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This document responds to a request from the SAFMC (Sep 27, 2021 email) for projections following the 
SEDAR 71 South Atlantic Gag Grouper stock assessment. The request described five projection 
scenarios:  

1. OFL (Fmsy), recruitment conditioned on the spawner-recruit model, and management starting in 
2023 

2.  ABC with a Prebuild = 50% in 10 years, low recruitment scenario (mean recruitment from 2010 to 
2019), and management starting in 2023 

3.  ABC with a Prebuild = 50% in 10 years, recruitment conditioned on the spawner-recruit model, and 
management starting in 2023 

4.  ABC with a Prebuild = 70% in 10 years, recruitment conditioned on the spawner-recruit model, and 
management starting in 2023 

5.  ABC with a Prebuild = 70% in 10 years, low recruitment scenario (mean recruitment from 2010 to 
2019), and management starting in 2023  

 

All projections were conducted with the standard methodology reported in the SEDAR 71 assessment 
report. All MSY-related benchmarks are unchanged and come from the SEDAR 71 stock assessment 
report, which are based on a freely estimated Beverton-Holt stock-recruit curve (steepness = 0.898 and 
R0 = 526,309 fish). The SEDAR 71 stock assessment estimated that overfishing in 2017 – 20179 was more 
than twice the Fmsy value (F/Fmsy = 2.15) and the Gag Grouper stock was at 15% of its SSBmsy level in 2019. 
Landings during each of the interim years (2020-2022) were assumed to be the average landings during 
the last three years of the assessment (2017-2019). Management was assumed to start in 2023 and 
projections were run 10 years after that point (until 2032). For low recruitment scenarios, recruitment 
during the projection years is the average of that from the last 10 years (2010-2019) of the assessment. 
Results for the Fmsy projection (number 1 above) are shown in Table 1 and Figure 1-2. There is a 14.2% 
probability of recovery in 10 years under Fmsy. Results for rebuilding in 10 years with a 50% probability 
under low recruitment (number 2 above) are shown in Table 2 and Fig. 3-4. The fishing rate leading to 
recovery under this scenario is F = 0.047. Results for rebuilding in 10 years with a 50% probability with 
recruitment conditioned on the stock-recruitment curve (number 3 above) are shown in Table 3 and Fig. 
5-6. The fishing rate leading to recovery under this scenario is F = 0.255. Results for rebuilding in 10 
years with a 70% probability with recruitment conditioned on the stock-recruitment curve (number 4 
above) are shown in Table 4 and Fig. 7-8. The fishing rate leading to recovery under this scenario is F = 
0.165. Results for rebuilding in 10 years with a 70% probability under low recruitment (number 5 above) 
are shown in Table 5 and Fig. 9-10. The fishing rate leading to recovery under this scenario is F = 0.0017.  
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Table 1. Projection results with fishing mortality rate fixed at F = Fmsy, management starting in 2023, and 
recruitment conditioned on the stock recruitment curve. R = number of age-1 recruits (in 1000s), F = 
fishing mortality rate (per year), S = spawning stock (mt), L = landings, and D = dead discards expressed 
in numbers (n, in 1000s) and in gutted weight (gutted, in 1000 lb). The extension ‘base’ indicates 
expected values (deterministic) from the base run. The extension ‘med’ indicates median values from 
the stochastic projections. 
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Figure 1. Probability of rebuilding with fishing mortality rate fixed at F = Fmsy, management starting in 
2023, and recruitment conditioned on the stock recruitment curve. Solid horizontal lines reflect the 50% 
and 70% rebuilding probabilities. 
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Figure 2. Ten-year projection results with fishing mortality rate at F = Fmsy starting in 2023 and 
recruitment conditioned on the stock-recruitment curve. The interim years (2020-2022) use a mean of 
the 2017-2019 landings. In the top four panels, expected values (base run) represented by solid lines 
with solid circles, medians represented by dashed lines with open circles, and uncertainty represented 
by thin lines corresponding to 5th and 95th percentiles of replicate projections. Solid horizontal lines mark 
MSY-related quantities from the base run; dashed horizontal lines represent corresponding median 
values from the replicate projections. Spawning stock (SSB) is at time of peak spawning. 
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Table 2. Projection results with Prebuild = 50% in 10 years, low recruitment (mean recruitment from 
2010-2019), and management starting in 2023. R = number of age-1 recruits (in 1000s), F = fishing 
mortality rate (per year), S = spawning stock (mt), L = landings, and D = dead discards expressed in 
numbers (n, in 1000s) and in gutted weight (gutted, in 1000 lb). The extension ‘base’ indicates expected 
values (deterministic) from the base run. The extension ‘med’ indicates median values from the 
stochastic projections. 
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Figure 3. Probability of rebuilding with 50% probability in 10 years with management starting in 2023 
and low recruitment (mean recruitment from 2010-1019). Solid horizontal line reflects the 50% 
probability. 
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Figure 4. Ten-year projection results with Prebuild = 50%, management starting in 2023 and low 
recruitment (mean recruitment from 2010-2019). The interim years (2020-2022) use a mean of the 
2017-2019 landings. In the top four panels, expected values (base run) represented by solid lines with 
solid circles, medians represented by dashed lines with open circles, and uncertainty represented by 
thin lines corresponding to 5th and 95th percentiles of replicate projections. Solid horizontal lines mark 
MSY-related quantities from the base run; dashed horizontal lines represent corresponding median 
values from the replicate projections. Spawning stock (SSB) is at time of peak spawning. 
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Table 3. Projection results with Prebuild = 50% in 10 years, recruitment conditioned on the stock-
recruitment curve, and management starting in 2023. R = number of age-1 recruits (in 1000s), F = fishing 
mortality rate (per year), S = spawning stock (mt), L = landings, and D = dead discards expressed in 
numbers (n, in 1000s) and in gutted weight (gutted, in 1000 lb). The extension ‘base’ indicates expected 
values (deterministic) from the base run. The extension ‘med’ indicates median values from the 
stochastic projections. 
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Figure 5. Probability of rebuilding with 50% probability in 10 years with management starting in 2023 
and recruitment conditioned on the stock recruitment curve. Solid horizontal line reflects the 50% 
probability. 
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Figure 6. Ten-year projection results with Prebuild = 50%, management starting in 2023 and recruitment 
conditioned on the stock recruit curve. The interim years (2020-2022) use a mean of the 2017-2019 
landings. In the top four panels, expected values (base run) represented by solid lines with solid circles, 
medians represented by dashed lines with open circles, and uncertainty represented by thin lines 
corresponding to 5th and 95th percentiles of replicate projections. Solid horizontal lines mark MSY-
related quantities from the base run; dashed horizontal lines represent corresponding median values 
from the replicate projections. Spawning stock (SSB) is at time of peak spawning. 
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Table 4. Projection results with Prebuild = 70% in 10 years, recruitment conditioned on the stock-
recruitment curve, and management starting in 2023. R = number of age-1 recruits (in 1000s), F = fishing 
mortality rate (per year), S = spawning stock (mt), L = landings, and D = dead discards expressed in 
numbers (n, in 1000s) and in gutted weight (gutted, in 1000 lb). The extension ‘base’ indicates expected 
values (deterministic) from the base run. The extension ‘med’ indicates median values from the 
stochastic projections. 
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Figure 7. Probability of rebuilding with 70% probability in 10 years with management starting in 2023 
and recruitment conditioned on the stock recruitment curve. Solid horizontal line reflects the 70% 
probability. 
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Figure 8. Ten-year projection results with Prebuild = 70%, management starting in 2023 and recruitment 
conditioned on the stock recruit curve. The interim years (2020-2022) use a mean of the 2017-2019 
landings. In the top four panels, expected values (base run) represented by solid lines with solid circles, 
medians represented by dashed lines with open circles, and uncertainty represented by thin lines 
corresponding to 5th and 95th percentiles of replicate projections. Solid horizontal lines mark MSY-
related quantities from the base run; dashed horizontal lines represent corresponding median values 
from the replicate projections. Spawning stock (SSB) is at time of peak spawning. 
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Table 5. Projection results with Prebuild = 70% in 10 years, low recruitment (mean recruitment from 
(2010-2019), and management starting in 2023. R = number of age-1 recruits (in 1000s), F = fishing 
mortality rate (per year), S = spawning stock (mt), L = landings, and D = dead discards expressed in 
numbers (n, in 1000s) and in gutted weight (gutted, in 1000 lb). The extension ‘base’ indicates expected 
values (deterministic) from the base run. The extension ‘med’ indicates median values from the 
stochastic projections. 
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Figure 9. Probability of rebuilding with 70% probability in 10 years with management starting in 2023 
and low recruitment (mean recruitment from 2010-1019). Solid horizontal line reflects the 70% 
probability. 
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Figure 10. Ten-year projection results with Prebuild = 70%, management starting in 2023 and low 
recruitment (mean recruitment from 2010-2019). The interim years (2020-2022) use a mean of the 
2017-2019 landings. In the top four panels, expected values (base run) represented by solid lines with 
solid circles, medians represented by dashed lines with open circles, and uncertainty represented by 
thin lines corresponding to 5th and 95th percentiles of replicate projections. Solid horizontal lines mark 
MSY-related quantities from the base run; dashed horizontal lines represent corresponding median 
values from the replicate projections. Spawning stock (SSB) is at time of peak spawning. 

 

  


