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OMP-13: Further results for alternative anchovy harvest control rules

C.L. de Moor*
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de Moor and Butterworth (2013a,b) have shown some comparisons between alternative potential risk levels and
harvest control rules for OMP-13. This document presents some further comparisons following requests arising at the
OMP Task Team meeting on 22" May 2013. The sardine base case operating model is that for a single stock used to
develop Interim OMP-13 (de Moor and Butterworth 2012). The anchovy base case operating model assumes a

Beverton Holt stock recruitment relationship with juvenile and adult natural mortality rates of 1.2year™.

Trade-off curves and summary statistics at the corresponding corner points are presented for three different anchovy
Exceptional Circumstances thresholds of B/ =400, B =600 and B/ =800 . The form of the harvest control rules

above and below the Exceptional Circumstances threshold remains the same, regardless of the threshold. Thus below

the threshold the anchovy TAC is decreased quadratically, reaching zero at 100 000t, 150 000t and 200 000t,
respectively (i.e. a quarter of the threshold). Comparisons are made between anchovy risk levels of risk* <0.15,

risk® <0.25 and risk” <0.35. Comparisons are also made between candidate MPs with an additional anchovy sub-
season from October — December to ones with no additional sub-season. In the latter case the maximum anchovy
normal season TAC of 450 000t is the only constraint on the increase in anchovy TAC following the May recruit
survey results, while in the former case the post-recruit survey increase in the anchovy normal season TAC is

constrained by a maximum of 150 000t.

Results and Discussion

Figure 1 shows trade-off curves for the three alternative anchovy risk levels and anchovy Exceptional Circumstances
thresholds. Results are shown for MPs which assume no additional anchovy sub-season. Figure la shows results
where the historic average back-projected recruitment used in the harvest control rule formula is based on a natural
mortality rate of 0.9year™, while Figure 1b (and all other results presented) assumes a natural mortality rate of 1.2year”
"in this historic back-projected average. Results presented in earlier documents have been based on the lower historic
average of 180 billion. However, if the base case operating models for anchovy will assume juvenile and adult natural
mortality rates of 1.2year”, the higher value of 217 billion should be used. There is little difference in the average

projected catches between Figures 1a and 1b, however, the key control parameter ¢,, increases with an increase in

this historic average. Table 1 lists the summary statistics corresponding to the corner points of the trade-off curves in

Figure 1b.

As the anchovy Exceptional Circumstances threshold is increased, there is an increase in the average projected

anchovy catch for the same anchovy risk level, with a smaller decrease in the average projected directed sardine catch.

* MARAM (Marine Resource Assessment and Management Group), Department of Mathematics and Applied Mathematics,
University of Cape Town, Rondebosch, 7701, South Africa.
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For example, when anchovy risk is constrained to a maximum of 0.25, the average projected anchovy catch increases
from 256 to 275 to 282 thousand tonnes as the Exceptional Circumstances threshold increases from 400 to 600 and
800 thousand tonnes. The associated decrease in average projected directed sardine catch is from 159 to 154 to 153
thousand tonnes. The gain (increase) in average anchovy catch with increasing risk levels decreases in size for higher
risk levels (Table 1, Figure 1b). As expected, the proportion of times anchovy Exceptional Circumstances are

simulated to be declared increases both with increasing risk level and increasing Exceptional Circumstances threshold.

Figure 2 shows the trade-off curves for candidate MPs both with and without an additional anchovy sub-season, with
the summary statistics for the corner points of these curves given in Table 2. This shows that for the same risk level,
the removal of the additional season results in an increase in projected average anchovy catch and sardine bycatch
with a resultant decrease in projected sardine bycatch. At the corner points of the trade-off curves, the average
projected anchovy catch increases by 6-7000t if the additional season is removed. The average increase in sardine

bycatch is 4 000t, with a projected average decrease of 5-7 000t of directed sardine catch.

Figures 3 to 6 present histograms of future simulated survey observations which form key inputs into the harvest
control rule formulae. Histograms are presented for the corner points of the trade-off curves assuming risk * <0.25
with B2 =4000r B2 =600. Figures 3 and 5 show that the histogram of future simulated observations is
highly skewed towards low values, but there is a long tail of values higher than historically observed. The
medians of the skewed distributions are thus lower than the averages. The median projected observed
November 1+ biomass is 1.2 million tonnes for B2 =600 and 1.5 million tonnes for B =400 with
averages of 2.8 and 3.1 million tonnes, respectively. The median projected observed May recruitment, back-
projected to November of the previous year to account for natural and fishing mortality, is 118 billion for

B2 =600 and 138 billion for B/, =400, while the averages are 320 and 354 billion, respectively.

The weight of these histograms shifts slightly to the left (i.e., lower values) if the same harvest control rules
are simulated using an alternative operating model. The alternative operating model used assumed a Hockey
Stick stock recruitment relationship with estimated inflection point and natural mortality rates 1.2year’!

(Figures 3b and 5b).

Histograms of the ratio of these future simulated observations to the historic average are also shown (Figures 4 and 6)
as this ratio used in the harvest control rule formulae (equations OMP.3 and OMP.10 of de Moor and Butterworth

(2012)). Once again, the skewed distributions result in lower medians than averages. The median projected ratio for

November 1+ biomass is 0.86 for ch =600 and 1.11 for Bi =400, while the averages are 2.00 and 2.25,

respectively. The median projected ratio for back-projected May recruitment is 1.14 for Bﬁ, =600 and 1.31 for
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B 2, =400, while the averages are 2.92 and 3.21, respectively. The shift of these histograms to the left under the

alternative operating model is more pronounced.
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Table 1. Key summary statistics for the sardine and anchovy resources under a no-catch scenario and alternative

constraints on the Harvest Control Rules for Candidate OMP-13:

risk ® - the probability that adult sardine biomass falls below the average adult sardine biomass over
November 1991 to November 1994 (the “risk threshold”, Risk *) at least once during the projection period of
20 years;

risk* - the probability that adult anchovy biomass falls below 10% of the average adult anchovy biomass

between November 1984 and November 1999 at least once during the projection period of 20 years;

S/A
min °

average minimum biomass, B over the projection period as a proportion of carrying capacity (K*'*) and

as a proportion of the risk threshold;

average biomass at the end of the projection period, Bjog/;, as a proportion of carrying capacity, as a
proportion of the risk threshold, and as a proportion of biomass at the beginning of the projection period;
average directed catch (in thousands of tons), C5/C*, and average anchovy catch during the additional
season, C. af, ;

average sardine bycatch comprising juvenile sardine bycatch with anchovy, round herring and large sardine

(in thousands of tons), C ,;;;

average proportional annual change in directed catch, AAV */AAV *;

proportion of times the directed TAC decreases below the minimum TAC (i.e., Exceptional Circumstances are

declared), TAC;“S <chlS

mntac
average number of years for which Exceptional Circumstances, if declared, are declared consecutively,

ECA/S

proportion of times the anchovy normal season fishery is closed due to the sardine TAB limit', p(Close);
—~A

average normal season anchovy catch lost in each of those years in which the fishery was closed, C,/, ; and

average normal season anchovy TAC in years in which the fishery was closed TAC ?zm .

Statistics are compared for the corner points from trade-off curves for candidate MPs which assume no additional

season and three different anchovy Exceptional Circumstances thresholds ( B =400,B2 =600 and B =800)

against three different anchovy risk levels ( risk * <0.15, risk* <0.25 and risk* <0.35).

! This is the proportion of times the revised normal season sardine TAB with anchovy is reached and excludes any times the initial
normal season sardine TAB with anchovy may be reached.
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Exceptional Circumstances Threshold No 400 400 600 600 600 800 800
Anchovy tuning risk level Catch 0.25 0.35 0.15 0.25 0.35 0.15 0.25
Key Control B 0.094 | 0.088 | 0.096 | 0.090 | 0089 | 0.094 | 0.089
Parameters Ol 0539 | 0755 | 0593 | 0871 | 0894 | 0.884 | 1.061
) . risk’ 0.020 | 0209 | 0207 | 0207 | 0209 | 0209 | 0.209 | 0.209
Risk statistics n
risk 0.031 | 0245 | 0344 | 0.146 | 0247 | 0259 | 0.134 | 0.173
10%ile 1.00 0.14 0.10 0.22 0.15 0.14 022 | 0.19
Anchovy 20%ile 1.00 0.23 0.14 0.28 0.18 0.18 024 | 022
depletion 30%ile 1.00 0.33 0.19 0.34 0.22 0.21 027 | 023
ratios 40%ile 1.00 0.38 0.25 0.39 0.26 0.25 031 | 026
50%ile 1.00 0.43 0.31 0.41 0.29 0.28 033 | 029
A A
B /K 022 | o011 | 009 | o011 009 | 009 | 010 | 009
B2 [ Risk?
Anchovy oin | Ris 7.57 3.93 321 3.98 3.18 3.13 346 | 3.17
1 A A
biomass By, /K 1.17 0.65 0.55 0.66 0.55 0.55 059 | 0.56
statistics p—
A . A
B3,/ Risk 48.19 | 2642 | 2217 | 2653 | 2225 | 21.98 | 23.73 | 22.40
A A
Bisy /By, 7.59 3.43 2.88 3.48 2.92 2.88 3.14 | 295
C *(“13-32) 0 256 267 264 275 276 279 282
~ A
Coa (13-32) 0 0 0 0 0 0 0 0
Anchovy catch C*(13-15) 0 257 287 260 295 297 288 302
statistics CA ias
w (13-15) 0 0 0 0 0 0 0 0
AAV A (13-32) 0.23 0.21 0.23 0.19 0.19 0.19 | 0.18
AAV A (“13-15) 0.15 0.13 0.14 0.13 0.13 0.13 | 0.13
By, /K* 0.54 0.41 0.41 0.41 0.41 0.41 041 | 041
S . S
B3,/ Risk 2.03 1.56 1.56 1.56 1.56 1.56 155 | 1.56
Sardine biomass T
statistics B3y /K 0.99 0.75 0.75 0.74 0.74 0.74 0.74 | 0.74
S . S
B3,/ Risk 4.04 3.00 3.01 2.99 2.99 2.99 297 | 2.99
B3y, [ Boor, 1.99 1.45 1.45 1.44 1.44 1.44 1.43 1.44
C* (13-32) 0 159 152 161 154 153 159 153
cs
Sardine catch _ ) 34 38 33 39 39 37 39
statistics C 5 (13-15) 129 124 131 125 125 129 125
AAV S (*13-32) 0.21 0.20 0.21 0.19 0.19 020 | 0.19
AAV S (“13-15) 0.04 0.04 0.04 0.04 0.04 0.04 | 0.04
Anchovy p(TAC(,‘ < c,ﬁm) 017 | 023 | 022 | 030 | 031 035 | 0.39
Exceptional .
Circumstances ECinm 3.37 3.55 3.02 3.43 3.46 3.39 3.57
p(Close) 0.23 0.25 0.23 0.26 0.26 026 | 027
_ Anchovy ch 31 32 32 33 33 33 33
Fishery Closure ost
TAC . 139 138 142 139 139 138 140
Sardine p(TACf < CS,) 0.05 0.05 0.05 0.05 0.05 0.05 | 0.05
Exceptional .
Circumstances ECS 1.34 133 1.32 1.35 1.35 133 1.33

consec
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Table 2. Key summary statistics as for Table 1, but for candidate MPs which assume an additional season from
October — December and for candidate MPs which assume no additional season for two different anchovy Exceptional

Circumstances thresholds with different anchovy risk levels (BA =400 with risk® <0.35, and Bi =600 with

ec

risk® <0.20) .
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Exceptional Circumstances Threshold No Catch 400 600
Anchovy tuning risk level 0.35 0.20
Additional season Oct-Dec No Oct-Dec No
Key Control B 0.094 0.088 0.098 0.094
Parameters Olns 0.588 0.755 0.581 0.726
. . sk S ) . ) ) .
Risk statistics ris _ 0.020 0.207 0.207 0.209 0.209
risk 0.031 0.348 0.344 0.194 0.196
10%ile 1.00 0.11 0.10 0.19 0.18
Anchovy 20%ile 1.00 0.14 0.14 0.22 0.22
depletion 30%ile 1.00 0.17 0.19 0.25 0.28
ratios 40%ile 1.00 0.23 0.25 0.28 0.32
50%ile 1.00 0.27 0.31 0.31 0.35
A A
By /K 0.22 0.08 0.09 0.09 0.10
B2 [ Risk*
Anchovy oin | Ris 7.57 2.81 321 3.15 3.55
1 A A
biomass By, /K 1.17 0.52 0.55 0.57 0.60
statistics p—
A . A
Bj, / Risk 48.19 20.55 22.17 22.70 24.24
A A
Bisy /By, 7.59 3.18 2.88 3.56 3.18
C"(‘13-32) 0 260 267 266 272
—~ A
Co (13-32) 0 49 0 51 0
Anchovy catch c’ (’13-°15) 0 276 287 267 279
statistics 6 A
a (C13-15) 0 48 0 49 0
AAV A (13-32) 0.18 0.21 0.18 0.21
AAV A (“13-15) 0.05 0.13 0.05 0.13
By, /K* 0.54 0.41 0.41 0.41 0.41
B,/ Risk® 2.03 1.56 156 1.56 1.56
Sardine biomass T —
statistics By, /K 0.99 0.74 0.75 0.74 0.74
S . S
B3,/ Risk 4.04 3.00 3.01 2.98 2.98
S S
B3,/ Booi, 1.99 1.45 1.45 1.44 1.44
C 5 (*13-32) 0 159 152 164 159
Cy 34 38 32 36
Sardine catch — i
statistics C” (‘13-°15) 129 124 133 129
AAV S (‘13-32) 0.20 0.20 0.21 0.20
AAV S (‘13-15) 0.04 0.04 0.04 0.04
Anchovy p(TAC(,‘ < c,ﬁm) 0.25 0.23 0.30 0.26
Exceptional .
Circumstances EC(’;H see 3.45 3.55 3.16 3.19
p(Close) 0.28 0.25 0.27 0.24
Anchovy cA 26 32 26 33
Fishery Closure fost
TAC oo 114 138 114 141
Sardine p(TACf < cst) 0.05 0.05 0.05 0.05
Exceptional .
Circumstances ECS 1.35 1.33 1.33 1.33

consec




“0=4 UdUM PIASIYIL 0 WINWIXEUI Y} JOUIP SIAIND Y} O JXU PIIISUT SAN[A %0 YL, “T 9[qe], Ul paiuasaid are sonsnels douewrograd
YOIYMm 10J udsoyd  syutod IouI0d,, Ay JJeIIPUL SASSONd YL, "Ik 0= W = w U Surunsse paje[no[ed sI uolf[iq O] JO JUSWIINIOAI JLI0)SIY d3eIoAe pajoofoid-yoeq oy
PUE UOSEIS [EUONIPPE OU SAWNSSE YOIYM A JePIPULD B UO PISEq dIB SIAIND [V "(MOI JOMO]) GE'0 > |, Y1 PUB GT'0> |, YL “G['Q> |, YSLL (S[OAJ[ YSL AAOYOUER dAIBUId)[E

a1y pue ([oued roddn) (8= .wm pue (09 = mm ‘00p = wm ‘sproysaIy} sooueiswnoIr) [euondadxy AAOyouR 9ATIRUIR)E 991y} Surredwiod SOAIND JJo-opel], "B dINSL

(10001) Y9182 ANOYOUY SBEIOAY (10001) Y9189 Anoyouy 2Besany (10001) uo1eD AnoyoUy BbesenY
00 062 082 0/ 09 05  O0bg 082 02 00 06 0% 0@ 0% O o o 0m 0 oz o oz o 0w @ 0% 0=
.: — L L . L L 0zl 160°T=""D 189°0=""0 -99y'0=""0
LL9'T="D | L ot
T > POk
| H H 3
| Lovk @ rov & ovk 3
® S S
| T sk g Fosk g
_. 3 3 3
L =29 F 09Il L =0
00z 2 38 09 32
o2 m Q Sa
52 0>wisu o=@ GEOPYISH «eeeeneen =1 0Uizg . FoLie e
GLOPYISH = = = .m.. GZ'0>YsH s mm.ov(xw__ m.
L 081 3 GLOSWSH — — — - 081 m. ErAva 2R - 08} 3
[+ (o) Q
- Losl % Lost § Lol &
008=vyJ3 g 009=y23 s 00=yJ23 S
002 002 002
(10001) yo1eg Anoyouy sbeseny (10001) yo1eD Anoyouy obesany (10001) yo1e9 ArOyouy abesany
00 062 082 0/ 0% 0 Oy 082 0z ooe 06z o0& 0z 0% 05e ore %% e 00 062 082 0/Z2 092 052 Oz 082 0z
0zt p— g o0ek
—— — L291="0 |z6L'0=""D
L60'T="D : 189°0="0 - 2e60="0 | ges0="n | -
: L ost roeL 3§ Logt =
: z a ' ! 3
: Love @ A | 0 Lovk @
: 8 o o
m ost § .omrw.w | | st _g
= @ =
..., L 0912 8 too1 g8 X o 4 L 0g1 88
=5 =g e T~ - e o o g9
009=03 - e e — o g 008703 = — — I m.
g =03 —— o 009=03 — — —
00v=03 Lost & 00v=03 rost o rost @
] - 1]
Fost § Lost & ; FosL S
SE0>ISH ° ST'0>ISH ST'O>ysH
ooz = 002 002

IT/Tdd-DMS/NAL/ET0C/SHTIIHSIH



“0=4 UdUM PIASIYIL 0 WINWIXEUW Y} JOUIP SIAIND ) O IXU PIIISUT SAN[A %0 YL, " 9[qe], Ul paiuasaid are sonsnels douewrograd
YoIyM 10J UISOYd  Syutod Ioul0d,, oy} JEIIPUL SISSOId YL MK T [= T W = m U Surunsse paje[no[ed sI UoI[[lq L7 JO JUSUNINIIAI OLI0ISIY d3eIoAr pajosfoid-yoeq oy
pUE UOSEIS [EUONIPPE OU SAWNSSE YOIYM JIA JePIPULD B UO PISEq dIB SIAIND [V "(MOI JOMO[) GE'0 > |, ¥S1 PUB GT'0> |, YL “G[°Q> |, YSLL (S[OAJ[ YSL AAOYOUER dAIRUId)[E

sa1y) pue (joued 1oddn) (g = mm pue 009 = mm “00F = .wm {SPIOYSAIY) $IOURISWNOIT) Teuondodxy AAOyouR aATRWId)E 92I1y) Surredwiod SaAIND Jjo-apel], *q[ dan3Ig

(10001) yor1eD Anoyouy abeseny (10001) yor1eD Aroyouy abeleny (10001) yored Aroyouy abesany
00e 06z 082 0/ 0% 0SZz Ovz 08z 022 00  06c 08¢ 0L 0%  0se  Ove  0€e ommo 00e 062 082 0/ 0% 0SZ Oy  0€g  O2e
. A 1 X f : - —_— . . . 2L X X . A . \ A 021
ozt ovr1="0 :|| €L8°0= a  €65°0="0 SSL°0=""0 -6£5°0=""0
eot=0 | | : L oel
T : | » Poek
: g : Loyt @ 3
! ot 8 : ! 8 For 3
[2 K | LosL @ L oL [
| Fost © o =]
Lo =8 | ootz L 091z 8
o =% So
W =% =314 W b4
52 0>wisu [ oL= @ GEOPYISH «eeeeeee =1 0LLE @ FOLIE P
GLOSYASH = — — s S2:0>visU 3 S8 0>VIsu a
rosk 3 LGPV — — — P08k 3 52'0>WHisu st 5
Q o o
_ o6l Lost & Lost &
008=vyJ3 g 009=y23 s 00v=vyJ3 £
002 002 002
(10001) yo1e9 Aroyduy abesany (10001) yo1eD Aroyduy abesony (10001) y21eD AnOydUY BbRIBAY
00 062 082 O/ 092  0S2 OvZ  0€e 02 00e 062 082 0Le 092 052 ove 0€e 00e 06z 082 02 092 0§z  Ov2 082 022
o0zh pm—— oct 021
ovT'T="0 ; SSL'0=""D > ze60="0 | 0
: L ogt roek 3 Logt %
: > 3 | | g
: Fovk @ Fovk @ Loyl @
: o o | | ©
3 ® Losi_3 2
% Lost @ =8 | | Fosk_g
Se. = So =9
09z 8 - 091 ga X< + oot 88
g =g S-S o oo~ g
006-03 - eeroLige 00503 — o 2 008-03 — — — I e A -1
a 93— o 009=03 — — — 5
00r=03 Logt & 00r=03 FosL o Logs 8
] - &
. rosk £ . Fosl ) Lost &
SE0>yIsH 2 ST0>yIsY STO>yISH
00z = 002 002

TT/TAd-DMS/NAL/ET0C/SHTIIHSIH



FISHERIES/2013/JUN/SWG-PEL/11

< 200 < 200
S ECA=400, risk”A<0.35 S
S 190 S 190
o )
£ 180 £ 180
° With Ad Season °
3 =171 No Ad Season (%
s 8 0 88
28 28
§ =160 § =160
& =
2 150 1 2 150
g g
o 140 { o 140
2 I

130 130

0,,5=0.588"  @1,,=0.755
120 T T T — T T 120
220 230 240 250 260 270 280 290 300 220

170 4T T S

e caaa
®®00000000000 ™

ECA=600, risk”"<0.20

----- With Ad Season
~~~~~~~~~ No Ad Season

-
TS

®,,=0.726

ES

Average Anchovy Catch (1000t)

240 250 260 270 280 290 300

Average Anchovy Catch (1000t)

Figure 2. Trade-off curves comparing a candidate MP with an additional season from October — December to one

with no additional season. Curves are shown for B/, =400 with risk* <0.35 and for B} =600 with risk* <0.20.

The crosses indicate the “corner points” chosen for which performance statistics are presented in Table 2. The Ot

values inserted next to the curves denote the maximum 0, achieved when S=0.

10



FISHERIES/2013/JUN/SWG-PEL/11

a)os 1 BH12  blos § HS1.2
0.45 A 0.45 A1
0.4 A 0.4 A
0.35 1 0.35 1
0.3 - 0.3 A
0.25 A1 0.25 A1
02 A W EC=600 02 1 M EC=600
0.15 1 W EC=400 0.15 1 M EC=400
0.1 1 O Historic 0.1 1 O Historic
0.05 1 0.05 1
0 - 0 A
O O O O O 0O OO 0O 0O OO0 0O O0OOoO o o o
3232333333038 cgg88gs8ggg88ss82¢88s
AN M <IN ONOMOO-ACNMST 0 © N WwwwmwmuwmwmwmuwmLuwmwmuwmwmwmwmwmo
O o o o o " NN N ONOWO O AN M I N O
A R TR B B B B | \/—\|
Observed November 1+ Biomass ('000t) Observed November 1+ Biomass ('000t)

Figure 3. Histograms of the simulated future observed November 1+ biomass together with a histogram of the 1984-
2011 observations for a) the corner points of trade-off curves assuming no additional season, risk” <0.25 and either
B2 =400 ($=0.094,a, =0.539) or B2 =600(5=0.090,c, =0.871), and b) the same harvest control rule and

parameters, but assuming an alternative underlying operating model.

a)o3 4 BH12 blo3 ; HS1.2
0.25 1 0.25 1
0.2 A 02 1
0.15 1 0.15 A
W EC=600 B EC=600
0.1 1 B EC=400 0.1 1 B EC=400
0.05 A+ 0.05 A
0 - 0
O N LW LWLWwLwLwLwmLwmLuwmLwmLuwmLuwmLwmuwmuwmesh O LN LN W LW LWLWwLwLuwmLwmLwmLuwmeLewmLwmLuwmLuwmLuwm <
dnlxamenSminamen SnEndnEndnndndn”
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Future : Historic Average Observed Biomass Future : Historic Average Observed Biomass

Figure 4. Histograms of the ratio of simulated future observed November 1+ biomass to the historic average (1380

000t) for a) the corner points of trade-off curves assuming no additional season, risk” <0.25 and either B/ =400 (

B=0.094,a, =0.539) or B2 =600(5=0.090,a, =0.871), and b) the same harvest control rule and parameters,

but assuming an alternative underlying operating model.
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Figure 5. Histograms of the simulated future back-projected observed May recruitment together with a histogram of
the 1985-2011 observations for a) the corner points of trade-off curves assuming no additional season, risk* < 0.25
and either B/, =400 (£=0.094,a, =0.539) or B2 =600 ( 5=0.090, ¢, =0.871), and b) the same harvest

control rule and parameters, but assuming an alternative underlying operating model.
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Figure 6. Histograms of the ratio of simulated future observed November 1+ biomass to the historic average (217

billion) for a) the corner points of trade-off curves assuming no additional season, risk” <0.25 and either B =400

(f=0.094,a, =0.539) or B2 =600(S=0.090,a, =0.871), and b) the same harvest control rule and

parameters, but assuming an alternative underlying operating model.
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