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Summary 

This document provides details of the SCAA assessment model fits and associated 
diagnostics that correspond to the SCAA-based OMs used for Greenland halibut 
CMP testing in NAFO SCR Doc. 17-026. 

 

Introduction 

This document provides results for the baseline Statistical-Catch-at-Age (SCAA) assessment of the 
Greenland halibut resource. This assessment constitutes an update of the assessment presented in 
Rademeyer and Butterworth (2017a), to take account of discussion at the April Scientific Council 
(SC) meeting held in Vigo (NAFO 2017a). This baseline corresponds to the baseline Operating 
Model (OM0) used for CMP testing in Rademeyer and Butterworth (2017b). 

Results are also presented for all the other SCAA OMs identified during the Vigo SC meeting, and 
also used in this CMP testing process. 

 

Data and Methodology 

The catch and survey based data (including catch-at-age information), together with some 
biological data, that are used in these assessments are listed in Tables in Appendix A. 

Baseline OM 

The SCAA methodology is described in Appendix A of Rademeyer and Butterworth (2017b). The 
changes made to the “StartA” baseline in Rademeyer and Butterworth (2017a) to provide this 
updated baseline assessment are: 
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• h=0.8; 
• σR=0.4; 
• M=0.12; 
• Start in 1960 with specifications for the initial numbers-at-age vector; 
• The “sqrt(p)” approach for the commercial and survey catch-at-age negative log-likelihood; 
• Maximum data plus group of 10+ (model plus group remains 14+); 
• Weight-at-age for 10+ applies to all older fish; 
• Survey timing Ti modified; 
• Flat selectivity for the plus group for the EU surveys; 
• WCAA=0.2; 
• Commercial selectivity periods: 1960-1989, 1990-1995, 1996-2003 and 2004+ 

 

Sensitivities 

The trials selected during the Vigo SC meeting affecting the past (and hence requiring assessment 
re-runs) are: 

1) Alternative to past input survey data set: 
a. O3 

2) Alternative steepness parameter (baseline: h=0.8): 
a. h=0.7 
b. h=0.9 

3) Alternative natural mortality (baseline: M=0.12): 
a. M=0.2 
b. M increasing linearly from 0.12 at age 10 to 0.5 at age 14+  

4) Alternative maturity-at-age (baseline: 100% mature at 10+): 
a. 100% mature at 14+ 

5) Alternative CAA -lnL weighting (baseline: Wcaa=0.2): 
a. Wcaa=0.1 
b. Wcaa=0.5 

6) Alternative σR value (baseline: σR =0.4): 
a. σR =0.6 

7) Alternative σC value (baseline: σC =0.1): 
a. σC =0.2 

8) Starting (1960) biomass: 
a. Force to XSA/SAM-style level (total biomass of 200 000t in 1975) 

9) Sensitivity for methods for estimating 1960 starting numbers-at-age vector 
a. This was to be decided, but was not pursued given insensitivity of results to other 

aspects of the starting situation 
10) Current (2016) numbers: (only affects the future, so that results are not reported 

below as in almost all respects they would be identical to those for OM0) 
a. 1.2 baseline estimates 
b. 0.8 baseline estimates 

11) Commercial selectivities: 
a. 6 instead of 4 selectivity blocks 
b. Descending (right side) limb: normal changed to negative exponential:  



3 

Northwest Atlantic Fisheries Organization  www.nafo.int 

                   Sa = �
exp �− (a−amax)2

2σleft
2 � for a ≤ amax

exp �− (a−amax)
𝜎𝜎right

� for a > amax
 

c. Force less doming: in equation A.24 of Rademeyer and Butterworth (2017b): 𝜎𝜎right 
is fixed at twice the value estimated for OM0 

12) EU survey selectivity shape: 
a. Exponential decrease from plus group (instead of flat) 
b. Force less doming: flat from 9+: 0.2 is added to the value estimated for OM0. 
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Results 

Results are given in Table 1 for all these OMs. Figure 1 compares the catch, fishing mortality, 
biomass and recruitment trajectories for OM0 and StartA (the updated and earlier baselines 
respectively), as well as the stock-recruitment curves and estimated selectivities. Figure 2 plots the 
fits to the survey biomass indices, and to the survey and commercial catch-at-age data, for OM0 and 
StartA. 

Results comparing each of the OMs to the updated baseline OM0 are given in Appendix B. 

 

Discussion 

This is primarily a “for the record” document, so that there is a record of the details of the 
assessment results with associated diagnostics that correspond to the OMs used in CMP testing in 
Butterworth and Rademeyer (2017b). These results could also be pertinent if there is consideration 
to be given to selecting a current “best assessment” of the resource. 

In broad terms, most of the alternatives to the updated baseline assessment (which corresponds to 
OM0) show fairly similar historical biomass trajectories. The exceptions are those with differing 
natural mortality (OM3a and 3b) for which unsurprisingly the biomass scale differs in absolute 
terms. The historical trend also differs appreciably from that for OM0 for OM8a (by construction, as 
that difference is forced in that fit), and for OM11c and OM12b for which selectivities are forced to 
be less domed.  
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Table 1a: Results from fits of the SCAA OMs. Hessian-based CVs are shown in parentheses. 
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Table 1b: Results from fits of the SCAA OMs. Hessian-based CVs are shown in parentheses. 

 

* Not converged 
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Fig. 1. Results for SCAA baseline OM0 (in black) and “StartA” of Rademeyer and Butterworth 
 (2017a) (in red). 
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Fig. 2. Fits to the survey data for the SCAA baseline OM0 (in black) and “StartA” of Rademeyer and 
 Butterworth (2017a) (in red). 
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APPENDIX A – Data 

 

Table A1: Landings (tons) for Greenland Halibut in Sub-area 2 and Div. 3KLMNO. 
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Table A2. Catch at age matrix (000s) for Greenland Halibut in Sub-Area 2 and Divisions 3KLMNO. 
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Table A3. Catch weights-at-age (kg) matrix for Greenland Halibut in Sub-Area 2 and Divisions 
3KLMNO. Pre-1975 weights-at-age are taken as the 1975-1979 average. 

 

 

Table A4: Proportion mature-at-age for Greenland Halibut in Sub-Area 2 and Divisions 3KLMNO. 
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Table A5: Survey catch-at-age data (numbers) and biomass indices (mean weight (kg) per tow) for 
Greenland Halibut in Sub-Area 2 and Divisions 3KLMNO. 
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Table A5: continued 
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Table A5: continued 
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Appendix B  

 

Full set of results from fits of the SCAA OMs 

 

 

Fig. App.B.1a. Results for SCAA baseline OM0 (in black) and OM1a (O3 survey data set, in red).
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Fig. App.B.1b. Fits to the survey data for the SCAA baseline OM0 (in black) and OM1a (O3 survey data set, in red). 
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Fig. App.B.2a. Results for SCAA baseline OM0 (in black) and OM2a (h=0.7, in red).
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Fig. App.B.2b. Fits to the survey data for the SCAA baseline OM0 (in black) and OM2a (h=0.7, in  
  red). 
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Fig. App.B.3a. Results for SCAA baseline OM0 (in black) and OM2b (h=0.9, in red).
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Fig. App.B.3b. Fits to the survey data for the SCAA baseline OM0 (in black) and OM2b (h=0.9, in  
  red). 
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Fig. App.B.4a. Results for SCAA baseline OM0 (in black) and OM3a (M=0.2, in red).
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Fig. App.B.4b. Fits to the survey data for the SCAA baseline OM0 (in black) and OM3a (M=0.2, in  
  red). 
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Fig. App.B.5a. Results for SCAA baseline OM0 (in black) and OM3b (M increasing, in red).
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Fig. App.B.5b. Fits to the survey data for the SCAA baseline OM0 (in black) and OM3b (M   
  increasing, in red).
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Fig. App.B.6a. Results for SCAA baseline OM0 (in black) and OM4a (100% mature at 14+, in red).



26 

Northwest Atlantic Fisheries Organization  www.nafo.int 

 

Fig. App.B.6b. Fits to the survey data for the SCAA baseline OM0 (in black) and OM4a (100%  
  mature at 14+, in red).  
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Fig. App.B.7a. Results for SCAA baseline OM0 (in black) and OM5a (Wcaa=0.1, in red).
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Fig. App.B.7b. Fits to the survey data for the SCAA baseline OM0 (in black) and OM5a (Wcaa=0.1,  
  in red). 
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Fig. App.B.8a. Results for SCAA baseline OM0 (in black) and OM5b (Wcaa=0.5, in red).
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Fig. App.B.8b. Fits to the survey data for the SCAA baseline OM0 (in black) and OM5b (Wcaa=0.5,  
  in red). 
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Fig. App.B.9a. Results for SCAA baseline OM0 (in black) and OM6a (σR=0.6, in red).
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Fig. App.B.9b. Fits to the survey data for the SCAA baseline OM0 (in black) and OM6a (σR=0.6, in  
  red). 
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Fig. App.B.10a. Results for SCAA baseline OM0 (in black) and OM7a (σC=0.2, in red).
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Fig. App.B.10b. Fits to the survey data for the SCAA baseline OM0 (in black) and OM7a (σC=0.2, in  
  red). 
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Fig. App.B.11a. Results for SCAA baseline OM0 (in black) and OM8a (force XSA/SAM level, in red).
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Fig. App.B.11b. Fits to the survey data for the SCAA baseline OM0 (in black) and OM8a (force  
  XSA/SAM level, in red). 
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Fig. App.B.12a. Results for SCAA baseline OM0 (in black) and OM11a (6 instead of 4 selectivity  
  blocks, in red).
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Fig. App.B.12b. Fits to the survey data for the SCAA baseline OM0 (in black) and OM11a (6 instead  
  of 4 selectivity blocks, in red). 
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Fig. App.B.13a. Results for SCAA baseline OM0 (in black) and OM11b (descending limb negative  
  exponential, in red).
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Fig. App.B.13b. Fits to the survey data for the SCAA baseline OM0 (in black) and OM11b   
  (descending limb negative exponential, in red). 
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Fig. App.B.14a. Results for SCAA baseline OM0 (in black) and OM11c (force less doming, in red).
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Fig. App.B.14b. Fits to the survey data for the SCAA baseline OM0 (in black) and OM11c (force less  
  doming, in red). 
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Fig. App.B.15a.  Results for SCAA baseline OM0 (in black) and OM12a (EU survey selectivity:  
     exponential decrease from plus group, in red).
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Fig. App.B.15b.  Fits to the survey data for the SCAA baseline OM0 (in black) and OM12a (EU  
     survey selectivity: exponential decrease from plus group, in red). 
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Fig. App.B.16a.  Results for SCAA baseline OM0 (in black) and OM12b (EU survey selectivity: force  
     less doming, in red).
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Fig. App.B.16b.  Fits to the survey data for the SCAA baseline OM0 (in black) and OM12b (EU  
      survey selectivity: force less doming, in red). 
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