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Introduction
A number of alternative constraints and harvesttrobmules have been tabled for consideration du@MP-13
development (de Moor and Butterworth 2013a). Tdhd&€ument provides summary statistics for a number o

alternatives for the anchovy control rules for @egi set of control parameterg { = 0501 and 5= 0094). These
control parameters were chosen from the cornertpafirthe trade-off curve which was calculated caaistng

risk® < 035 andrisk® < 021 (Figure 1). Further work on the choice of an appiate risk level will be considered

separately.

The “Base MP1” (Management Procedure) considerabdisndocument differs from that considered by deolMand
Butterworth (2013b) in that the maximum anchovy TA€constrained to 400 000t in the normal season (f
Candidate MPs that allow for an additional seasom@) 450 000t for the total year, and the modelipted sardine
bycatch before the survey is now only based on@nch-year-old catch (see Appendix 1). A numbealtérnatives

are also compared to a “Base MP2" which differsmfrdBase MP1” with a higher anchovy Exceptional

Circumstances threshold &2 = 60@stead ofBS = 400

Below, the baseline constraints/rules are listesd, fivith alternatives to be tested (all biomassesgiven in thousands
of tons):

i) Additional season: October — Decentomr Noné.

i) Scale-down factor applied to initial anchovy TAG:= 085 or o = 090 or J = 095 or J = 080 or

0= 075.

i) Minimum normal season anchovy TAG:,.. = 120c/.. =100

iv) Maximum normal season/total season anchovy TAL. . = Wi cﬁmac,ns =400 or ch... =350
With Cacns =300

V) Maximum additional season anchovy TAG®A = 180c2” = 80°

O MARAM (Marine Resource Assessment and Managemeanou®, Department of Mathematics and Applied Mathges,
University of Cape Town, Rondebosch, 7701, SoutiicAf

! The simulation testing procedure estimates saroyeatch from July to September by multiplying tirehovy catch in each of
these months by the predicted monthly bycatch satigor this calculation, the difference betweenittitial and revised normal

season anchovy TAC is assumed to be caught in Bulgust and September in the ratio 0.45:0.30:0.8&8rdine bycatch from

October-December is assumed to range from 0-15@#rlent on the anchovy additional season TAC.

2 The simulation testing procedure estimates saroljgatch from July to October-December by multiptythe anchovy catch in
each of these sets of months by the predicted rohtftatch ratios. For this calculation, the difflace between the intial and
revised normal season anchovy TAC is caught in ,J#ygust, September and October-December in thésrat
0.42:0.26:0.22:0.10.

3 Not applicable if there is no additional season.
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vi) Exceptional Circumstances threshoRf; = 400 or BZ =600 or B2 =800

vii) Two-tier threshold for normal season anchovy TAf; = 30 r ¢/,

e = 275 0r no two-tier system (i.e.
Ct'iA\er = Crﬁmac,ns = 4004)

viii)  Maximum increase in normal season anchovy TACS:A =150 or cf%A =120 or ¢[%~ =100

mxinc mxinc

01

iX) Initial sardine TAB with anchovy },TAC;") : y, =01+ or

1+ ex;{— 011 0.0002482% - 200 j

02 005

yy =01+ 1 oryy =01+
1+ ex;{— ol 0.00025(8392'5 - 200@)

1+ ex;{— 011 0.00024B2%5° - 200 j

The sardine base case operating model is that Bingle stock used to develop Interim OMP-13 (deoMand
Butterworth 2012). The anchovy base case operatiodel assumes a Beverton Holt stock recruitmdatioaship

with juvenile and adult natural mortality rateslo®year*.

Alternative operating models test the possibilitgxtended periods of future good or poor recruittne

OMs1: 5 years of poor sardine recruitment, takelet@0% of the median predicted recruitment

OMs2: 5 years of poor sardine recruitment, takeletd0% of the median predicted recruitment

OMs3: 5 years of good sardine recruitment, takdoetd.4 times the median predicted recruitment

OMal: 5 years of poor anchovy recruitment, takelbet@0% of the median predicted recruitment

OMaz: 5 years of poor anchovy recruitment, takebet@d0% of the median predicted recruitment

OMa3: 5 years of good anchovy recruitment, takemetd .4 times the median predicted recruitment
Combinations of these models are also considetgdless other stated, the 5 years of good/poor teteat are
applied to November 2014-2018.

Results and Discussion.

Results are presented here for the alternatived)) The alternatives vii) and ix) will be codsired at a later stage.

Tables 1a,b show that having a single anchovy se@s@ontrast to a normal and additional seaswamets risk to the
anchovy resource with little change in the avenaggected catch. The number of times the sardymatch limit is

reached is also decreased, as a greater sardiathyienit would be given based on the larger redinormal season
anchovy TAC if there were no additional seasoneréhs little change in the average predicted sardirected catch,

bycatch and risk level for a given operating modéligure 2 shows the trade-off curves for BaseMiBfied to

risk® < 035 and for BaseMP2, tuned sk * < 020. The removal of the additional season resul@niincrease of

4 Or 450 if there is no additional season.
5> This only applies to the revised normal season ;#@Cwhich permits are normally made availableyJaligust, and will apply
until the end of September.

2
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about 7000-8000t in average anchovy catch, witeaehse of about 4000-5000t in average directatineacatch at

the corner points of the trade-off curves.

Tables 2a,b show that there is little differencéhim performance stats for valuedofinging between 0.75 and 0.95.

A lower minimum anchovy TAC results in a lower rigkthe resource for little other change in perfange statistics
(Table 3). Retuning the OMP to the same risk Iénad little difference in trade-off curves at tlegner points of the

trade-off curves (Figure 3).

A lower maximum anchovy TAC results in a decrealsabmut 30 000t of anchovy catch and a decreabetim the
anchovy and sardine risk levels (Table 3). Refitie OMP to the same risk level results in a des@én average

projected anchovy catch of about 30 000t at theargpoints of the trade-off curves (Figure 3).

A lower maximum additional season anchovy TAC rssinl a decrease of between three and nine thousasdf
average additional season anchovy catch (dependghte maximum anchovy TAC level) and a decreadmbtfieen
one and four thousand tons of average total anchatgh (dependent on the maximum anchovy TAC leedple
3). Thus, on average, more anchovy is simulatedet@aught during the normal season. A lower anchisk

results.

As the anchovy Exceptional Circumstances threshmckases from 400 000t to 600 000t and 800 066t risk to
both the anchovy and sardine resources, both mstef the risk statistic and the “leftward shiféaeases (Table 4).
Under the base case operating models, the anclisk/yevel decreases from 35% to 20% to 11%. Theulsited
average total anchovy catch increases between S#n@depending on the underlying operating modatyd the
average juvenile sardine bycatch decreases bethZand 20% (depending on the underlying operatinget) as the
threshold increases from 400 to 600 thousand tbaisl¢ 4). Under the base case operating modelgaitoentage of
times anchovy Exceptional Circumstances are simdltd be declared over the next 20 years incrdam®s25% to
29% to 33% as the threshold increases from 40@@oadd 800 thousand tons, though the average pieniaghich

Exceptional Circumstances remains in effect deeeakghtly (Table 4).
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Table 1a Key summary statistics for the sardine and anghiegources under a no-catch scenario and alteenaedinstraints on the Harvest Control Rules fordiiate
OMP-13:

risk °- the probability that adult sardine biomass falow the average adult sardine biomass over Noged®91 to November 1994 (the “risk threshol&fsk °)

at least once during the projection period of 28rye

risk * - the probability that adult anchovy biomass fakldow 10% of the average adult anchovy biomassdmiviNovember 1984 and November 1999 at least once

during the projection period of 20 years;

S/A
in

S/A

average minimum biomas over the projection period as a proportion ofyiag capacity K > ") and as a proportion of the risk threshold;

average biomass at the end of the projection peBgf;, as a proportion of carrying capacity, as a priporof the risk threshold, and as a proportioiomass at
the beginning of the projection period,;

average directed catch (in thousands of to@s)/C #, and average anchovy catch during the additiseai;on(_)a’; ;

average sardine bycatch comprising juvenile sarytatch with anchovy, round herring and largdisar(in thousands of tonsﬁfbf,;

average proportional annual change in directechca®aV 5/ AAV *;
proportion of times the directed TAC decreasesvele minimum TAC (i.e., Exceptional Circumstanees decIared)TACf’ < c,’;ﬁ;c;

/s .
onsec’

average number of years for which Exceptional @rsiances, if declared, are declared consecuti

proportion of times the anchovy normal season fisigeclosed due to the sardine TAB Iimim(CIose);

average normal season anchovy catch lost in eatttosé years in which the fishery was closgd, ; and

. . . . ——=A
average normal season anchovy TAC in years in wthietiishery was closetAC dose .

Statistics are compared betweBaseMP1” with B2 =400 and a corresponding alternative with no additieeaison, for five different underlying operatingdels.
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Operating Models Base OM OMs1 OMs2 OMa3 OMs1 OMa3 OMs2
HCR Alternatives No Base No ad No Base No ad No Base No ad No Base No ad No Base No ad
Catch MP1 season| Catch MP1 season| Catch MP1 season| Catch MP1 season| Catch MP1 season
Key control B N/A 0.094 | 0.094| 0.094| 0.094 0.09% 0.094 0.094 0.q94.094 | 0.094| 0.094] 0.094 0.094 0.094
parameters a N/A 0501 | 0501] 0501 0501 o050k 0501 05p1  04op.s01| 0501 0501 0501 0500 0.5¢1
Risk statistics risk® 0.020 | 0.344| 0.261] 0020 038 0244 00RO 0.359 750.p 0.005| 0.284| 0.189 0.00% 0.27 0.1Y4
risk s 0.031 | 0.209| 0.212| 0.982 1.0 1.0p 0.363 0.941 0j0/.982 1.00 1.00 0.363 0.938 0.937
Anchovy 10%ile 1.00 0.11 0.13 1.00 0.10 0.17 1.00 0.10 0.12 1.p0 .10 0/ 0.13 1.00 0.10 0.14
depletion 20%ile 1.00 0.14 0.22 1.00 0.13 0.19 1.00 0.13 0.20 1.p0 .130/ 0.21 1.00 0.13 0.22
ratios 30%ile 1.00 0.18 0.31 1.00 0.16 0.24 1.00 0.17 0.28 1.p0 .17 0/ 0.30 1.00 0.18 0.31]
40%ile 1.00 0.24 0.36 1.00 0.20 0.37 1.00 0.21 0.34 1.p0 .21 0 0.35 1.00 0.23 0.36)
50%ile 1.00 0.27 0.40 1.00 0.24 0.39 1.00 0.26 0.39 1.p0 .250 0.39 1.00 0.27 0.40
Anchovy BA /KA 0.22 0.08 0.14 0.22 0.07 0.1( 0.22 0.08 0.10 0.5 .100/ 0.13 0.25 0.10 0.13
biomass min
statistics BA /Risk” 7.57 2.84 3.79 7.57 2.68 3.61 7.57 2.74 3.7 8.70 58 3| 4.76 8.70 3.64 4.83
Bonsz/KA 1.17 0.52 0.63 1.17 0.50 0.61 1.1y 0.50 0.42 1.p3 530 0.65 1.23 0.54 0.65)
BA. /RiskA 48.19 | 20.68| 2551 48.1¢ 19.70 2448  48.19 20|07 9124. 50.79 | 21.78| 26.79 50.79 2216 27.p4
2032
|32A032/|32A011 7.59 3.20 3.32 7.59 3.03 3.24 7.59 3.09 3.24 8.05 .30 3| 3.46 8.05 3.36 3.49
Anchovy catch C A(‘13-'32) 0.0 258.6 | 258.3 0.0 258.( 259p 0.Q 258.3  25p.3 0.0293.0 | 293.8 0.0 293.1 293.B
statistics —
Ch (12 0.0 50.3 N/A 0.0 49.0 N/A 0.0 49.4 N/Al 0.0 55.9 N/A 0.0 56.4 N/A
ad (13 32)
C A('13-'15) 0.0 2748 | 263.2 0.0 277.Q 2656 0.Q 276.3  264.8 0.0285.4 | 272.3 0.0 285.0 271.p
c_:a’; (13-15) 0.0 48.1 N/A 0.0 48.1 N/A 0.0 48.1 N/Al 0.0 51.2 N/A 0.0 51.2 N/A
AAV A ('13-32) 0.00 0.18 0.23 0.00 0.16 0.29 0.00 0.16 0.22 0.00 .18 0| 0.27 0.00 0.17 0.27
AAV A (“13-'15) 0.00 0.05 0.14 0.00 0.05 0.14 0.00 0.05 0.14 0.00 .07 0/ 0.22 0.00 0.07 0.22
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Operating Models Base OM OMs1 OMs?2 OMa3 OMs1 OMa3 OMs2
HCR Alternatives No Base | No ad No Base No ad No Base | No ad No Base | No ad No Base | No ad
Catch MP1 season| Catch MP1 season| Catch MP1 season| Catch MP1 season| Catch MP1 season
Sardine biomas BS, /KS 054 | 0.41 0.41 0.13 0.04 0.04 0.31 0.12 0.12 0.13 .04 0| 0.04 0.31 0.12 0.13
statistics min
Brim/RiskS 2.03 1.56 1.56 0.50 0.14 0.14 1.18 0.46 0.47 0.50 .140| 0.14 1.18 0.47 0.48
325032/K S 0.99 0.75 0.74 0.89 0.20 0.2( 0.9y 0.43 0.43 0.89 .200/ 0.20 0.97 0.43 0.44
B§032/Risks 4.04 3.00 3.00 3.51 0.74 0.79 3.89 1.66 1.7 3.61 .740| 0.76 3.89 1.67 1.69
S s .
32032/32011 1.99 1.45 1.45 1.71 0.34 0.34 1.91 0.77 0.78 1.71 340/ 0.35 1.91 0.78 0.79
Safdif?e _catch CcS (‘13-32) 0.0 159.2 159.2 0.0 51.9 52.4 0.0 87.0 8715 olo 152. 52.9 0.0 87.6 88.4
statistics —
Cb?, 0.0 335 34.1 0.0 11.2 10.9 0.0 18.6 185 0.0 11.110.7 0.0 18.5 18.1
CcS (‘13-15) 0.00 128.9 129.1 0.0 128.6 1289 0.( 128.7 12p.0 0 Q. 128.6 128.9 0.0 128.§ 129.p
AAV S (‘13-32) 0.0 0.2 0.21 0.0 0.5 0.6 0.0 0.6 0.4 0.0 0.b Ol 0 O 0.6 0.6
AAV S (‘13-15) 0.0 0.04 0.04 0.0 0.04 0.04 0.0 0.04 0.44 0.0 0.040.04 0.00 0.04 0.04
Anchovy p(TACA < Cr’;\mac) 025 | 0.18 0.27| 0.19 0260 0.14 01p 012 0.19 .120
Exceptional Y
Circumstances ECC’;nsec 3.46 3.37 3.53 3.42 3.50 3.4] 3.0 2.41 2.97 732
Anchovy p(CIose) 0.28 0.23 0.19 0.14 0.22 0.18 0.18 0.10 0.17 .130
Fishery Closure| —
Cox 26 31 15 18 19 23 18 24 23 29
TAC Qose 113 139 60 75 81 101 77 104 103 134
Sardine TACS <c? 0.05 0.05 0.59 0.58 0.34 0.34 0.58 0.948 0.34 .330
Exceptional p( Y ”‘"tac) ' ' ' ' ' ' ' ] T
Circumstances ECCSOnsec 1.34 1.34 3.93 3.89 2.22 2.14 3.91 3.43 2.22 192
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Table 1b. A repeat of Table 1a, but statistics are compaetweeriBaseMP2” with B2 =600 and a corresponding alternative with no additieeaison, for five different

underlying operating models.

Operating Models Base OM OMs1 OMs2 OMa3 OMs1 OMa3 OMs2
HCR Alternatives No Base | No ad No Base | No ad No Base | No ad No Base | No ad No Base | No ad
Catch MP2 season| Catch MP2 season| Catch MP2 season| Catch MP2 season| Catch MP2 season
Key control B N/A 0.094 | 0.094]| 0.094] 0.094 0.09 0.094 0.094 0.q90.094 | 0.094| 0.094] 0.094 0.094 0.094
parameters a N/A 0501 | 0501] o501 0501 o050k 0501 05p1 o4ops01| 0501 0501 0501 0501 0.5¢1
Risk statistics risk 0.020 | 0.196| 0.143] 0.020 0.21p 0.148 0.3p3 0.207 540.L 0.005| 0.143| 0.094 0.005 0.141 0.085
risk s 0.031 | 0.203| 0.201] 0.982 1.0 1.0p 0.02 0.939 0.939.982 1.00 1.00 0.363 0935 0.936
Anchovy 10%ile 1.00 0.19 0.22 1.00 0.17 0.21 1.00 0.18 0.22 100 .170| 0.24 1.00 0.19 0.24
depletion 20%ile 1.00 0.22 0.29 1.00 0.20 0.24 1.00 0.21 0.28 100 .200| 0.28 1.00 0.21 0.29
ratios 30%ile 1.00 0.25 0.35 1.00 0.23 0.37 1.00 0.24 0.33 100 .230/ 0.33 1.00 0.24 0.35
40%ile 1.00 0.29 0.40 1.00 0.27 0.31 1.00 0.28 0.38 100 .26 0| 0.38 1.00 0.27 0.38
50%ile 1.00 0.31 0.42 1.00 0.29 0.4 1.00 0.30 0.41 100 .300| 0.41 1.00 0.30 0.42
Anchovy Ban /K" 022 | 009 | o011 o022 009 011 022 009 0J1 0p5.110 014 | 025| 011 0.4
biomass
statistics Brﬁin/RiSkA 7.57 3.17 4.04 7.57 3.03 3.81 7.57 3.08 3.93 8.70 .89 3| 4.97 8.70 3.95 5.04
Bonsz/K A 1.17 0.57 0.66 1.17 0.55 0.64 1.1y 0.56 0.5 1.3 580 0.67 1.23 0.58 0.68
Bonsz/RiSkA 48.19 | 22.76| 26.76] 48.19 22.0p 2597 48.19 22|25 2124. 50.79 | 23.70| 27.84 50.79 2396 28.06
Bon32/BzA011 7.59 3.57 3.51 7.59 3.45 3.41 7.59 3.49 3.44 8.05 .66 3| 3.63 8.05 3.71 3.66
Anchovy catch C A(‘13-'32) 0.0 264.4 | 262.1 0.0 264.8 2638 0.0 264.8  26B.3 0.0298.8 | 297.3 0.0 208.4 296.
statistics —
Ch (13-32) 0.0 52.1 N/A 0.0 51.2 N/A 0.0 51.6 N/Al 0.0 57.6 N/A 0.0 58.0 N/A
C A('13-'15) 0.0 266.8 | 258.2 0.0 268.7 260p 0.0 268.1  25p.6 0.0278.4 | 267.3 0.0 2781  267.0
6,;3 (13-15) 0.0 49.1 N/A 0.0 49.1 N/A 0.0 49.1 N/Al 0.0 52.6 N/A 0.0 52.6 N/A
AAV A ('13-32) 0.00 0.18 0.23 0.00 0.17 0.24 0.00 0.17 0.22 0.00 .190/ 0.27 0.00 0.19 0.27
AAV A (“13-15) 0.00 0.05 0.14 0.00 0.05 0.14 0.00 0.05 0.14 0.00 .07 0| 0.22 0.00 0.07 0.22
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Operating Models Base OM OMs1 OMs2 OMa3 OMs1 OMa3 OMs2
HCR Alternatives No Base | No ad No Base | Noad No Base | Noad No Base | Noad No Base | Noad
Catch | MP2 | season| Catch | MP2 | season| Catch | MP2 | season| Catch | MP2 | season| Catch | MP2 | season
Sardine biomas BS /KS 054 | 041 | 041]| 013| 004  0.04 031 012 042 o013 040/ 004 | 031] 013] 013
statistics min
BS, /Risk® 2.03 1.57 1.57 0.50 0.14 0.14 1.18 0.47 0.47 050 .14 0/ 0.14 1.18 0.48 0.48
825032/K S 0.99 0.75 0.75 0.89 0.21 0.2] 0.9y 0.44 0.44 0.89 .200] 0.21 0.97 0.44 0.44
stosz/RiSkS 4.04 3.02 3.01 3.51 0.76 0.71 3.89 1.69 1.9 3.b1 .76 0| 0.78 3.89 1.70 1.71
S S ¥
82032/32011 1.99 1.46 1.46 1.71 0.36 0.36 1.91 0.79 0.79 171 .350] 0.36 1.91 0.79 0.80
Sardine catch [ ©5(13-32) 0.0 | 160.1| 159.9 0.0 52.7]  53. 0.0 8sp  88l4 0j0 852 533 0.0 88.6| 89.0
statistics —
Cbi 0.0 314 32.6 0.0 10.3 10.3 0.0 17.p 1715 0,0 10.310.1 0.0 17.3 17.4
C S(‘13-15) 0.0 129.3 129.3 0.0 129.¢ 129, 0.q 129.1 12p.2 (4.0129.0 129.1 0.0 129.1 129.p
AAV ° (‘13-32) 0.00 0.20 0.21 0.00 0.54 0.54 0.00 0.60 0.48 0.00 .550{ 0.57 0.00 0.58 0.56
AAV S (‘13-15) 0.00 0.04 0.04 0.00 0.04 0.04 0.00 0.04 0.04 0.00 .04 0] 0.04 0.00 0.04 0.04
Anch(_)vy p(TACyA < Cr?ntac) 0.29 0.22 0.31 0.23 0.31 0.23 0.28 0.] 0.23 .150
Exceptional
Circumstances ECA 3.18 3.01 3.29 3.08 3.26 3.0] 2.85 2. 2.83 572
consec
Anchovy p(Close) 0.27 0.23 0.18 0.14 0.22 0.18 0.1B 0.1 0.17 .120
Fishery Closure A 26 32 16 20 19 23 19 25 23 29
[0
TAC cAIose 113 140 61 77 81 102 76 109 101 13
Sardine TACS <cS 0.05 0.05 0.58 0.58 0.33 0.3 0.58 0.5 0.833 .330
Exceptional p( y m”tac)
Circumstances ECS 1.32 1.32 3.88 3.84 2.20 2.11 3.8)7 3.9 2.20 .172
consec
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Table 2a A repeat of Table 1a, foBaseMP1” with BZ =400, but statistics are shown for alternative valuesdu® downweight the initial anchovy TAC, for three

different underlying operating models.

Operating Models Base OM OMal OMa3
HCR Alternativesy values No Base No Base No Base
Catch| 075 | 080| 20| 0.90 | 095 . | 075 | 080 ="| 0.90 | 095| . | 075 | 080| =0"| 0.90 | 0.95
Key control B N/A | 0.094| 0.094| 0.094 0.094 0.094 0.094 0.094 0.p94094| 0.094| 0.094 0.094 0.094 0.094 0.094 0.090940
parameters a N/A | 0.501| 0.501] 0501 0.501 0.5q1 0.5p1 0.501 0.p01501| 0.501] 0.501 0501 0.501 0.501 0.501 0.505010
Risk statistics risk A 0.020| 0.346 0.346 0.344 0.344 0.344 056 0.038 80/93.938| 0.938 0.939 0.005 0.25 0.25 0.5 0.249 (.25
risk s 0.031| 0.209 0.209 0.209 0.209 0.2p9 0.031 0.199990[10.199| 0.199 0.20p 0.031 0.208 0.208 0.208 0/20209
Anchovy 10%ile 1.00| 0.11| 0.11| 0.1 o011 o0.1fp 100 0.05 005 005050 0.05| 1.00/ 0.11] 0.11 0.1f 0.1 0.}11
depletion 20%ile 1.00 | 0.14| 0.14| 014 0214 0.1k 100 0.12 012 012120 0.12| 1.00/ 0.15 0.15 0.15 015 0.15
ratios 30%ile 1.00 | 0.18| 0.18/ 0.18 0.18 0.1B 100 0.14 0{14 014140 0.14| 1.00/ 020 020 020 020 0.1
40%ile 1.00 | 024| 024, 024 024 02 100 0.18 0/18 018180 0.18| 1.00| 024 024 024 024 0.24
50%ile 1.00 | 027| 027/ 027 027 02F 100 022 022 022220 022| 1.00] 028 028 028 028 0.8
Anchovy BA /KA 0.22 | 0.08| 0.08f 008 008 00 0.04 0.01 001 001010 001]| 025/ 0.100 0.10 0.1p 0.0 0.0
biomass in
statistics Brﬁin/RiSkA 757 | 2.84| 284 284 284 284 111 0383 033 033330 033| 870 3.74 374 374 374 34
Bﬁ‘ogz/KA 117 | 052| 052/ 052 052 o05p 087 0387 037 037370 037| 123 055 055 055 055 0.55
Bonsz/RiSkA 48.19| 20.65 20.67 20.68 20.69 209 3302 13.000013.13.00| 12.99 12.9f 50.79 22.69 22[70 22.71 2272272
Bz/}m/ng\ou 759 | 3.19| 3.19/ 319 320 32p 512 206 206 206062 2.05| 8.05| 3.46 3.46 3.46 3.46 3.47
Anchovy catch|  ©A13.32) 0.0 | 2585/ 2588 258.6 258/7 2549 00 1252 1252353l 125.4| 1254 0.0 293/0 293.0 293.1 2932 2934
statistics —
Ch (13-32) 00 | 505| 50.4| 503 501 49B 00 246 246 245 424243| 00| 574/ 573 572 570 567
C A('13-'15) 0.0 | 274.8| 274.8 2748 274|9 2749 00 238.4 238.38.% 238.5| 2381 0.0/ 2836 2836 283.6 283.6 283.6
6;3 (13-15) 00 | 482| 482| 481 481 48p 00 362 362 362 136360| 00| 513 512 512 51p 511
AAVA(13-32) | 0.00 | 0.18| 0.18/ 0.18 018 0.1B 000 0.49 049 049490 049| 000/ 019 019 019 019 0.19
AAV “(13-15) | 0.00 | 0.05| 0.05/ 0.094 0.05 0.0p 0.0 0.4 0024 024240 0.24| 0.00| 0.07 007 00y 007 047
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Operating Models Base OM OMal OMa3
HCR Alternativesp values No Base No Base No Base
Catch 0.75 | 0.80 MP1 0.90 | 0.95 Catch 0.75 | 0.80 MP1 0.90 | 0.95 Catch 0.75 | 0.80 MP1 0.90 | 0.95
Sardine BS, /KS 054 | 0.41| 041| 041 04] 041 0534 041 041 041410 041| 054 041 041 041 041 041
biomass min
statistics Brim/RiskS 203 | 156| 1.56| 1.56 1.56 1.5p 2.03 1.7 1,57 157571 157| 2.03| 1.57 1.57 1.5f 1.57 1.%6
325032/K5 099 | 0.75| 0.75| 079 0.7 07p 099 0.6 O0Jjf6 076760 0.76 ] 0.99| 0.75 0.7 0.76 075 0.F5
825032/Risk5 4.04 | 3.00| 3.00f 3.00 3.0( 3.0 404 3.06 3/06 306063 3.06| 4.04] 3.00 3.0¢ 3.00 3.00 3.0
325032/325011 199 | 1.45| 1.45| 1.45 1.4% 14p 199 148 148 148481 1.48| 1.99| 1.45 1.45 146 145 1.45
Sardiqe _CatCh CcS (‘13-'32) 0.0 159.2| 159.2 159.2 159 159.1 0/0 160.9 160.60.91 160.9| 160.9 0.0/ 1596 1595 1595 159.5 1%9.5
statistics —
Cb?, 0.0 33.4| 33.4| 335 334 33 0.0 24,7 248 248 924.25.0 0.0 33.3| 334 33.4 3365 3317
CcS (‘13-'15) 0.0 128.9| 128.9 128.9 128 1249 0/0 128.9 128.98.91] 128.9| 128.9 0.0/ 128/9 1289 1289 128.9 1p8.9
AAV S (13-32) | 0.00 | 0.20| 0.20] 0.20 0.2( 0.2p 0.00 0.22 022 022220 0.22] 0.00f 0.21f 0.21 021 021 O0.p1
AAV S (13-15) | 0.00 | 0.04| 0.04] 0.04 0.04 O0.0p 0.0 .04 0/04 004040 0.04] 0.00| 0.04 0.04 0.04 0.04 0.4
Anchovy A <A
Exceptional p(TACy CmntaC) 0.25 | 0.25| 0.25/ 0.25 0.21 0.60 060 0.0 0J60 Q60 0.17 | 0.17| 0.17| 0.17 0.1¢Y
Circumstances
ECO’?JnSec 345 | 3.46| 3.46| 3.46 3.47 752 752 762 753 7153 290 | 2.90| 2.90] 2.90 2.90
Anchovy p(CIose) 0.28 | 0.28| 0.28| 0.28 0.2% 0.57 057 057 0J57 a.57 0.22 | 0.22| 0.22| 0.22 0.2%
Fishery Closur —
Ciox 26 26 26 26 26 10 10 10 10 1( 31 31 31 31 B1
TAC Qose 112 112 113 113 114 39 39 39 39 3p 189 139 13940 1 140
Sardine p(TACS <cS )
Exceptional y mntac 0.05 | 0.05| 0.05/ 0.05 0.0} 0.06 0.05 0.5 0J05 a.05 0.05| 0.05| 0.05 0.05 0.0%
Circumstances
ECOS;JnSec 1.34 | 1.34| 1.34| 1.35 1.3 1.3 134 184 134 1.34 1.33 1.33 1.33] 1.33 1.33
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Table 2b. A repeat of Table 1b, fdiBaseMP2” with B/ =600, but statistics are shown for alternative valuesdu® downweight the initial anchovy TAC, for three

different underlying operating models.

Operating Models Base OM OMal OMa3
HCR Alternativesy values No Base No Base No Base
catch| 075 | 0-80| 05| 0.90 | 0.95 [ . | 075 | 0.80| 25| 0.90 | 095| . | 075 | 0.80| oo 0.90 | 0.95
Key control B N/A | 0.094| 0.094| 0.094 0.094 0.094 0.004 0.094 0.094094| 0.094/ 0.094 0.005 0.094 0.094 0.094 0.090940
parameters a N/A | 0.501| 0.501] 0501 0.501 0.5q1 0.5p1 0.501 0.501501| 0.501] 0.50] 0.031 0.501 0.501 0.501 0.505010
Risk statistics risk A 0.020| 0.196/ 0.196 0.196 0.196 0.1p6 056 0.876 60/80.867| 0.877] 0.87f 1.00 0.131 0.131 0.131 0.131310
risk S 0.031| 0.203] 0.203 0.208 0.203 0.2p3 0.031 0.187870[10.188| 0.184 0.180 1.00 0.205 0.205 0.206 0202060
Anchovy 10%ile 1.00 | 019 0.19| 019 019 o0.1p 1.0 0.17 o0{17 017170 0.17]| 1.00{ 0.19 0.19 0.19p 0.19 0.19
depletion 20%ile 1.00 | 022| 022/ 022 022 02 1.00 0.21 01 021210 021]| 100 022 022 022 022 0.p2
ratios 30%ile 1.00 | 025| 025 025 02% 02b 1.00 0.24 04 024240 023]| 100 025 025 025 025 0.5
40%ile 1.00 | 029| 029 029 029 02p 1.00 0.28 028 028280 027]| 025 028 028 028 028 0.8
50%ile 1.00 | 031| 031 031 031 O03L 1.00 0.29 029 029290 0.29| 870/ 031 031 031 031 031
Anchovy BA /KA 0.22 | 0.09| 009/ 009 009 O0.0p 0.04 0.02 0/02 002020 002]| 1.23| 0.11 0.11 018 011 0.1
biomass in
statistics Bn/:in/RiSkA 757 | 3.17| 3.17| 317 317 31F 111 046 046 046460 0.46| 50.79 4.04 4.04 404 404 494
BA. /KA 117 | 057| 057/ 057 057 O05F¢ 0.87 042 042 042420 042]| 805/ 059 059 059 059 0.59
203
Bonsz/RiSkA 48.19| 22.73| 22.7% 22.76 2277 22f7 33102 15%.272715.15.27| 1527 152p 0.0 24.44 2445 2447 24.47.484
35\032/32/})11 759 | 357| 357 357 358 35¢ 512 242 242 242422 242| 00| 379 380 380 380 3.80
Anchovy catch|  ©A(13.32) 0.0 | 264.2| 264.3 264.4 264/6 2648 00 129.3 129.39.41 129.5| 129.4 0.0 297/9 297.9 298.0 298.2 298.4
statistics —
Ch (13-32) 00 | 52.4| 522| 521 519 51p 00 265 264 263 226.26.0| 00| 588/ 587 58% 588 58]0
C A('13-'15) 0.0 | 266.7| 266.7 266.8 266/8 2640 00 220.3 229.29.5 229.6| 229.4 0.00 276/8 276.8 276.8 27169 2}7.0
6,;3 (13-15) 00 | 49.2| 492| 491 491 49p 00 361 360 36.0 935358]| 0.00| 527 527 526 52 525
AAVA(13-32) | 0.00 | 0.18| 0.18/ 0.18 0.18 0.1p 0.00 047 047 047470 047| 000§ 020 020 0.2p 020 0.p0
AAV A (‘13-15) | 0.00 | 0.05| 0.05| 0.05 0.05 0.0p 0.0 0.24 0Q24 024240 0.24| 0.031] 0.077 0.07 0.0f 0.Q7 0.7
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Operating Models Base OM OMal OMa3
HCR Alternatives values No Base No Base No Base
Catch 0.75 | 0.80 MP2 0.90 | 0.95 Catch 0.75 | 0.80 MP2 0.90 | 0.95 Catch 0.75 | 0.80 MP2 0.90 | 0.95
Sardine BS, /KS 054 | 0.41| 041| 041 04] 041 054 042 042 042420 042| 054/ 041 041 041 041 041
biomass min
statistics Brﬁin/Risks 2.03 1.57 1.57 1.57 1.57 1.5y 2.03 1.60 160 1.60.59 1 1.59 2.03 1.58 1.58 1.58 1.58 1.%8
525032/K5 0.99 | 0.75| 0.75| 0.75 0.7% 0.7p 0.99 0.Y7 0,77 0.77.77 0 0.77 0.99| 0.75] 0.74 0.76 0.75 0.F5
825032/Risk5 4.04 | 3.02| 3.02| 3.02 3.02 30p 404 3.09 3/09 3.09.093 3.09| 4.04| 3.02 3.07 3.02 3.02 3.2
325032/325011 1.99 1.46 1.46 1.46 1.46 1.4p 1.99 1.50 1,50 1,50.501 1.50 1.99 1.46 1.446 1.46 1.46 1.46
Safd"?e _CatCh CcS (‘13-'32) 0.0 160.1| 160.1 160.1 160j1 164.0 0J0 162.2 162.82.21 162.2| 162.] 0.0 1603 160.2 160.2 160.2 1$0.2
statistics —
be, 0.0 31.3| 31.4| 31.4 31.6 31.F 0.0 2148 21.8 20.9 022.22.1 0.0 31.6| 31.6 31.7 318 3210
CcS (‘13-'15) 0.0 129.3| 129.3 129.83 129|3 1293 0J0 129.3 129.29.31] 129.3| 129.3 0.0 129/3 129.3 129.3 129.3 1%9.3
AAV S (‘13-32) | 0.00 | 0.20| 0.20] 0.20 0.2( 0.2p 0.0 0.p2 0.22 0.22.22 0 0.22 0.00| 0.21 0.21 021 021 0.21
AAV S (‘13-'15) | 0.00 | 0.04| 0.04] 0.04 0.04 0.0 0.00 .04 0,04 004040 0.04]|] 0.00f 0.04 004 0.04 0.04 0.04
Anchovy A <A
Exceptional p(TACy Crmtac) 0.29 | 0.29| 0.29| 0.29 0.29 0.64 064 064 064 Q64 0.22 0.22| 0.22 0.22 0.22
Circumstances
ECC’;nsec 3.18 | 3.18| 3.18| 3.18 3.18 7.31 7.31 7.81 7132 7131 2.76 2.76| 2.76| 2.74 2.7¢
Anchovy p(CIose) 0.27 | 0.27| 0.27| 0.27 0.27 0.57 0.57 0.67 057 a.57 0.22 0.22| 0.22 0.22 0.22
Fishery Closur —
Cox 26 26 26 26 26 9 9 9 9 31 31 31 31 J1
TACQose 112 112 112 113 113 36 36 36 36 3p 188 138 13939 1 140
Sardine S < S
Exceptional p(TACy Crmtac) 0.05 | 0.05| 0.05/ 0.05 0.0% 0.05 0.05 0.05 005 a.05 0.05 0.05| 0.05| 0.08 0.0%
Circumstances
ECCSOnSec 1.32 1.32 1.32 1.32 1.3% 1.3p 1.32 1.82 1,32 132 1.31 1.31 1.31 1.31 1.31
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Table 3 A repeat of Table 1, fdiBaseMP1” with BZ =400 and “BaseMP2” with B% =600, with 4= 0094 and a = 0501 but statistics are shown for alternative

maximum and minimum constraints on the anchovy TAE,base case operating models only. Bbé&l column indicates the BaseMP1 and BaseMP2 results. The
remainingbold valuesin the first few rows show the changes in the traitsts from BaseMP1 or BaseMP2.

BaseMP1 BaseMP2
Additional season Yes No No Yes No No
Ch e 120 120 100 120 120 120 120 | 120 120 100 120 120 120 120
Covcacns C';;’C A 400 450 400 300 400 300 350 400 450 | 400 300 400 300 350
Chiec 450 450 450 350 450 350 350 450 | 450 450 350 450 350 350
caasA 120 120 120 120 80 80 120 120 120 120 120 80 80 120
Risk statistics risk A 0.020 | 0.344 | 0.261 | 0.330| 0.329] 0.330 0.318 0.2410.196 | 0.143 | 0.186| 0.186 0.187 0.170 0.137
risk S 0.031 | 0.209 | 0.212 | 0.209| 0.199] 0.208 0.20p 0.2080.203 | 0.201 | 0.203| 0.195| 0.204 0.195 0.198
Anchovy 10%ile 1.00 | 0.11 | 0.13 0.11 0.11 0.11 0.11 0.14 0.19 0.22 0.20 0.20 0.20 0.20 0.24
depletion 20%ile 1.00 | 0.14 | 0.22 0.15 0.16 0.16 0.17 0.24 0.22 0.29 0.22 0.24 0.23 0.25 0.34
ratios 30%ile 1.00 | 0.18 | 0.31 0.19 0.22 0.20 0.23 033 025 | 0.35 0.25 0.28 0.27 0.29 0.31
40%sile 1.00 | 0.24 | 0.36 0.24 0.27 0.26 0.28 0.39 0.29 0.40 0.29 0.32 0.32 0.35 0.44
50%ile 1.00 | 0.27 | 0.40 0.28 0.33 0.30 0.35 043 0.31 0.42 0.32 0.37 0.34 0.38 0.44
Anchovy Ban/K” 022 | 008 | 0.14 0.08 0.09 0.08 0.09 011 009 | 0.11 0.09 0.10 0.09 0.10 0.1]
biomass min
statistics B,ﬁin/RiskA 7.57 2.84 | 3.79 2.87 3.19 3.00 3.26 4.04 3.17 | 4.04 3.19 3.49 3.31 3.56 4.24
Bonsz/K A 1.17 | 052 | 0.63 0.52 0.59 0.55 0.60 0.64 0.57 0.66 0.57 0.63 0.60 0.65 0.71
Bon32/ Risk” 48.19 | 20.68 | 2551 | 20.86| 23.46| 21.84 2400 27.9122.76 | 26.76 | 2291| 2556 23.83 26.06 29.10
32/*032/ BA,, 759 | 320 | 3.32 3.23 3.61 3.38 3.69 3.61 3.57 3.51 3.60 3.99 3.74 4.07 3.8(
Anchovy catch C " (13-32) 0.0 258.6 | 258.3 | 258.9| 229.4| 2541 2282 229|4264.4 | 262.1 | 264.5| 2335 260.3 2324 23243
statistics —
Ch (13-32) 0.0 50.3 N/A 51.1 40.8 41.6 37.9 N/A| 52.1 N/A 52.5 42.3 43.0 39.2 N/A
C A('13-15) 0.0 274.8 | 263.2 | 2745| 24400 266.1 2411 238|7266.8 | 258.2 | 266.3| 236.7| 258.2 234D 2335
Ch (13-15) 0.0 48.1 N/A 48 38 39 34 N/A | 491 N/A 49.1 38.6 39.5 35.5 N/A
AAV A (13-32) 0.00 | 0.18 | 0.23 0.18 0.14 0.18 0.15 0.11 0.18 | 0.23 0.18 0.14 0.18 0.15 0.11
AAV A (13-15) 0.00 | 0.05 | 0.14 0.05 0.04 0.05 0.04 0.04 0.05 | 0.14 0.05 0.05 0.05 0.04 0.04
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BaseMP1 BaseMP2
Additional season Yes No No Yes No No
ch . 120 | 120 | 100 | 120 120 120 120 120 | 120 | 100 | 120 120 120 | 120
Conviacns Cg?ch 400 450 | 400 | 300 | 400 | 300 | 350 | 400 450 | 400 | 300 | 400 | 300 | 350
CA e 450 | 450 450 | 350 | 450 | 350 | 350 | 450 | 450 | 450 | 350 | 450 | 350 | 350
caasA 120 | 120 120 120 | 80 80 120 | 120 | 120 | 120 | 120 80 80 120
Sardine biomasg  gs /s 054 | 041 | 041 | 041 | 041 o041| o041 041 041 | 041 | 041 | 041| 041 o041 04}
statistics min
BS, /Risk® 203 | 156 | 156 | 156 | 157| 156/ 157 1.5{ 157 | 157 | 158 | 158| 157| 158 1.5
BS /K S 099 | 075 | 074 | 075 | 075| 075 075 074 075 | 075 | 075 | 0.75| 0.75| 075  0.7%
BS .,/ Risk® 404 | 300 | 300 | 301 | 302| 300 302 301 302 | 301 | 303 | 304| 302/ 304 3.0
BS 5o/ BS1, 1.99 | 145 | 145 | 145 | 1.46| 1.45| 146 144 146 | 146 | 146 | 147 | 1.46| 147 1.4
Sardine catch C S (13-32) 00 | 159.2 | 159.2 | 159.3| 159.7| 159.2  159. 159|5160.1 | 159.9 | 160.2| 160.5 160.0 160.5 16d.2
statistics —
Cyy 00 | 335 | 341 | 330 | 31.9| 336 319 329 314 | 326 | 311 | 300| 31.7| 301 315
C S (13-15) 0.00 | 128.9 | 129.1 | 128.9| 129.0f 1289 1290 129|2129.3 | 129.3 | 129.3| 129.3| 1293 1293 1294
AAV S (13-32) 0.0 02 | 021 | 020 021| 020 021 021 020 | 021 | 020| o021| 020 021 02}
AAV S (13-15) 00 | 004 | 004 | 004 | 004 004 004 004 004 | 004 | 004 | 004| 004 004 0.0}
Anchovy p(TAC? <c2 ) 025 | 018 | 024 | 023| o024 023 011 020 | 922 | 020 | 028 | 028| 027 021
Exceptional Y
Circumstances ECA cec 346 | 337 | 339 | 351| 346 352 341 318 | 301 | 315 | 320 | 312| 3.14| 3.0
Anchovy p(Close) 0.28 | 0.23 0.27 0.27 0.27 0.26 024 0.27 | 023 | 0.27 0.26 0.26 0.26| 0.23
Fishery Closure — 3
CA 26 31 26 25 26 25 30| 26 26 25 27 26 30
TAC ho 113 | 139 | 113 | 111 | 116| 113| 135 113 | 140 | 112 | 111 | 116 | 113 | 135
Sardine p(TACS < Cfmtac) 005 | 005 | 005 | o005| o005 005 004 005 | 905 | 005 | 005| 005| 005 0.04
Exceptional Y
Circumstances ECS cec 134 | 134 | 134 | 1.34| 134| 134 134 132 | 132 | 132 | 132 | 132| 132 1.33
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Table 4. A repeat of Table 1, fdiBaseMP1” with B2 =400 and “BaseMP2” with B% =600, compared to an alternative wi; =800 (3= 0094 and a = 0501),

and statistics are shown for two alternative anghaperating models. THeold column indicates the BaseMP1 and BaseMP2 results.

Operating Models Base OM OMal OMa2
. . No No No
Exceptional Circumstances Threshold Catch 400 600 800 Catch 400 600 800 Catch 400 600 800
Risk statistics risk 0.020 | 0.344 0.196| 0.110 0.56 0.938 0.867 0.84p 0.15 0.702 0.520 50.39
risk S 0.031 | 0.209 0.203| 0.194 0.031 0.199 0.188 0.17p 0.03 0.1p7 0.188 800.L
Anchovy 10%ile 1.00 0.11 0.19 0.27 1.00 0.05 0.17 0.28 1.0d 0.18 0.23 0.31
depletion 20%ile 1.00 0.14 0.22 0.30 1.00 0.12 0.21 0.32 1.0d 0.18 0.23 0.32
ratios 30%ile 1.00 0.18 0.25 0.30 1.00 0.14 0.24 0.31 1.0d 0.14 0.24 0.32
40%ile 1.00 0.24 0.29 | 0.34 1.00 0.18 0.28 0.35 1.0d 0.18 0.26 0.33
50%ile 1.00 0.27 0.31 | 0.36 1.00 0.22 0.29 0.35 1.0d 0.21 0.28 0.35
Anchovy BA /KA 0.22 0.08 0.09 | 0.10 0.04 0.01 0.02 0.02 0.10 0.03 0.04 0.95
biomass min
statistics B2, /Risk? 757 | 284 | 317 | 353 | 111 | 033| 046| 056 332 086 118 149
Bongz/K A 1.17 0.52 0.57 | 0.61 0.87 0.37 0.42 0.46 0.99 0.41 0.47 0.41
|32A032/ Risk” 48.19 | 20.68 | 22.76| 24.64 | 33.02| 13.00 15.27% 17.1 38.3 15.10 17|58 4195
|32A032/|5>,2A011 7.59 3.20 3.57 | 3.90 5.12 2.06 2.42 2.7 5.97 2.41 2.80 311
Anchovy catch [ ©A13.132) 00 | 258.6 | 264.4| 2672 | 00 | 1253 1294 129y 0.0 1556 162.0 16B.5
statistics —
Caa (13-32) 0.0 50.3 | 52.1 | 52.6 0.0 245 | 263 267 0.0 30. 33.p 338
c_:A(’13-‘15) 0.0 2748 | 266.8 | 254.9 0.0 238.5 229.5 217.p 0.0 24917 240.1 22y .4
Ca (13-15) 00 | 481 | 491 | 491 0.0 36.2| 360| 356 0.0 39.4  39f 39f5
AAV A ('13-32) 0.0 0.18 0.18 0.18 0.0 0.49 0.47 0.45 0.0 0.5( 0.4p 0.90
AAV A (13-'15) 0.0 0.05 0.05 0.05 0.0 0.24 0.24 0.24 0.0 0.16 0.2 0.43
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Operating Models Base OM OMal OMa?2
. . No No No
Exceptional Circumstances Threshojd Catch 400 600 800 Catch 400 600 800 Catch 400 600 800
Sardine biomasg  ps /i s 054 | 041 | 041 | 041 | 054 | o041| o042 042l 054 041 042 042
statistics min
BS, /Risk® 2.03 | 156 157 | 1.59 2.03 1.57 1.60 1.61 2.03 1.57 1.59 1.41
BS,,/KS 099 | 075 0.75 | 0.75 0.99 0.76 0.77 0.77 0.99 0.76 0.76 0.16
BS 5,/ Risk® 404 | 3.00 302 | 304 | 4.04 3.06 3.09 3.11 4.04 3.04 3.06 3.08
S S b
BS..,/ B, 1.99 | 1.45 1.46 | 1.7 1.99 1.48 1.50 1.51 1.99 1.47 1.48 1.49
Sardine catch CS(13-32) 0.0 159.2 | 160.1| 160.9 0.0 160.9| 162.2  163.p 0.0 1606  161.8  16p.
statistics p—
Cy, 0.0 33.5 31.4 | 296 0.0 24.8 21.9 19.7 0.0 27.7 25.0 22|7
C 5(13-15) 0.0 | 1289 | 129.3| 129.6 0.0 128.9| 1293  169.6 0.0 12819 1293  12p.
AAV S (13-32) 0.0 0.2 020 | 0.21 0.0 0.22 0.22 0.23 0.0 0.21 0.21L 0.42
AAV S (13-15) 0.0 0.04 0.04 | 0.04 0.0 0.04 0.04 0.04 0.0 0.04 0.04 0.44
Anchovy TAC. <ch 0.25 0.29 | 0.33 0.60 0.64 0.67 0.51 0.55 0.5p
Exceptional p( y m”tac) : : : ' ' ' ' 7 '
Circumstances ECA coc 3.46 3.18 | 3.12 7.52 7.31 7.22 5.67 5.58 5.6[L
Anchovy p(Close) 028 | 027 | 0.27 057 | 057| 058 0.47] 047 | 047
Fishery Closur — 13 13
Ch, 26 26 26 10 9 9 14
TAC b 113 | 113 | 110 39 36 34 56 | 94 52
Sardine TACS <c5 0.05 | 005 | 0.05 0.05 | 0.05| 0.04 0.05 005 | 005
Exceptional p( y m“tac) : ' ' ' ' ' '
Circumstances ECS, cec 1.34 132 | 1.31 1.34 1.32 1.31 133 | 131 1.30
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Figure 1. Trade-off curves for OMP-08, Interim OMP-13 andsBEIP1 withBZ = 400.
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Figure 2. Trade-off curves for Interim OMP-13, BaseMP1 wB{} =400 and BaseMP2 wittBZ = 600 The latter

two MPs are shown with and without an additionalsem from October-December.
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Figure 3. Trade-off curves for Interim OMP-13, a) BaseMP1wB/ =400 and b) BaseMP2 wittB2 = 600The

latter two MPs are shown with alternative minimuna anaximum anchovy TACs.
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Appendix 1 : An update to equation A.10 of the Simlation Testing Framework used for OMP-13

Sardine O-year-old catch prior to the recruit survey

The 0-year-old sardine catch prior to the recruit/gy is based on the January to mid-May bycatduming with i)
round herring, ii) adult sardine in the directezhéry, and iii) juvenile anchovy. It is assumeat @l juvenile sardine
bycatch with round herring occurs after the recsuitvey. It is further assumed that half the juileesardine in the

directed sardine catch is caught by the time oktiveey. The 0-year-old sardine catch prior tosilnevey is thus:

1
= LUSrawrlTAC)? N S Pred A, pred i A
CS,pred — 2 +k. Ly-10 eajanmyqy,janmy y,0bs "Y0Oc
1y,0bs V_VS janmay N A, pred V_V—S )
10c 1y-10 10c
1
“wy™'r,TACS
CS,pred —
2,y,0bs — —s '
W2,0c
Wheres,, am, ~ N(03) (A.10)
and Ky and 0., are given in equations (A.41) and (A.43) respetyiv wis the estimate of the maximum

amount of<l4cm sardine bycatch in the directed (>14cm) sardiatch used to set the sardine TAB. During

draw

simulation, this maximum amount is not always assditaken. Instead, the proportiam,

, of the directed catch

assumed taken is drawn from a distribution basetth@mhistoric proportions (Figure Al).
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