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1 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 Fcap 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 Fcap. 
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2 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. 
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Table 2. The previous (old) and revised (new) IBTS quarter three (Q3) survey indices for Norway pout stock by 
age and year. 
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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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3 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). 

 

 

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 Fcap (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_fixC 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 Blim in relation to the benchmark. This assessment is called 

NP_Sep17_fixC_Benchmark2016Data_NewIBTS. ‘ 
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The Blim 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 Blim. Further-

more, the Blim = Bmin coming out of this assessment is used in the MSE to evaluate Fcap as covered 

in Section 4.  

Table 4 below summarises the resulting Blim = 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 Blim = Bmin is consistently 

the SSB value in the beginning of 4th quarter of 2005, i.e. the 2005.75 value in the respective as-

sessments.  

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

 

It appears from Table 4 that the estimates of Blim is lower for all of the more recent assessments 

compared to the benchmark assessments. All the assessments with the revised IBTS data esti-

mate Blim within the upper and lower confidence limits of the Blim for the benchmark assessment. 

Consequently, there is no statistically significant difference between the Blim 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 Blim 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 Blim = Bmin at 42 573 tonnes in 2005.75, i.e. a bit higher than the current Blim at 

39 447 tonnes from the 2016 Benchmark assessment.  

This Blim 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 (Fbar(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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Figure 4. 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 (Fbar(1–2) and recruitment.  

 

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.  

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

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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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 (Fbar(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 

2016–2017 Benchmark assessment results. 
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4 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 Blim 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. 

TACmin in tonnes) as well as an Fcap. For the main MSE, we tested HCRs with combinations of 

TACmin 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 Fbar 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 Fbar 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 Fbar. 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 Fbar 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 Blim 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 

Fbar.median Median true Fage 1–2  

Fbar.mean Mean true Fage 1–2  

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 Blim. The maximum risk in one of the years 2018–
2022 is used (ICES Risk type 3)  

risk1.long.Q4 
Probability of SSB in quarter 4 is below Blim. The average risk in the years 2023–2037 is used 
(ICES Risk type 1)  

risk3.long.Q4 
Probability of SSB in quarter 4 is below Blim. The maximum risk in any of the years 2023–
2037 is used (ICES Risk type 3)  

risk1.long.Q1 
Probability of SSB in quarter 1 is below the inflection point in the Hockey-stick SR applied. 
The average risk in the years 2023–2037 is used (ICES Risk type 1)  

atFhist Probability that the TAC will require a true Fage 1–2 higher than Fhistorical 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 Fbar to be below Fhistorical and increas-

ing TACmax to 400k tonnes (Figure 8, Figure 9).  
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Figure 6. Summary result from the SESAM assessment of Norway pout (in red) and scenario values using the 
escapement strategy with Fcap = 0.7 and TACmax = 200k (in green). Catch is catch weight by TAC year, 
Fbar is the average of quarterly Fage1-2 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 5th and 95th percentiles. The horizontal dashed black line is Blim.  
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Figure 7. Risk performance statistics from the MSE with a range of HCRs varying the maximum TAC (columns: 
TACmax), minimum TAC (x-axis: TACmin), and Fcap (rows). See Table 5 for performance statistic descrip-
tions. 
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Figure 8. Sensitivity results. For a range of values of Fcap (x-axis) with TACmax = 400k tonnes and TACmin = 0 
tonnes, the MSE was rerun while allowing Fbar to go up to 1.0. See Table 5 for performance statistic 
descriptions. 

 

 

Figure 9. Summary plot of sensitivity result for Fcap = 0.7, TACmax = 200k tonnes and TACmin = 0 tonnes, where 
the MSE was rerun while allowing Fbar 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, Fbar is the average of quarterly Fage1–2 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 5th and 95th percen-
tiles. The horizontal dashed black line is Blim. 

 

Additional performance statistics defined in Table 5 are presented in Appendix A.4. 



16 | ICES SCIENTIFIC REPORTS 2:91 | ICES 
 

 

5 Impact of revised IBTS survey indices on the Nor-
way pout assessment output and sustainability ref-
erence points (Blim and Fcap) – Part II 

5.1 Introduction 

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

estimated 

5.3 MSE sensitivity test with infinite TACmax and Fmax = 1.0 

5.4 MSE sensitivity test with infinite TACmax and Fmax = 2.0  

5.5 Conclusion 

5.6 References 

 

5.1 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 (Blim and Fcap)". 

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 TACmax and Fmax = 0.67 
the historical maximum estimated 

 

Figure 2.1 For a range of values of Fcap (x-axis) with TACmax = infinity tonnes and TACmin = 0 tonnes, the MSE was 
rerun while allowing Fbar 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 Fcap with with 
TACmax = infinity tonnes and TACmin = 0 tonnes, the MSE was rerun while allowing Fbar to go up to its 
historical maximum. 
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Figure 2.3 Frequency distribution across replicates and years 2023 to 2037 of Fbar depending on Fcap with with 
TACmax = infinity tonnes and TACmin = 0 tonnes, the MSE was rerun while allowing Fbar to go up to its 
historical maximum. 
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5.3 MSE sensitivity test with infinite TACmax and Fmax = 1.0 

 

 

Figure 3.1 For a range of values of Fcap (x-axis) with TACmax = infinity tonnes and TACmin = 0 tonnes, the MSE was 
rerun while allowing Fbar 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 Fcap with with 
TACmax = infinity tonnes and TACmin = 0 tonnes, the MSE was rerun while allowing Fbar to go up to 1.0. 

 

 

Figure 3.3 Frequency distribution across replicates and years 2023 to 2037 of Fbar depending on Fcap with with 
TACmax = infinity tonnes and TACmin = 0 tonnes, the MSE was rerun while allowing Fbar to go up to 1.0. 
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5.4 MSE sensitivity test with infinite TACmax and Fmax = 2.0 

 

 

Figure 4.1. For a range of values of Fcap (x-axis) with TACmax = infinity tonnes and TACmin = 0 tonnes, the MSE was 
rerun while allowing Fbar 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 Fcap with with 
TACmax = infinity tonnes and TACmin = 0 tonnes, the MSE was rerun while allowing Fbar to go up to 2.0. 
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Figure 4.3 Frequency distribution across replicates and years 2023 to 2037 of Fbar depending on Fcap with with 
TACmax = infinity tonnes and TACmin = 0 tonnes, the MSE was rerun while allowing Fbar 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 Fcap (Section 5.2), 

then Fcap 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 Fcap 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 Fcap = 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 Fcap = 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. 

 

  

Figure A.1.1 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 
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Figure A.1.2 Norway Pout in 4 and 3.aN (Skagerrak). Stock Summary Plots: TSB (t), quarterly. SESAM baseline run 
September 2019. 
Old left; New right. 

 

  

Figure A.1.3 Norway Pout in 4 and 3.aN (Skagerrak). Stock Summary Plots: F1–2 = Fbar, 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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Figure A.1.4 Norway Pout in 4 and 3.aN (Skagerrak). Stock Summary Plots: Recruitment (millions), yearly. SESAM 
baseline run September 2019. Blue is SESAM, green is SXSA. 
Old left; New right. 

 

 

Figure A.1.5 Norway Pout in 4 and 3.aN (Skagerrak). Stock Summary Plots: Stock (SSB) – Recruitment Plot Quarter 
1. SESAM baseline run September 2019.  
Old left; New right. 
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Figure A.1.6 Norway Pout in 4 and 3.aN (Skagerrak). Stock Summary Plots: Stock (SSB) – Recruitment Plot Quarter 
3. SESAM baseline run September 2019.  
Old left; New right. 

 

  

Figure A.1.7 Norway pout in 4 and 3.aN (Skagerrak). Retrospective plots of baseline SESAM assessment September 
2019, with terminal assessment year ranging from 2005–2019. Updated with Mohns Rho.  
Old left; New right. 
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Figure A.1.8 Norway Pout in 4 and 3.aN (Skagerrak). Assessment Diagnostics Plots by fleet and age: One step ahead 
residuals (see Berg and Nielsen 2016). SESAM baseline run September 2019.  
Old left; New right. 

 

  

 

Figure A.1.9 Norway Pout in 4 and 3.aN (Skagerrak). Assessment Diagnostics Plots: Full conditional residuals or 
auxiliary residuals by fleet and age (see Berg and Nielsen, 2016). SESAM baseline run September 2019. 
Old left; New right. 
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Figure A.1.10 Norway Pout in 4 and 3.aN (Skagerrak). Assessment Diagnostics Predicted vs Observed catches. Plots 
by fleet. SESAM baseline run September 2019.  
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. 

 

  

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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Figure A.2.2 Norway Pout in 4 and 3.aN (Skagerrak). Stock Summary Plots: TSB (t), quarterly. SESAM 2017 MSE 
Assessment.  
Old left; New right. 

 

  

Figure A.2.3 Norway Pout in 4 and 3.aN (Skagerrak). Stock Summary Plots: F1–2 = Fbar, 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.2.4 Norway Pout in 4 and 3.aN (Skagerrak). Stock Summary Plots: Recruitment (millions), yearly. SESAM 
2017 MSE Assessment. Blue is SESAM, green is SXSA. 
Old left; New right. 

 

  

Figure A.2.5 Norway Pout in 4 and 3.aN (Skagerrak). Stock Summary Plots: Stock (SSB) – Recruitment Plot Quarter 
1. SESAM 2017 MSE Assessment.  
Old left; New right. 
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Figure A.2.6 Norway Pout in 4 and 3.aN (Skagerrak). Stock Summary Plots: Stock (SSB) – Recruitment Plot Quarter 
3. SESAM 2017 MSE Assessment.  
Old left; New right. 

 

  

Figure A.2.7 Norway pout in 4 and 3.aN (Skagerrak). Retrospective plots of baseline SESAM 2017 MSE Assessment, 
with terminal assessment year ranging from 2005–2017. Updated with Mohns Rho.  
Old left; New right. 
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Figure A.2.8 Norway Pout in 4 and 3.aN (Skagerrak). Assessment Diagnostics Plots by fleet and age: One step ahead 
residuals (see Berg and Nielsen, 2016). SESAM 2017 MSE Assessment.  
Old left; New right. 

 

  

Figure A.2.9 Norway Pout in 4 and 3.aN (Skagerrak). Assessment Diagnostics Plots: Full conditional residuals or 
auxiliary residuals by fleet and age (see Berg and Nielsen, 2016). SESAM 2017 MSE Assessment.  
Old left; New right. 
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Figure A.2.10 Norway Pout in 4 and 3.aN (Skagerrak). Assessment Diagnostics Predicted vs Observed catches. Plots 
by fleet. SESAM 2017 MSE Assessment.  
Old left; New right. 
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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. 

 

  

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 
Benchmark run. . 

 

  

Figure A.3.3 Norway Pout in 4 and 3.aN (Skagerrak). Stock Summary Plots: F1–2 = Fbar, 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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Figure A.3.4 Norway Pout in 4 and 3.aN (Skagerrak). Stock Summary Plots: Recruitment (millions), yearly. SESAM 
2016–2017 Benchmark run. Blue is SESAM, green is SXSA. Old left; New right. 

 

  

Figure A.3.5 Norway Pout in 4 and 3.aN (Skagerrak). Stock Summary Plots: Stock (SSB) – Recruitment Plot Quarter 
1. SESAM 2016–2017 Benchmark run. Old left; New right. 
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Figure A.3.6 Norway Pout in 4 and 3.aN (Skagerrak). Stock Summary Plots: Stock (SSB) – Recruitment Plot Quarter 
3. SESAM 2016–2017 Benchmark run. Old left; New right. 

 

  

Figure A.3.7 Norway pout in 4 and 3.aN (Skagerrak). Retrospective plots of baseline SESAM benchmark 2016–2017, 
with terminal assessment year ranging from 2005–2015. Updated with Mohns Rho. Old left; New right. 
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Figure A.3.8 Norway Pout in 4 and 3.aN (Skagerrak). Assessment Diagnostics Plots by fleet and age: One step ahead 
residuals (see Berg and Nielsen, 2016). SESAM 2016–2017 Benchmark run.  
Old left; New right. 

 

  

Figure A.3.9 Norway Pout in 4 and 3.aN (Skagerrak). Assessment Diagnostics Plots: Full conditional residuals or 
auxiliary residuals by fleet and age (see Berg and Nielsen, 2016). SESAM 2016–2017 Benchmark run.  
Old left; New right. 
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Figure A.3.10 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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Appendix A.4  

Extended MSE Results 
 

 

Figure A.4.1 Probability of implementation error in main simulation results. This is the probability that Fhistorical acts 
as an upper limit on implemented Fbar. This is "asFhist" as defined in Table 5. 

 

 

Figure A.4.2 Frequency distribution across replicates and years 2023 to 2037 of Fbar depending on HCR with TACmax 
= 200k tonnes. 
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Figure A.4.3 Performance statistics related to TAC as described in Table 5. TRC is total realized catch which may 
differ from TAC due to implementation error. 

 

 

Figure A.4.4 Performance statistics related to F as described in Table 5. 
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Figure A.4.5 Frequency distribution across replicates and years 2023 to 2037 of TAC depending on HCR with TACmax 
= 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 Fbar (right) depending on Fcap with TACmin = 0, TACmax = 400k tonnes, and maximum realized 
Fbar = 1. 

 

 

 

 



48 | ICES SCIENTIFIC REPORTS 2:91 | ICES 
 

 

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 I and II.  

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: 

 It is 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. 

 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? 

 It is 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 Fcap (Fbar(1-2)). 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 Fcap=0.7 (no more than 5% probability of the spawning-stock 

biomass by 1 October in the forecast year falling below Blim). At the time, Blim (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 Bpa (=Blim e0.3 × 1.645) 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 Blim and, 3) the re-evaluation of HCR with Fcap=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 Fbar over the time 

series: SSB upward and Fbar 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 Blim and Bpa and to re-run the MSE to evaluate whether a 

management strategy for Norway pout with an Fcap=0.7 is still precautionary.  

2) Revised BRPs Blim and Bpa 

The new S-R scatter plots do not change the rationale to derive Blim as the lowest observed bio-

mass in the beginning of Q4 in 2005. Blim and its 95% CI with the revised (new) IBTS abundance 

time series are: 

    2019 (March 2020) stock assessment –          Blim=32 456 t (  6 970 t, 57 941 t) 

    2017 MSE assessment –                                     Blim= 34 999 t (11 013 t, 58 985 t) 

    2017 MSE with 2016 benchmark data–           Blim= 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 Blim 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%). Blim 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 Blim estimates overlap, indicating that there is no 

statistically significant difference between estimates. Therefore, I agree with the group to adopt 

Blim = 42 573 t, hence Bpa= 69 736 t.  

3) Re-evaluation of Fcap=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 Fcap (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 Fbar would not exceed 0.67, the Fhistorical 

corresponding to the maximum 97.5% percentile of Fbar 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 Fcap in the range 0.3-0.7. Sensi-

tivity analysis was carried out to evaluate the performance of HCRs with Fcap in the range 0.5-0.8 

but with no limits in TACmax and allowing Fbar 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 < Blim=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).  Fcap=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 < Blim) 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 Fcap=0.7 is still precau-

tionary in a scenario allowing Fbar 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 Fcap=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 Fbar is allowed 

to increase to 1.0 giving confidence to the conclusion that Fcap=0.7 is precautionary.    

Please note the following: 
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- Figure 7 of WD1 only shows risk values for Fcap 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 clarify. 

- For an Fcap=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.’ 

 

                                               

 


