 0.444 0.728 0.425 0.312 0.2§5
§_ 3.85 3.46 4.03 5.07 3.33 4.23 2.91 2.54
s B 2027B 2007 2.71 2.56 2.82 3.14 2.46 2.31 1.98 1.7(
5.97 5.29 6.14 8.14 3.99 7.28 4.91 4.11
0.69 0.69 0.50 0.69 0.81 0.65 0.70 0.5]
7 B 027K 0.59 0.59 0.43 0.58 0.73 0.52 0.59 0.44
o) 0.87 0.84 0.63 0.88 0.96 0.90 0.85 0.6
% 1.56 1.54 1.44 1.66 1.21 1.66 1.49 1.11
s B 2027B 2007 1.28 1.28 1.24 1.38 1.08 1.32 1.22 0.84
1.85 1.84 1.74 2.06 1.45 2.17 1.78 1.31
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Table 6: Output statistics for the chosen pelagic OMP-@déroff point (wrt the
sardine:anchovy average catches).

Sardine Anchovy

c*® 365.9 c* 300.2

AAV S 0.197 AAV A 0.330

Bjooa/ K ® 0.728 Bjoea/ K* 0.671

B28023/ Risk® 4.012 Bon23/ Risk” 1.465

Brin /K ® 0.451 B /K* 0.131

Brin / Risk® 2.445 Brin / Risk” 0.273

CS/A. average directed catch (000t),

AAV S/A . average proportional annual change in directdh,

BZSO/2A3/K SIA - average biomass at the end of the projectioiogh@s a proportion of carrying

capacity,

stolzé/RiskS/A -average biomass at the end of the projection gexsoa proportion of the risk

threshold,

BS/A/KS/A . average minimum biomass over the projectioioeas a proportion of carrying
capacity, and

SIA
B

in /RiskS’A - average minimum biomass over the projectiongaeais a proportion of the risk

threshold.
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Table 7a: Summary statistics resulting from running the gel®MP-04 under some
anchovy robustness tests, using results from teeepgor distributions obtained using
MCMC. (The slight difference between the #esults here and those in Table 1 are
due to OMP-04 originally been accepted subjecinalisation of the exceptional
circumstances provisions. Table 1 reports the saiyistats for anchovy prior to
finalisation of these exceptional circumstancesguwhile this table reports the
summary stats after finalisation of the rules.)

Ao Am1 Awm2 Ans AgH Ar Akegg?
Risk A )
0.238| 0.228( 0.212 0.40B 0.316 0.474 0.238
=A
c 303.1| 284.9 311.3 251.p 268|1 24%6 301.0
A
ARV 0.337| 0.342| 0.318 0.36f 0.348 0.368 0.337
A A
B2023/K
0.695| 0.596( 0.765 0.33 0.3§2 0.285 0.624
Bitos/ Risk”
1.521| 1.465| 1664 0996 1.000 0.889 1.433
A A
B2023/ Booosa | 0.002| 0.891| 0.002 0587 0.0Q1 0.528 0.002
BA- /K A
min 0.137| 0.127| 0.144 0.09L 0.090 0.067 0.13
Brﬁin /RiSkA 0.286| 0.302( 0.288 0.271 0.241 0.207 0.7471

Table 7b: Summary statistics resulting from running the gel@®MP-04 under some
sardine robustness tests, using results from teeepor distributions obtained using
MCMC.

S SNt
H S
R 0.096 | 0.368
~S
c 365.9 | 331.1
S
ARV 0197 | 0.168
BS K S
sozs/ 0.728 | 0.747
B>, ./Risk®
sozs/ 4.009 | 4.744
Byss/Bos | 0.643 | 0.519
Bon/K® | 0451 | 0.440
Bon/Risk® | 2445 | 2688
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8 a) Average TAC (2007-2027) b) AAV (2007-2027)
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Fig. 1. Graphical summary of performance statistics lfierfull combination of four candidate hake OMPs @IMOMP5, OMP7 and OMP11
from left to right) and thremedian recovery tunings (15%, 20% and 25%Kofrom left to right) forM. paradoxus for theReference SetEach
panel shows medians together with 90% Pls.
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Fig. 2 Graphical summary of performance statistics ftkehOMP1, tuned to the 20% median recovery levelfgaradoxus for the RS and a
series of robustness tests.. Each panel shows nsadigether with 90% Pls. The ratios associated thié estimates &* are for the present
K®, i.e. in the case of the “Decr Ki test including the 20% decrease, and in the ofsest B8 before the future decrease in carryaqggcity.
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