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Introduction

This report presents output from exploratory Norway pout stock (Nop347) assessment runs with
special focus on potential change in the MSY and PA sustainability reference points of using the
revised IBTS survey indices in DATRAS compared to the previously used indices. Furthermore,
the report presents output from exploratory Management Strategy Evaluation (MSE) with con-
sequences for the precautionary Fep of changed biomass reference points.

The report is subdivided into 5 main sections covering presentation of the revised IBTS indices,
the results from different exploratory assessment runs in relation to potential change in reference
points, and the output from exploratory Management Strategy Evaluation (MSE) of the changed
reference points according to a precautionary Feap.
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Comparison of Previous and Revised Norway pout
IBTS Survey Indices

Comparison of old and new IBTS Q1 and Q3 Survey time series with Norway pout indices by age

Table 1 and Figures 1-2 below show the different IBTS quarter one (Q1) and IBTS quarter three
(Q3) survey indices for the Norway pout stock (Nop347) by year and age as extracted from
DATRAS.

In general, there is good consistence between the new and old indices, however, it appears that
for some ages and years there are extensive differences that in a few cases are close to an order
of magnitude. This is especially the case for the older age classes influencing the spawning stock

biomass.
Table 1. The previous (old) and revised (new) IBTS quarter one (Q1) survey indices for Norway pout stock by
age and year.

Year Quarter Stock Version 0 1 2 3 4 5 Version 0 1 2 3 4 5
1972 1 NS_NorPout old NA 2578,379 872,136 3,152 NA NA new NA 2588,855 856,062 7,984 NA NA
1974 1 NS_NorPout  old NA 2555697 390,541 24,117 1,201 0,133 new NA 25550,45 387,954 23,798 1,703 0,15
1975 1 NS_NorPout old NA 4573,295 1879,796 4,344 14,214 0,429 new NA 5066,892 1849,636 36,033 19,891 0,456
1976 1 NS_NorPout  old NA 4411,127 370,892 2,318 NA NA new NA 4421661 327,67 35007 NA NA
1977 1 NS_NorPout old NA 6093,355 273,551 42,216 0,019 NA new NA 6121,923 237,721 43,81 3,151 NA
1978 1 NS_NorPout old NA 1479,377 574,692 47,013 0,264 NA new NA 1480,039 565,267 55,777 0,264 NA
1979 1 NS_NorPout old NA 2737608 316,384 74,948 NA 0,015 new NA 2737111 316,157 75,566 NA 0,121
1980 1 NS_NorPout  old NA 3276829 550,163 28,843 402 0038 new NA 3273,839 551663 30,274 4073 0,044
1981 1 NS_NorPout old NA 1082,244 377,00 14951 0,178 0,044 new NA 1091,906 376,835 14,055 0,683 1,073
1982 1 NS_NorPout old NA 4537442 261,84 59,171 1,314 NA new NA 4510,766 265,955 80,926 2,147 NA
1983 1 NS_NorPout old NA 2258,237 592,073 7479 3,118 0,056 new NA 2252,23 592,008 13,338 3,332 0,055
1984 1 NS_NorPout  old NA 499387 981,694 75477 1014 0247 new NA 4999685 055896 89,041 7,203 0551
1985 1 NS_NorPout  old NA 2341,565 1429361 73,158 3,219 0,03 new NA 2341,555 1400563 97,798 737 0,046
1986 1 NS_NorPout old NA 2069,961 382,824 19,957 1,087 0,022 new NA 2066,071 385651 18,642 3,452 0,034
1987 1 NS_NorPout old NA 3170,71 480,556 61,163 2,895 0,253 new NA 317071 474613 63,051 6,32 0,883
1088 1 NS_NorPout  old NA 123547 721,757 15021 2,062 0545 new NA 123,472 710207 24829 3632 0,793
1989 1 NS_NorPout old NA 2018,581 255,343 171,773 2647 0,227 new NA 2016,756 253,627 168,705 5,532 2,145
1990 1 NS_NorPout old NA 1295332 747934 38,611 2,567 NA new NA 1295119 7119 70,324 7,101 NA
1991 1 NS_NorPout old NA 2450,182 712,008 130,183 0,191 0,138 new NA 2428,442 693,129 156,911 0,961 0,139
1992 1 NS_NorPout  old NA 5071,202 885407 31,635 4,288 NA new NA 506033 860263 32,907 9,239 NA
1993 1 NS_NorPout old NA 2681,504 2644,141 258496 5,954 7,015 new NA 2573999 264346 346,171 NA NA
1994 1 NS_NorPout old NA 1838,664 373,575 66,199 2,496 0,223 new NA 1531,563 372,306 98,661 321 0,604
1995 1 NS_NorPout  old NA 5940,279 784,678 76765 8619 0015 new NA 5951,374 757426 85056 1647 0,029
1996 1 NS_NorPout  old NA 922,876 2631,037 227,773 4,698 0,069 new NA 015105 2625861 232,804 12,193 0478
1997 1 NS_NorPout old NA 9699,068 1526,57 669,899 2,861 NA new NA 9633,206 1557,297 674,121 33,775 NA
1998 1 NS_NorPout old NA 1009,867 5336,449 264,689 86,537 24,849 new NA 1008,904 5332,124 268,486 87,086 25,791
1999 1 NS_NorPout old NA 3526,749 597,123 667,246 3,989 0,286 new NA 3521,996 600557 668,239 4,321 0,278
2000 1 NS_NorPout  old NA 8095342 1534,851 65 47,568 NA new NA 8034107 156322 98,378 47,056 NA
2001 1 NS_NorPout  old NA 1301723 2863245 234779 3977 NA new NA 1305087 2805475 288,165 4,096 NA
2002 1 NS_NorPout old NA 1793,285 809,33 879,999 39,757 0,082 new NA 1784,09 812,305 863,628 61,687 0,742
2003 1 NS_NorPout  old NA 12395 575349 04,44 88,282 0,484 new NA 1240526 573242 94,384 89,416 0,488
2004 1 NS_NorPout old NA 894,263 375,336 33,919 2,25 1,43 new NA 903,103 364,228 36,566 2,319 1,524
2005 1 NS_NorPout  old NA 689,606 132,555 37,06 0,702 0,027 new NA 697,001 123156 38332 0825 0,166
2006 1 NS_NorPout  old NA 3369,349 14154 26366 4,571 1,195 new NA 3300972 112,738 22522 6901 1,309
2007 1 NS_NorPout old NA 1286,127 777,553 22,61 4,863 0,242 new NA 1287,496 769,233 31,199 3,466 0,439
2008 1 NS_NorPout old NA 2352,807 512,037 180487 9,682 NA new NA 2438209 461,031 153,702 2,874 NA
2009 1 NS_NorPout  old NA 5479,62 1632,958 151,072 64,301 1,299 new NA 5553237 1582202 122,541 69,663 1236
2010 1 NS_NorPout old NA 4940,787 1466,334 138,273 9,786 1,899 new NA 4953,748 1438,883 143,349 19,135 1,935
2011 1 NS_NorPout old NA 541,069 2251651 304,029 29,451 3,576 new NA 544,996 2125504 347,065 99,93 11,038
2012 1 NS_NorPout old NA 997,324 335995 532,672 28,931 2,41 new NA 1001,872 326979 527,058 33,977 7,32
2013 1 NS_NorPout  old NA 4466426 519,165 96,563 75,687 0551 new NA 446854 507836 101,729 79,459 0,69
2014 1 NS_NorPout  old NA 812,279 939,435 51,809 18,304 1,5 new NA 817,566 036,124 47,946 20,218 1473
2015 1 NS_NorPout old NA 6703,722 493,804 140,656 5498 0,933 new NA 6637,601 570,081 129,57 7,08 0,281
2016 1 NS_NorPout old NA 2416,566 914,528 25,225 4,005 NA new NA  2403,51 909,022 41,153 5,009 NA
2017 1 NS NorPout  old NA 4357236 401,126 173937 3,678 NA new NA 4332,483 421451 173,135 8009 NA
2018 1 NS_NorPout old NA 1157,95 91365 69,019 3358 0,469 new NA 113885 850448 146,701 7,601 0,847
2019 1 NS_NorPout  old NA 3901,207 294,823 53725 0,563 0,032 new NA 3801,543 303202 54,818 0,767 0,021
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Table 2.

Year Quarter Stock

1991 3 NS_NorPout
1992 3 NS_NorPout
1993 3 NS_NorPout
1994 3 NS_NorPout
1995 3 NS_NorPout
1996 3 NS_NorPout
1997 3 NS_NorPout
1998 3 NS_NorPout
1999 3 NS_NorPout
2000 3 NS_NorPout
2001 3 NS_NorPout
2002 3 NS_NorPout
2003 3 NS_NorPout
2004 3 NS_NorPout
2005 3 NS_NorPout
2006 3 NS_NorPout
2007 3 NS_NorPout
2008 3 NS_NorPout
2009 3 NS_NorPout
2010 3 NS_NorPout
2011 3 NS_NorPout
2012 3 NS_NorPout
2013 3 NS_NorPout
2014 3 NS_NorPout
2015 3 NS_NorPout
2016 3 NS_NorPout
2017 3 NS_NorPout
2018 3 NS_NorPout

3

2019

NS_NorPout

Version
old
old
old
old
old
old
old
old
old
old
old
old
old
old
old
old
old
old
old
old
old
old
old
old
old
old
old
old
old

0
7301,052
2559,021
4103,932
3195819
285957
4553,645
489,954
2931,398
7844,317
16435
2087,776
1973,622
1812,158
773,252
2678,781
1391,292
4150,991
3035,265
5808,508
833,365
1800,753
6416,347
1315,368
10238,13
3511,219
8965,152
4234,159
6114,945
6460,517

1
1038,696
4317,903
1831,474
704,492
4440219
763,033
3447,462
800,941
2366,567
7868,832
1273,533
766,039
1063,213
647,027
404,227
1809,196
1201,193
1643,077
2561,831
4757,28
473,971
875,134
2830,775
514,197
4050,917
1393,961
2551,163
595,161
2245,283

2
188,835
633,13
608,477
101,593
597,372
362,416
235,702
747,527
200,816
281,191
861,513
63,634
146,247
152,953
96,73
190,701
447,433
273,771
254,407
860,658
1123,048
178,962
123,965
223,687
76,156
277,444
115,672
186,277
100,832

3
1,791
47,676
52,581
13,512
68,638
12,011
46,499
12,076
94,393
11,258
26,773
48,279
6,666
12,321
16,334
12,059
11,446
58,114
11,478
22,065
59,709
130,457
12,74
7,671
19,954
7,655
20,836
5,734
14,095

NA
2,74
3,299
0,341
1,662
0,778
1,649
3,012
1,463
5,337
2,716
0,28
4,056
NA
1,307
2,609
0,709
1,511
1,204
3,365
4,084
1,67
6,255
0,598
0,523
NA
0,086
NA
0,668

Version

0
7522,989
2559,726
4080,262
3195,645
2863,622
4558,905
490,384
2931,398
7853,838
16435
2088,628
1973,622
1812,256
773,342
2678,852
1391,31
4151,215
3035,278
5898,508
841,803
1800,756
6416,381
1317,07
10238,01
3511,227
8965,152
4235289
6114,945
6464,219

1
515,116
4105,516
1506,057
685,011
4106,622
671,602
3308,438
791,297
2315,676
7556,305
1163,504
749,214
1014,883
590,039
395,459
1800,018
1186,451
1610,243
2454,251
4780,379
474,325
828,578
2758,836
479,859
3910,592
1386,48
2502,113
578,337
2203,803

2
485,889
740,933
920,861
113,857
860,133
419,427
345,168
745,224
230,415
589,858
937,889

76,399
192,957
208,578
104,033
197,135
429,651
266,909
357,637
811,813

1113,756
216,975
186,231
252,583
190,764

278,76
158,206
201,354
133,717

3
6,379
151,071
92,477
21,146
134,392
40,532
76,368
22,888
106,126
13,618
57,353
52,324
8,202
14,261
18,084
14,367
39,588
98,441
13,931
36,098
64,362
138,636
17,933
13,043
46,51
13,82
25,29
7,481
18,991

NA
3224
0,105
0,097
2,692
1,416
0,919
4,146
1,47
6,836
4693
0,295
3,851
NA
1,414
3,585
5,543
1,231
3,004
5,65
8,375
2,023
9,527
0,781
0,653
NA
1,017
NA
0,665
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NP_IBTS, Q1, Age 1

NP_IBTS, Q1, Age 3
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Figure 1. Comparative plots of new and old IBTS quarter one (Q1) survey indices for Norway pout by age and

year. The old indices are indicated with a green filled circle and the new indices are indicated with a

blue open circle.
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Figure 2. Comparative plots of new and old IBTS quarter three (Q3) survey indices for Norway pout by age and

year. The old indices are indicated with a green filled circle and the new indices are indicated with a
blue open circle.
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Comparison of Assessment Output from Previous
Assessments between the Previous and Revised
Norway pout IBTS Survey Indices in relation to Bio-
mass Sustainability Reference Levels

Table 3 below shows the use of the survey indices by age and year in the SESAM assessment.

Table 3 Norway pout in 4 and 3.aN (Skagerak). Tuning fleets and stock indices and tuning fleets used in the
final 2004 benchmark assessment, in the 2005-2015 assessments, as well as in the 2016-2019 assess-
ments based on the 2016 benchmark assessment, compared to the 2003 assessment. (Changes from
previous period marked with grey).

2003 ASSESSMENT 2004, 2005, April 2006 ASSESSMENT  Sept. 2006 ASSESSMENT 2007-15 ASSESSMENTS 2016-19 ASSESSMENTS

Recruiting season 3rd quarter 2nd (SXSA 3rd S); 2nd quarter (SXSA  2nd quarter (SXSA), antumn assessm. 3rd quarter SESAM (1984-2019)
Last season in last year 3rd quarter 2nd quarter (SXSA) 3rd quarter (SMS); 2nd quarter (SXSA  2nd quarter (SXSA), autumn assessm. 3rd quarter SESAM (1984-2019)
Plus-group 4+ 4+ (SXSA) None (SMS), 4+ (SXSA| 4+(SXSA) 3+(SESAM) (1984-2019)
FLTO1: comm Q1

Year range 1982-2003 1982-2004 1982-2004 1983-2004, 2006 NOT USED

Quarter 1 1 1 1

Ages 13 13 13 13
FLTO01: comm Q2 NOT USED NOT USED NOT USED NOT USED

Year range 1982-2003

Quarter 2

Ages 1-3
FLTO1: comm Q3

Year range 1982-2003 1982-2004 1982-2004 1983-2004, 2006 NOT USED

Quarter 3 3 3 3

Ages 0-3 13 13 1-3
FLTO1: comm Q4

Year range 1982-2003 1982-2004 1982-2004 1983-2004, 2006 NOT USED

Quarter 4 4 4 4

Ages 0-3 0-3 0-2 (SMS); 0-3 (SXSA) 0-3 (SXSA)
FLT02: ibtsql

Year range 1982-2003 1982-2006 1982-2006 1983-2015 1984-2019

Quarter 1 1 1 1 1

Ages 1-3 13 13 13 13
FLTO3: egfs

Year range 1982-2003 1992-2005 19922005 1992-2015 1992-2019

Quarter 3 QB->Q2 B2 Q>0 3

Ages 0-3 0-1 0-1 0-1 0-1
FLTO04: sgfs

Year range 1982-2003 1998-2006 1998-2006 1998-2015 1998-2019

Quarter 3 Q-=Q2 QB->Q2 QB> 3

Ages 0-3 01 0-1 01 0-1
FLTOS: ibtsq3 NOT USED

Year range 1991-2005 1991-2005 1991-2014 1991-2018

Quarter i 3 Q3 3

Ages 23 23 23 23

A row of exploratory and comparative assessment were run to compare the assessment output
with the previous and revised IBTS indices. This was the most recent September 2019 assessment
and the 2017 MSE assessment. Originally it was intended to run the 2016 benchmark assessment,
but it was replaced with the 2017 MSE assessment for the below reasons.

The Norway pout 2016 Benchmark assessment included a bug in the code for the SESAM assess-
ment program. This was corrected the first time in the assessment made in 2017 for use in the
management strategy evaluations (MSE) on harvest control rules and sustainability of Fep (i.e.
in the NP_Sep17_fixC assessment). The fixed C term here means that this bug was corrected and
nothing else. Accordingly, instead of running the benchmark assessment program from 2016
then the assessment from 2017 (NP-Sep17_{ixC program) was run with the input data used in
the benchmark 2016 assessment, but with the new IBTS indices (instead of the original IBTS in-
dices) to check for the change in Bim in relation to the benchmark. This assessment is called
NP_Sep17_fixC_Benchmark2016Data_NewIBTS.

ICES



ICES

AD HOC 2020

The Biim has been shown to vary between yearly assessments (i.e. vary year by year), so this was
the decision made during WGNSSK to check sustainability of the currently used Bim. Further-
more, the Bim = Bmin coming out of this assessment is used in the MSE to evaluate Fep as covered
in Section 4.

Table 4 below summarises the resulting Bim = Bmin at its confidence intervals, i.e. including its
uncertainty ranges, from the different exploratory assessments compared with the fixed values
obtained from the benchmark 2016 assessment. For all assessments the Biim = Bmin is consistently
the SSB value in the beginning of 4™ quarter of 2005, i.e. the 2005.75 value in the respective as-
sessments.

Table 4. Comparison of By, SSB estimates and their upper and lower confidence limits (C.L) from different assessments
with use of previous and revised IBTS time series.

Assessment Assessment name IBTSTime Year&  SSB  SSB Upper SSB Lower
(www.stockassessment.org ) Series Quarter ('000t) C.L.('000t) C.L ('000t)

Sep 2019 Update assessment NP Sepl19 b Previous 200575 28279 7117 49441
NPMar20 New 2005,75 32456 6970 57941

2017 MSE assessment NP_Sep17 fixC Previous  2005.75 30742 11233 50252
NP_Sep17 fixC_NewlIBTS New 2005.75 34999 11013 58985

2017 MSE w. 2016 benchmark data NP_Sep17 fixC_Benchmark2016Data_New!BTS New 2005.75 42573 17046 68100
2016 Benchmark assessment NorPoutBench2016 Previous  2005.75 39447 17736 61158

It appears from Table 4 that the estimates of Bim is lower for all of the more recent assessments
compared to the benchmark assessments. All the assessments with the revised IBTS data esti-
mate Biim within the upper and lower confidence limits of the Biim for the benchmark assessment.
Consequently, there is no statistically significant difference between the Bim estimates with pre-
vious and new IBTS data time series. In general, it is a uncertain assessment. However, there is
a general tendency that the Bim is estimated slightly higher with the new IBTS time series than
with the previous IBTS time series. It appears that the benchmark assessment with new IBTS
data estimate a Bim = Bmin at 42 573 tonnes in 2005.75, i.e. a bit higher than the current Bim at
39 447 tonnes from the 2016 Benchmark assessment.

This Biim value of 42 573 tonnes including the new IBTS data time series has been used in the MSE
evaluations in Section 4 to check whether the Fcap of 0.7 is still sustainable.

3.1 Exploratory comparison of the 2019 assessment output
with old and new survey time series

The results of the compared assessments with respect to biomass reference points are shown in
Table 4. The Figure 3 below show comparative plots of the assessment results for spawning stock
biomass, total stock biomass, fishing mortality and recruitment when running the most recent
SESAM September 2019 update assessment with respectively the previous and the updated time
series for the IBTS survey indices.
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Figure 3.

Comparison of results from the most recent September 2019 assessment with respectively the previ-

ous (Old) and revised (New) IBTS indices for spawning stock biomass (SSB), total stock biomass (TSB),
fishing mortality (Fyar(1-2) and recruitment.

It appears that the SSB is consistently estimated slightly higher, the F-bar slightly lower, and the
recruitment and total spawning stock biomass at approximately the same level over time in the
assessment using the new, revised IBTS indices compared to the assessment using the previous
IBTS data time series. The changes are all within the uncertainty ranges of the estimates, i.e. there
are no significant differences in the assessment results, as appear from Appendix A.1. The per-
ception of the stock and stock development, the performance of the assessment and the stock
recruitment relationship is approximately identical between the assessments using the new IBTS
data time series compared to the assessment using the previous data time series as also apparent
from Appendix A.1.

3.2 Exploratory comparison of 2017 assessment output for

MSE with old and new survey time series

A 2017 assessment with corrected catch calculations was used to condition (i.e. to parameterize)
the MSE conducted for the 2018 benchmark. Results of the compared assessments with respect
to biomass reference points are shown in Table 4. Figure 4 below shows comparative plots of the
assessment results for spawning stock biomass, total stock biomass, fishing mortality and re-
cruitment when running the SESAM September 2017 assessment with respectively the previous
and the updated time series for the IBTS survey indices.
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Comparison of results from the September 2017 assessment with respectively the previous (Old) and
revised (New) IBTS indices for spawning stock biomass (SSB), total stock biomass (TSB), fishing mor-

tality (Foar(1-2) and recruitment.

Figure 4.

It appears that the results are very much consistent and with the same general perception of the
stock as for the comparison with the September 2019 update assessment as described under sec-
tion a. above. See Appendix A.2 for further details of the comparison of the September 2017 as-

sessment results.

Exploratory comparison of the 2016/2017 Benchmark
assessment output with old and new survey time se-
ries

3.3

Results of the compared assessments with respect to biomass reference points are shown in Ta-
ble 4. Figure 5 below shows comparative plots of the assessment results for spawning stock bio-
mass, fishing mortality and recruitment when running the SESAM 2016/2017 Benchmark assess-
ment with respectively the previous and the updated time series for the IBTS survey indices. The
total stock biomass was not calculated in the 2016 Benchmark assessment. Accordingly, there is
not shown a comparative plot for total spawning stock biomass here.
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Spawning Stock Biomass
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Figure 5. Comparison of results from the 2016/2017 benchmark assessment with respectively the previous (Old)

and revised (New) IBTS indices for spawning stock biomass (SSB), total stock biomass (TSB), fishing
mortality (Fsar(1-2) and recruitment.

Again it appears that the results of the comparisons of use of previous and new IBTS data are
very much consistent with the comparison using the September 2019 update assessment as de-
scribed under section a. above. See Appendix A.3 for further details of the comparison of the

20162017 Benchmark assessment results.
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Management Strategy Evaluation of Sustainable
Fcap levels

Evaluation of revised Fcap reference points will demand a full scale MSE similar to the one con-
ducted in 2018 and presented in the WKNPOUT report (ICES, 2018) with similar considerations
as provided in this report. This will demand extensive resources and will need a full benchmark
process to evaluate robustness of reference points according to Bim and Fcap and the necessary
considerations among other in relation to assumptions presented herein. Furthermore, refer to
recommendations in previous benchmarks. Here we performed a scaled-down MSE of a smaller
number of HCRs compared to the 2018 benchmark, with fewer performance statistics, and fewer
sensitivity tests.

Each HCR tested contained a maximum TAC (i.e. TACmax in tonnes) and a minimum TAC (i.e.
TACnmin in tonnes) as well as an Fcap. For the main MSE, we tested HCRs with combinations of
TACnmin equal to 0, 20k, 30k, or 40k tonnes; TACmax equal to 150k or 200k tonnes, and Fcap equal
to 0.3, 0.4, 0.5, 0.6, 0.7, or 0.8. The chosen TACmax of 200k tonnes was approximately the highest
catch recorded in the stock's recent history (over the last 25 years). For each HCR, we ran 1000
simulation trials (i.e. replicates).

4.1 MSE Conditioning (i.e. Parameterization)

The MSE followed the same assumptions as in the 2018 benchmark MSE (ICES, 2018) but with
values extracted from the new assessment from 2017 run with the new IBTS data as described
above in Section 3.2 of this report.

We assumed that recruitment followed a hockey stick model with an inflection point at the low-
est estimated SSB in quarter 1 in the new assessment from 2017 run with the new IBTS data as
described above in Section 3.2 of this report (and Appendix A.2). SSB estimated in Q1 in 2005
was the lowest at 62 683 tonnes. Therefore, recruitment in the operating model of the MSE is
impaired if SSB in Q1 is below 62 683 tonnes. We assumed that for SSB in Q1 above the break-
point, then recruitment is a random sample from the estimated recruitment including uncer-
tainty from previous years. See ICES, 2018 for details.

We assumed that Frar would not exceed the maximum estimated in the last 20 years of the as-
sessment. This is a form of implementation error as described in ICES, 2018. It assumes that the
fleet will not exert more effort than they have in recent history. We let Fhistorical equal to 0.67,
which is the maximum 97.5% percentile of Fvar estimated by SESAM in the last 20 years according
to the 2017 assessment run with new IBTS data (the only assessment used to condition this MSE
— see section 3b and Appendix A.2 of current report). This value is the upper confidence interval
of the 2013 and 2002 Fvar. This assumption had an impact in up to 20% of simulated total realized
catches TRCs (Figure A.4.1) and therefore we did a sensitivity test. TRC is TAC with implemen-
tation error. To test the sensitivity of risk to this assumption, we separately ran simulations that
allowed Frar to go up to 1 with TACmin =0, TACmax =200k or 400k tonnes, and Fcap in a range
from 0.3 to 0.7.
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4.2

Performance Statistics

We calculated a subset of the performance statistics from the 2018 benchmark (Table 5). As de-
scribed above, a Bim value of 42 573 tonnes SSB in Q4 was used to calculate risk because Q4 is
when the escapement strategy targets SSB.

Table 5. Performance statistic descriptions

Fpar-median Median true Fage 12

Fpar.mean Mean true Fage 12

SSB.median Median SSB in quarter 4 in tonnes
SSB.mean Mean SSB in quarter 4 in tonnes

risk3.short.Q4

Probability of SSB in quarter 4 is below Bjim. The maximum risk in one of the years 2018—
2022 is used (ICES Risk type 3)

Probability of SSB in quarter 4 is below Bji,. The average risk in the years 2023-2037 is used

risk1.long.Q4 (ICES Risk type 1)
risk3.long.Q4 Proba'blhty of SSB mlquarter 4 is below Bji,. The maximum risk in any of the years 2023—
2037 is used (ICES Risk type 3)

riskLlong.Ql Probability of SSB in quarter 1 is below the inflection point in the Hockey-stick SR applied.
ONg. The average risk in the years 2023—2037 is used (ICES Risk type 1)

atFhist Probability that the TAC will require a true Fage 1-, higher than Fpistorical to be taken.

TAC.median Median TAC in tonnes

TAC.mean Mean TAC in tonnes

TRC.median Median Total Realized Catch weight in tonnes (catch taken with a true F capped at Fhistorical)

4.3

Results

Our main result is that we found that Fcap = 0.7, TACmax = 200k tonnes, and TACmin = 0 tonnes is
precautionary (Figure 6, Figure 7). Sensitivity tests showed that this result was robust to remov-
ing the assumption about implementation error limiting Frar to be below Fhistorical and increas-
ing TACmax to 400k tonnes (Figure 8, Figure 9).
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Figure 6.
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Summary result from the SESAM assessment of Norway pout (in red) and scenario values using the
escapement strategy with Fcap = 0.7 and TACy.x = 200k (in green). Catch is catch weight by TAC year,
Foar is the average of quarterly Fage1., within a TAC year, Recruitment is stock number at age zero in the
beginning of quarter 3, and SSB is SSB in the beginning of quarter 4. The lines show the median value
and the shaded area the 5" and 95 percentiles. The horizontal dashed black line is Bjim.

13



14

ICES SCIENTIFIC REPORTS 2:91

TACmax: 150000

TACmax: 2e+05

0.06 4

0.04 4

0.02 A

0.00 -

$°0 :deo4

0.06 4

0.04 4

o

o

(N
1

G'0 :deo4y

oo

o o
o O
gt iy

9°0 :deoy

D09
oo o
S N
L 4 1

0.04

0.02 1

0.00 -
0.06

0.04

0.02 1

probability of SSB < Blim

o o
o
S

1

1

1

1

1

1

1

1

1

1

1

20 :dedo4

0.00

Figure 7.

g0 :deo

Performance Statistic
—— risk1.long.Q1
—— risk1.long.Q4
—— risk1.short.Q1
— risk1.short.Q4
—— risk3.long.Q4
— risk3.long.Q1
—— risk3.short.Q4
—— risk3.short.Q1

Risk performance statistics from the MSE with a range of HCRs varying the maximum TAC (columns:
TACax), minimum TAC (x-axis: TACmin), and Fcap (rows). See Table 5 for performance statistic descrip-

tions.
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Figure 8.

Figure 9.
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Sensitivity results. For a range of values of Fcap (x-axis) with TACy.x = 400k tonnes and TACyin =0
tonnes, the MSE was rerun while allowing Fy.r to go up to 1.0. See Table 5 for performance statistic
descriptions.
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Summary plot of sensitivity result for Fcap = 0.7, TACnax = 200k tonnes and TACy,in = 0 tonnes, where
the MSE was rerun while allowing Fy., to go up to 1.0. The plot includes the SESAM assessment of
Norway pout (in red) and scenario values using the escapement strategy with Fcap = 0.7 and TAC-
max = 200k (in green). Catch is catch weight by TAC year, Fy., is the average of quarterly Fage1-» within a
TAC year, Recruitment is stock number at age zero in the beginning of quarter 3, and SSB is SSB in the
beginning of quarter 4. The lines show the median value and the shaded area the 5t and 95t percen-
tiles. The horizontal dashed black line is Bjim.

Additional performance statistics defined in Table 5 are presented in Appendix A.4.
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Impact of revised IBTS survey indices on the Nor-
way pout assessment output and sustainability ref-
erence points (Bjm and Fcp) — Part 1l

5.1
5.2

5.3
5.4
5.5
5.6

5.1

Introduction

MSE sensitivity test with infinite TACmax and Fmax = 0.67 the historical maximum
estimated

MSE sensitivity test with infinite TACmax and Fmax = 1.0
MSE sensitivity test with infinite TACmax and Fmax =2.0
Conclusion

References

Introduction

This section is a section added after a review of the document "Impact of revised IBTS survey

indices on the Norway pout assessment output and sustainability reference points (Bim and Feap)".

The purpose of this section is to present additional output from exploratory Management Strat-
egy Evaluations (MSE). It is not meant to be read as a stand-alone document and should only be
considered in combination with the main parts of this report.
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5.2 MSE sensitivity test with infinite TACnax and Frax = 0.67
the historical maximum estimated
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Figure 2.1 For a range of values of F.p (x-axis) with TACmax = infinity tonnes and TACyin = 0 tonnes, the MSE was

rerun while allowing Fy.r to go up to its historical maximum. See Section 4.2, Table 5 for performance
statistic descriptions.
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Figure 2.2 Frequency distribution across replicates and years 2023 to 2037 of TAC depending on F.,, with with

TACax = infinity tonnes and TAC,,i, = 0 tonnes, the MSE was rerun while allowing Fy,, to go up to its

historical maximum.
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Figure 2.3 Frequency distribution across replicates and years 2023 to 2037 of Fy.r depending on F..p, with with
TACax = infinity tonnes and TACpi, = 0 tonnes, the MSE was rerun while allowing F,, to go up to its
historical maximum.



20 | ICES SCIENTIFIC REPORTS 2:91

5.3 MSE sensitivity test with infinite TACnax and Fax = 1.0
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Figure 3.1 For a range of values of Fc,p (x-axis) with TACmax = infinity tonnes and TACmin = 0 tonnes, the MSE was
rerun while allowing Fy,, to go up to 1.0. See Section 4.2, Table 5 for performance statistic descriptions.
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Figure 3.2 Frequency distribution across replicates and years 2023 to 2037 of TAC depending on F,, with with
TACax = infinity tonnes and TACpin = 0 tonnes, the MSE was rerun while allowing Fy,, to go up to 1.0.
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Figure 3.3 Frequency distribution across replicates and years 2023 to 2037 of Fy.r depending on Fc., with with
TACax = infinity tonnes and TACpin = 0 tonnes, the MSE was rerun while allowing Fy,, to go up to 1.0.
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5.4 MSE sensitivity test with infinite TACnax and Fiax = 2.0
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Figure 4.1. For a range of values of F.,, (x-axis) with TACmax = infinity tonnes and TACmin = 0 tonnes, the MSE was

rerun while allowing Fp,, to go up to 2.0. See Section 4.2, Table 5 for performance statistic descriptions.
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Figure 4.2 Frequency distribution across replicates and years 2023 to 2037 of TAC depending on F.,, with with

TACax = infinity tonnes and TACpin = 0 tonnes, the MSE was rerun while allowing Fy,, to go up to 2.0.
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Figure 4.3 Frequency distribution across replicates and years 2023 to 2037 of Fy.r depending on F..p, with with
TACax = infinity tonnes and TACpin = 0 tonnes, the MSE was rerun while allowing Fy,, to go up to 2.0.

5.5 Conclusion

With no limits on TAC, then the assumption of a maximum implementable F has a stronger effect
on the simulated stock dynamics. When the maximum implementable F is near Feap (Section 5.2),
then Fep has very little effect on the stock dynamics. If we assume that the maximum imple-
mentable F is extremely large (2.0 which is more than double the maximum estimated value),
then the effect of Feap can be seen again (Section 5.4). With maximum implementable F at either
its maximum historical estimate or at 1.0, then all risk statistics still show Fep = 0.7 to be precau-
tionary (figures 2.1 and 3.1 of this section). Furthermore, even with the unrealistically high max-
imum implementable F, then the only risk that goes above 0.05 (when rounded to the nearest
0.01 units) is risk3.long.Q4 for a Feap = 0,7. The type 3 risk statistics may require more replicates
to converge to the true value expected from infinite replicates (WKGMSE2 - ICES, 2019); if
needed, this could be investigated in a benchmark. However, the overall result is that risk 1 sta-
tistics all indicate precautionarity even under extreme assumptions for high fishing effort.
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Appendix A.1.

Detailed assessment results from NP_Sep2019 Update Assessment with previous
and revised IBTS data time series

Norway Pout Sep. 2019 Update Assessment: Comparative assessment results between
NP_Sep19b with previous IBTS data (left hand side plots) and NPMar20 with new IBTS data
(right hand side plots). Summary of results — quarterly with uncertainties.

T T T T T
1985 1990 1995 2000 2005 2010 2015 2020 1985 1990 1995 2000 2005 2010 2015 2020

Time Time

Norway Pout in 4 and 3.aN (Skagerrak). Stock Summary Plots: SSB (t), quarterly. SESAM baseline run
September 2019. Quarterly estimated SSB and confidence interval from SESAM (blue) and SXSA
(green, quarter 1 only — connecting lines are interpolations).

Old left; New right

Figure A.1.1
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Norway Pout in 4 and 3.aN (Skagerrak). Stock Summary Plots: TSB (t), quarterly. SESAM baseline run
September 2019.
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Norway Pout in 4 and 3.aN (Skagerrak). Stock Summary Plots: Fi_, = F,,, quarterly. SESAM baseline
run September 2019. Blue is quarterly values from SESAM, cyan is the yearly average from SESAM,
green is yearly average from SXSA.

Old left; New right.
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Appendix A.2.

Detailed assessment results from the 2017 MSE Assessment with previous and re-
vised IBTS data time series

Norway Pout 2017 MSE Assessment: Comparative assessment results between NP_Sep17_fixC
with previous IBTS data (left hand side plots) and NP_Sep17_fixC_NewIBTS with new IBTS data
(right hand side plots). Summary of results — quarterly with uncertainties.

T T T T T
1985 1990 1995 2000 2005 2010 2015 1985 1990 1995 2000 2005 2010 2015

Time Time

Figure A.2.1 Norway Pout in 4 and 3.aN (Skagerrak). Stock Summary Plots: SSB (t), quarterly. SESAM 2017 MSE
Assessment. Quarterly estimated SSB and confidence interval from SESAM (blue) and SXSA (green,
quarter 1 only — connecting lines are interpolations).

Old left; New right.
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Norway Pout in 4 and 3.aN (Skagerrak). Stock Summary Plots: F1_, = Fp,,, quarterly. SESAM 2017 MSE
Assessment. Blue is quarterly values from SESAM, cyan is the yearly average from SESAM, green is
yearly average from SXSA.
Old left; New right.
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Figure A.2.8

Figure A.2.9
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Appendix A.3.

Detailed assessment results from the 2016—-2017 Benchmark Assessment with previ-
ous and revised IBTS data time series

Norway Pout 2016 Benchmark Assessment: Comparative assessment results between Nor-
PoutBench2016 with previous IBTS data (left hand side plots) and NP_Sep17_fixC_Bench-
mark2016Data_NewIBTS with new IBTS data (right hand side plots). Summary of results — quar-
terly with uncertainties.
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1985 1990 1995 2000 2005 2010 2015 1985 1990 1995 2000 2005 2010 2015

Time Time

Figure A.3.1 Norway Pout in 4 and 3.aN (Skagerrak). Stock Summary Plots: SSB (t), quarterly. SESAM 2016-2017
Benchmark run. Quarterly estimated SSB and confidence interval from SESAM (blue) and SXSA (green,
quarter 1 only — connecting lines are interpolations).

Old left; New right
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Figure A.3.2 Norway Pout in 4 and 3.aN (Skagerrak). Stock Summary Plots: TSB (t), quarterly. SESAM 2016-2017
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Figure A.3.3 Norway Pout in 4 and 3.aN (Skagerrak). Stock Summary Plots: F;-, = Fy,,, quarterly. SESAM 2016-2017

Benchmark run. Blue is quarterly values from SESAM, cyan is the yearly average from SESAM, green is
yearly average from SXSA.
Old left; New right.
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Norway Pout in 4 and 3.aN (Skagerrak). Assessment Diagnostics Predicted vs Observed catches. Plots
by fleet. SESAM 2016-2017 Benchmark run.
Old left; New right.
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Extended MSE Results

Figure A.4.1

Figure A.4.2
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Figure A.4.5

Frequency distribution across replicates and years 2023 to 2037 of TAC depending on HCR with TACax

=200k tonnes.
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Figure A.4.6

Sensitivity test results. Frequency distribution across replicates and years 2023 to 2037 of TAC (left)
and Fp.r (right) depending on Fcap with TACumin =0, TACmax = 400k tonnes, and maximum realized
Fpar = 1.
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Annex 1: Reviewers’ comments

Review of Impact of revised IBTS survey indices on the Norway pout as-
sessment out-put and sustainability reference points (Blim and Fcap),
Parts | and Il.

Reviewer 1

Responding to a request from ICES, I have briefly reviewed an analysis of the impacts of revised
IBTS survey indices on the Norway Pout assessment output and reference points. Impacts on
assessment output are relatively minor, though not negligible. The revisions to reference points
were also minor and in the expected direction given the changes in assessment output. Rerun-
ning the MSE evaluation indicated that the adopted management strategy for Norway pout
would still be considered precautionary according to the ICES standard. My overall conclusion
is that analysis was done appropriately and is suitable for providing management advice. I have
several specific comments below that it would be good to address if possible in the final draft of
the document.

Specific comments:

e Itis stated that spawning stock biomass is estimated to be “slightly higher” in Figures
3-5, where a comparison is made between assessments using the old and revised IBTS
survey indices. By my eye, it appears that SSB approximately doubled in Figures 3-5.
Since recruitment estimates and total biomass estimates are about the same, I do not
understand how SSB could change so much. I suspect that this is just a plotting error,
since the percent differences in Blim estimates (SSB in 2005) in Table 4 are much
smaller than in the figures.

e  The value of Blim varies substantially between assessments in Table 4, with more re-
cent assessments showing a lower Blim. The updated Blim is from a corrected 2017
MSE that uses updated data, but is still constrained to use only the data sets that went
into the 2016 benchmark assessment. It seems very odd to me to update the Blim using
an outdated assessment with revised survey indices, but to exclude consideration of
more recent information. Is there a rationale for why this a good approach?

e Itis stated that SSB in Q4 was used to calculate risk because Q4 is when the escape-
ment strategy targets SSB. However my experience is that spawning stock biomass is
always defined as the spawning stock at time of spawning, which appears to be Q1 for
Norway pout. The MSE should evaluate risk using a SSB and a Blim in Q1. This dis-
tinction may not matter much, and the use of Q4 SSB to evaluate risk seems to be fea-
ture of both the old and updated analyses, so this could not be considered a concern
that is unique to the updated analysis.
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Reviewer 2

A long-term management strategy for providing TAC advice for Norway pout, based on an es-
capement strategy, was evaluated in September 2018. Several HCRs were simulation tested con-
sidering combinations of TACmin, TACmax and Feap (Frar1-). The evaluations were conditioned by
considering that the full TAC would not be taken if the required F to catch the TAC exceeded an
upper F (Fhistorical Of 0.89, the 97.5 percentile of the stock assessment Fbar in the last 20 years). It
was concluded that the escapement strategy for providing TAC advice for Norway pout was
only precautionary by setting an Fep=0.7 (no more than 5% probability of the spawning-stock
biomass by 1 October in the forecast year falling below Biim). At the time, Biim (the lowest observed
biomass in the beginning of Q4 in 2005 as estimated in the 2016 benchmark) was estimated to be
39 447 t and Bypa (=Biim €03 *1645) to be 64 616 t.

The present review is based on the analysis and results presented in the following two working
documents:

WD1 - Impact of revised IBTS survey indices on the Norway pout assessment output and sus-
tainability reference points (Blim and Fcap), J. Rasmus Nielsen and Mollie Brooks, DTU Aqua

WD2 - Impact of revised IBTS survey indices on the Norway pout assessment output and sus-
tainability reference points (Blim and Fcap) — Part II, Mollie Brooks and J. Rasmus Nielsen, DTU
Aqua

My comments addresses three aspects, 1) the impact on the stock assessment of Norway pout
due to the revision of the time series of IBTS Q1 and Q4 survey indices, 2) the re-evaluation of
the Norway pout Bim and, 3) the re-evaluation of HCR with Feap=0.7.

1) Impact on the stock assessment of Norway pout due to the revision of the time series of
IBTS Q1 and Q4 survey indices

WD1 does not provide information on the reason behind the revised IBTS Q1 and Q4 survey
indices for Norway pout. Therefore my comments rely on the assumption that an internal
WGNSSK review was carried out and that the group concluded that the revision of the IBTS Q1
and Q4 survey time series resulted in an improvement in the quality and reliability of the abun-
dance-at-age time series used in the stock assessment of Norway pout.

There are substantial differences between the old and the new indices, particularly after 1991 in
ages in 3-4 in Q1 and in ages 2-3 in Q3 (Tables 1 & 2 and Figures 1 & 2 in WD1) with the majority
of the new values resulting in higher abundance indices. These age classes contribute 100% to
SSB, hence influencing SSB.

The impact of the new IBTS survey indices on the Norway pout assessment was conducted by
comparing the estimates of the stock key parameters (R, SSB, Fbar) with the stock assessment
estimates using the previous (old) IBTS survey indices. For the comparisons conducted I focused
on the results from the assessments using the new data: the 2019 stock assessment (in March
2020), the 2017 MSE assessment (SESAM run with bug code corrected) and the 2017 MSE with
the 2016 benchmark data (used as basis for the MSE simulation testing of the management strat-
egy for Norway pout conducted in Sep 2018).

The revised IBTS survey indices (New) resulted in a scaled revision of SSB and Frar over the time
series: SSB upward and Frar downward. Recruitment was slightly revised upward. Tables with
the old and the new stock assessment estimates were not provided but a visual inspection of
Figures 4 (2019 assessment) and Figure 5 (2017 assessment) indicate that the magnitude of the
upward revision of SSB was higher in the periods 1996-2001 and 2009-2011. The CIs of the new
and the old estimates overlap, hence I agree that the performance of the assessments and stock
trajectories are approximately identical.
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These results prompted the revision of Bim and Bpa and to re-run the MSE to evaluate whether a
management strategy for Norway pout with an Feap=0.7 is still precautionary.

2) Revised BRPs Biim and Bypa

The new S-R scatter plots do not change the rationale to derive Bim as the lowest observed bio-
mass in the beginning of Q4 in 2005. Bim and its 95% CI with the revised (new) IBTS abundance
time series are:

2019 (March 2020) stock assessment — Bim=32 456 t ( 6 970 t, 57 941 t)
2017 MSE assessment — Bim=34999 t (11 013 t, 58 985 t)
2017 MSE with 2016 benchmark data— Bum=42 573 t (17 046 t, 68 100 t)

In comparison to the value adopted in the 2016 benchmark assessment (17 736 t, 39 447 t, 61 158
t), the point estimates of Biim are revised downward with the 2019 March stock assessment’ (18%)
and with the 2017 MSE assessment’ (11%) and upward when running the benchmark assess-
ment with the new indices, i.e, the 2017 MSE with the 2016 benchmark data’ (8%). Biim estimated
from the ‘2017 MSE with 2016 benchmark data’ is slightly higher than the value previously
adopted and the CIs of the old and the new Biim estimates overlap, indicating that there is no
statistically significant difference between estimates. Therefore, I agree with the group to adopt
Biim = 42 573 t, hence Bpa= 69 736 t.

3) Re-evaluation of Feap=0.7

MSE simulation testing was performed for a set of HCRs: combinations of TACmax (150 000 t &
200 000 t), TACmin (0 to 40 000 t, at interval 10 000 t) and Fep (0.4 to 0.8, at interval 0.1). The MSE
OM was conditioned using the estimates from the 2017 assessment with the new IBTS time series
and followed the same assumptions (e.g. R governed by a hockey-stick model with an inflection
point at 62 683 t - SSB estimated in Q1 in 2005; ) and approach (e.g. using a stock assessment
emulator to mimic the SESAM assessment in the MP component) as in the 2018 benchmark MSE.
Implementation error was introduced by assuming that Fvar would not exceed 0.67, the Fhistorical
corresponding to the maximum 97.5% percentile of Frar estimated in the last 20 years of the 2017
assessment (run with new IBTS indices). The performance of HCR assuming implementation
error was tested for the options TACmin=0 t, TACmax=200 000 t and Feap in the range 0.3-0.7. Sensi-
tivity analysis was carried out to evaluate the performance of HCRs with Fep in the range 0.5-0.8
but with no limits in TACmax and allowing Fuar to increase up to a maximum of 0.67, 1.0 and 2.0.
Simulations were based on 1000 replicates, projected from 2018 to 2037.

The P(SSB < Bim=42 573 t in Q4) was evaluated against risks type 1 and type 3 in Q1 and Q4,
computed for the short-term (2018-2022) and the long-term (2023-2037). Fep=0.7 is considered
precautionary in HCRs with TACmin of 0 t, 10 000 t, 20 000 t and 30 000 t and TACmax of 150 000 t
and 200 000 t: the P(SSB < Biim) is below 5% for risk type 1 and type 3 in both quarters and in the
short- and long-term. The results from the sensitivity analysis show that Feap=0.7 is still precau-
tionary in a scenario allowing Frar to increase to Fmax=1.0 though with a high probability of having
closures in the fishery.

Technical comments and recommendations, provided during the review of the 2018 workshop
for the management strategy for Norway pout still apply. However, despite a ‘short-cut” ap-
proach used in the current simulation testing, considerable exploratory analysis were conducted.
Risks type 1 and type 3 computed for the HCR with Feap=0.7, TACmin=0 t, maximum TAC capped
at 200 000 t and maximum F capped at 0.67 are well below 5% and, still below 5% if Frar is allowed
to increase to 1.0 giving confidence to the conclusion that Fep=0.7 is precautionary.

Please note the following:
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- Figure 7 of WD1 only shows risk values for Fep range 0.4-0.8;

- Figures A.2.5 & A.2.6 (Annex WD1) show the scatter plot of SSB-R (SESAM 2017 as-
sessment estimates; old vs new indices). It looks like the blue dots represent the SSB-R
estimates in the earlier years and the red dots the estimated for the most recent period.
Please clarity.

- For an Feap=0.7 and assuming Fmax=2.0, both risk3.short.Q4 & risk3.long.Q4 are above
5% (WD2 - Fig 4.1; see below) but in the ‘Conclusions’ section it is stated that ‘even
with the unrealistically high maximum implementable F, then the only risk that goes

above 0.05 (when rounded to the nearest 0.01 units) is risk3.long.Q4 for a Fcap=0,7."
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