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The development of and results for an updated Reference Case for the South African hake resource are 

presented here. This update takes account of the recommendations made by the December 2013 

International Fisheries Stock Assessment Review Workshop (Smith et al., 2013) as well as new species- 

and gender-disaggregated longline data. 

 

The changes from RS1-2013e (Rademeyer and Butterworth, 2013) to the proposed RC have been carried 

out in a series of steps described below, each run building on the previous one. The results for each of 

these steps are given in Table 1. 

1) "RS1-2013e". 

2) "Calibration factors": as recommended by the Review Panel (recommendation A.3), the penalty 

function on the change in survey catchability associated with the use of a new gear by Africana is set 

to the best estimate obtained in the most recent calibration analysis based on "Model 1": 0.652 (SE 

0.073) for M. capensis and 0.883 (SE 0.082) for M. paradoxus (see Table 1, "Model 1" of Smith et al., 

2013). 

3) "With gender-disaggregated longline CAL": Taking account of the gender-disaggregated length-

frequency data for longline, as recommended by the Review Panel (recommendation A.4) (Tables 4, 

5 and 7 of Rademeyer, 2014). In this run the selectivity for males and females is taken to be the 

same. Furthermore, three years of offshore, species- and -coast-aggregated length frequency data 

(2005, 2006 and 2007) that were used previously are omitted in this run since the model is already 

fitted to south coast only offshore catch-at-length data for these same years. 

4) "Gender-specific selectivity for longline": (Review Panel recommendation A.5) a scaling factor is 

estimated for the female longline selectivity separately for each of M. paradoxus on the West Coast, 

M. capensis on the West Coast and M. capensis on the South Coast, so that the female longline 

selectivities don't necessarily have a maximum of 1. The shape of the male and female selectivities 

stay the same. 

5) " Double normal selectivity - longline only": In the previous RC, the longline fleet selectivities were 

taken as logistic up to a fixed length, with a decreasing selectivity at larger lengths estimated in the 

model. In this run, these are replaced by double logistic selectivities, as described in OLRAC (2014). 

The number of parameters estimated does not change. 

6) " Double normal all fleets": as for 5) above, all the commercial selectivities are replaced by the 

double logistic function. Again, the number of parameters does not change. 
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7) " Longline selectivity female shift": Three extra parameters are estimated for each of M. paradoxus 

on the West Coast, M. capensis on the West Coast and M. capensis on the South Coast to "shift" the 

female longline selectivities (to the right or the left). 

8) "Gender-disagg. ll catches + paradoxus ll catches on SC": This run takes into account the data as 

described in Rademeyer (2014), i.e. gender-disaggregated catches and updated species split 

(including catches of M. paradoxus on the south coast). Some changes to the selectivity functions 

are also made in order to improve the fit to the CAL data. Details of the fishing selectivities that are 

used in this run are shown in Table 2. 

 

Results for the proposed RC (run 8) are shown in Figures 1-8. Spawning biomass trajectories are 

compared to those for RS1-2013e in Figure 1. The estimated stock-recruitment curves and trajectories 

of recruitment are shown in Figure 2. The estimated survey and commercial selectivities-at-length are 

plotted in Figures 3 and 4 respectively. The fits to the surveys and CPUE series are shown in Figures 5 

and 6 respectively, while the fits to the commercial gender-aggregated and gender-disaggregated length 

frequencies are shown in Figures 7 and 8 respectively. 
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Table 1: Estimates of management quantities for a series of runs. 
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Table 2: Details for the commercial selectivity-at-length for each fleet and species combination, as well 

as indications of what data are available. 
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Figure 1: Spawning biomass trajectories (in absolute terms and relative to pre-exploitation level) for 

RS1-2013e and run 8 (the proposed RC). 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Stock-recruitment curves and recruitment trajectories for RS1-2013e and run 8 (the proposed 

RC).
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Figure 3: Survey selectivities-at-length for run 8 (the proposed RC). 
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Figure 4: Commercial selectivity-at- length for run 8 (the proposed RC). 
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Figure 5: Fit to the CPUE series for run 8 (the proposed RC).
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Figure 6: Fit to the survey series for run 8 (the proposed RC).



FISHERIES/2014/APR/SWG-DEM/HASTT/02                                                   MARAM/IWS/DEC14/Hake/BG10 

 

10 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7: Fit to the commercial sex-aggregated catch-at-lengths for run 8 (the proposed RC). 
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Figure 8: Fit to the commercial sex-disaggregated catch-at-lengths for run 8 (the proposed RC). 


