
  FISHERIES/2016/SEPT/SWG-DEM/75 

1 
 

Building a bridge between the May and the September Reference Cases for the 

South African resource and related matters 

 

Rebecca Rademeyer and Doug Butterworth 

October 2016 

 

Summary 

An investigation of the reasons for the changes in particularly M. paradoxus 

assessment results from the May to the September Reference Case (RC) assessments 

shows these to be almost entirely a consequence of the changed formulations for 

selectivities, with updating of and further years’ data having little impact. The 

probability of a TAC drop of greater than 5% under the current OMP is not high, and in 

terms of the September RC is not forecast to occur with more than 5% probability 

before the end of the decade. 

 

Building a bridge 

Rademeyer and Butterworth (2016a) presented results for an updated RC of the South African hake 

resource (from here onwards referred to as the “September RC”). The September RC included taking 

account of new/updated data as well as making some modifications to the survey selectivities compared 

to the May RC (Rademeyer and Butterworth, 2016b). Spawning biomass trends for M. paradoxus have 

changed appreciably between the May and September RC, and this paper attempts to build a bridge 

between the two, to understand the reason for these changes. 

Initially four runs are compared: 

1) Run 1: the May RC; 

2) Run 2: New/updated catches, CPUE, survey indices and survey sex-aggregated CAL data with the 

new density weighting are included but the sex-disaggregated survey CAL data are kept as for 

the May RC; 

3) Run 3: As Run 2 but now including updated sex-disaggregated survey CAL data (2015 and 2016 

update; and density weighted method to compute the CAL); and 

4) Run 4: Run 3 with different survey selectivities (the September RC). 
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Results and Discussion 

Results for runs 1 to 4 are given in Table 1, with the spawning biomass trajectories plotted in Figure 1. 

The survey and commercial selectivities-at-length are compared in Figures 2 and 3 for Run 3 and the 

September RC (Run 4).  

Comparisons of the results from these four runs make clear that the new/updated data, except to some 

extent the updated sex-disaggregated CAL data, have little impact on the differences between the May 

and September RC’s. Clearly it is the change in the formulation of the selectivities that is the primary 

cause of the differences for M. paradoxus (in particular).. 

From Figures 2 and 3, it is clear that the major changes in selectivities for M. paradoxus are: 

a. West coast summer survey selectivities; 

b. South coast spring and autumn survey selectivities; and 

c. West coast offshore trawl selectivities. 

Further runs have therefore been carried out to investigate the effect of these selectivity changes on the 

M. paradoxus results: 

5) Run 5: September RC (Run 4) with West coast summer survey selectivities fixed to those 

estimated in Run 3; 

6) Run 6: September RC (Run 4) with South coast spring and autumn survey selectivities fixed to 

those estimated in Run 3; and 

7) Run 7: September RC (Run 4) with West coast offshore trawl selectivities fixed to those 

estimated in Run 3. 

Results for runs 3 to 7 are given in Table 2, with the spawning biomass trajectories plotted in Figures 4 

and 5. These suggest that the change for M. paradoxus results primarily from the changes to  West coast 

summer survey and offshore trawl selectivities. The change to South coast survey selectivities has little  

impact on M. paradoxus but does have the largest impact on M. capensis. 

 

Related matters 

1. Run leaving out juvenile information from survey sex-disaggregated CAL data 

In Run 8, the juvenile information from the sex-disaggregated CAL data are omitted in the model fitting 

procedure. Results are compared to the September RC in Table 3. This is to check a (legitimate) concern 

raised by Mike Bergh about the separate normalisation of these data – specifically whether it has any 

major impact on results.  
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Results are relatively insensitive to this change, which suggests that there need be no concern that this 

has comprised results presented previously to any major extent. This aspect will however be corrected 

for subsequent computations. 

 

2. TAC projections under OMP-2014 

In response to a question asked at an earlier DWG meeting, Figure 6 plots the projected annual TAC 

change under OMP-2014 and the corresponding proportion of these annual TAC decreases which are 

greater than 5%. These projections are computed for the September RC. 

The probability of a TAC drop of greater than 5% is not high, and in terms of this RC is not forecast to 

occur with more than 5% probability before the end of the decade. 

 

3. Data tables correction 

Data in Table App.A.6 of Rademeyer and Butterworth (2016a) are incorrect; the correct version is 

included at the end of the paper for reference. 
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Table 1: Estimates of management quantities for runs 1 to 4.  

 

 



  FISHERIES/2016/SEPT/SWG-DEM/75 

5 
 

Table 2: Estimates of management quantities for runs 3 to 7. Runs 5-7 replicate Run 4, but fix the 

selectivity for either survey or the commercial fishery for M. paradoxus to that estimated earlier for Run 

3.   

 

 

Table 3: Estimates of management quantities for the September RC and Run 8 which replicates Run 8 

except that it omits the juvenile survey CAL data from the model fitting. 
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Figure 1: Spawning biomass trajectories (in absolute terms, and relative to pre-exploitation level and to BMSY) for the Runs 1-4 (Run 4 being the 

September RC). For each species, the second row repeats the first row but with a different range of years. 



  FISHERIES/2016/SEPT/SWG-DEM/75 

7 
 

  

Figure 3: Survey selectivities-at-length for Run 3 and Run 4 (September RC). Black curves for sex-combined, blue curves for males, red curves for 

females, dashed curves for old gear and full curves for new gear. 
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Figure 4: Commercial selectivities-at-length for the September RC (black curves for sex-aggregated, blue curves for males and red curves for 

females) for the May and September RCs. 
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Figure 5: Spawning biomass trajectories (in absolute terms, and relative to pre-exploitation level and BMSY) for run 3 (all new data and selectivity 

as for May RC), the September RC (run 4) and the three runs fixing different M. paradoxus selectivities for the September RC to those estimated 

in run 3: Run 5 – WC summer survey, Run 6 – SC spring and autumn surveys, and Run 7 - WC offshore trawl. For each species, the second row 

repeats the first row but with a different range of years. 
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Figure 6: Projected percentage annual change in TAC under OMP-2014 (top plot) and proportion of annual 

decrease in TAC greater than 5%. 
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Table App.A.6a – corrected from Rademeyer and Butterworth (2006a): M. paradoxus, sex-aggregated, survey catch-at-length data 

(Fairweather, pers. commn).  

 



  FISHERIES/2016/MAY/SWG-DEM/11 
 

12 
 

Table App.A.6b – corrected from Rademeyer and Butterworth (2006a): M. capensis, sex-aggregated, survey catch-at-length data (Fairweather, 

pers. commn).  

 


