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SEDAR 72 – GOM Gag Grouper

• Context behind the use of 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚 with gag grouper
• Projections and rebuilding scenarios with updated 2021 red tide 

estimates
• GRFS ratio for adjusting projected catch
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Context behind the use of 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚 with gag grouper



Fmsy Proxy
• Why 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚? 

• Source: Turner et al. 2001. Status of Gag in the Gulf of Mexico, Assessment 3.0. 
https://www.researchgate.net/publication/265279249_Status_of_Gag_in_the_Gulf_of_Mexico_Assessment_30

• “Because the female reproductive-potential function reaches a maximum at age 8, long-term fishing at F30% and F40% will 
generally result in the relatively low biomass levels of males. The combination of the female reproductive function and the assumed 
selectivity pattern (see below) results in estimates of F30% and F40% which are much higher (about 2-3 times) than the assumed 
natural mortality rate. Because males are older; maximizing male biomass would require a lower fishing-mortality rate. A bench mark 
that maximizes the yield from the entire population, given estimated recruitments, is Fmax, the fishing mortality rate at which yield 
per recruit is maximized. Because of gag growth patterns and the female reproductive characteristics, Fmax is lower than both F30% 
and F40%. The obvious implication here is that larger long term yields could be obtained at fishing mortality levels lower than 
F30% and F40%. Fmax was selected as an additional reference fishing mortality rate to provide some measure of the effects of 
lower fishing rates on both female and male gag. /…/ An important point for the RFSAP to consider is the choice of MSY proxies 
given the protogynous hermaphroditic life history of gag grouper. As can be seen in Tables 31-36, Fmax is typically about half of 
F30% while the female SSB at Fmax is about double the SSB at F30%. This happens because reproductive potential for the 
average female decreases rapidly after age 9 (Figure 41), whereas the average weight per fish increases substantially.
Accordingly, increasing F has a proportionally greater negative impact on the biomass of older fish. Under the projected selectivity 
scenario’s examined here, an Fmax policy would achieve greater long-term yields and a higher SPR (43% - 65%) than would 
policies based on F30% or F40%.”
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Fmsy Proxy
• 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚 vs. 𝐹𝐹%𝑆𝑆𝑆𝑆𝑆𝑆

• 2001 assessment (VPA): 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚
𝑆𝑆𝑆𝑆𝑆𝑆 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓~𝐹𝐹45−60%𝑆𝑆𝑆𝑆𝑆𝑆

• SEDAR 10: 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚
𝑆𝑆𝑆𝑆𝑆𝑆 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓~𝐹𝐹31−33%𝑆𝑆𝑆𝑆𝑆𝑆

• SEDAR 33: 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚
𝑆𝑆𝑆𝑆𝑆𝑆 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓~𝐹𝐹40%𝑆𝑆𝑆𝑆𝑆𝑆 ; 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚

𝑆𝑆𝑆𝑆𝑆𝑆 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐~𝐹𝐹30%𝑆𝑆𝑆𝑆𝑆𝑆
• SEDAR 33 update: 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚

𝑆𝑆𝑆𝑆𝑆𝑆 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓~𝐹𝐹29%𝑆𝑆𝑆𝑆𝑆𝑆
• SEDAR 72: 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚

𝑆𝑆𝑆𝑆𝑆𝑆 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓~𝐹𝐹30%𝑆𝑆𝑆𝑆𝑆𝑆; 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚
𝑆𝑆𝑆𝑆𝑆𝑆 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐~𝐹𝐹13%𝑆𝑆𝑆𝑆𝑆𝑆
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The 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚 search
• An 𝐹𝐹𝑚𝑚𝑠𝑠𝑠𝑠 search where raw catch 

is replaced by catch/recruits
• Given that the target value for 
𝐹𝐹𝑚𝑚𝑠𝑠𝑠𝑠/𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚 is unknown, depletion 
is used as the proxy target 

• 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚 search is very slow and 
unstable (allocations and annual 
Fs can have a big impact on the 
search and different magnitudes  
of catch & recruitment can lead to 
very similar 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚 if their ratio is 
similar)

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 6

DEPLETION

YIELD

RECRUITS

YPR



Updated Projections



Projection Settings
SEDAR 72 – SSB combined
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Parameter Value Comment

Relative F Average from 2017 - 2019
Average relative fishing mortality (apical F) 

over terminal three years of model (Red 
Tide F excluded)

Selectivity 2019 Fleet specific selectivity estimated in the 
terminal year of the model

Retention 2019 Fleet specific retention estimated in the 
terminal year of the model

Recruitment Beverton-Holt stock-recruitment relationship Derived from the model estimated 
Beverton-Holt stock-recruitment relationship

Interim Landings (2020-
2022)

73.79/126.72/126.72 mt (Comm. Vertical Line)
133.69/97.41/97.41 mt (Comm. Longline)

2.61/2.54/2.54 thousands of fish (Headboat)
37.61/28.66/28.66 thousands of fish (Charter)

305.4/271.68/271.68 thousands of fish (Private)

Landings provided for 2020; For 2021-2022, 
used 3-year average of landings (2018-

2020)

Allocation Ratio 39:61 Commercial:Recreational



Projection Scenarios – 2021 Red Tide
• Ecosystem model (updated with data up to the end of October) : 
�𝑴𝑴2021_redtide =0.103; 95% CI (0.027,0.290) 

• We take the mean estimate as the “Medium Red Tide” scenario 
and the limits of the 95% confidence interval as the “Low” and 
“High” scenarios

• For SS, this translates into a red tide that is
Low = 6% the strength of the 2005 red tide,
Med = 24% the strength of the 2005 red tide,
High = 68% the strength of the 2005 red tide
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Projection Scenarios
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Fspr30 Fmax
LOW HIGH MED LOW HIGH MED

Base M 0.159 0.159 0.159 0.159 0.159 0.159
Steepness 0.855 0.855 0.855 0.855 0.855 0.855
R0 14319.2 14319.2 14319.2 14319.2 14319.2 14319.2
Generation Time 7.88 7.88 7.88 7.88 7.88 7.88
SSB0 106178 106178 106178 106178 106178 106178
Proxy Fspr30 Fspr30 Fspr30 Fmax Fmax Fmax
Fmsy proxy 0.148 0.148 0.148 0.328 0.328 0.328
MFMT 0.148 0.148 0.148 0.328 0.328 0.328
%SPR equivalent of Fmsy proxy 30 30 30 13 13 13
Fcurrent 0.412 0.412 0.412 0.412 0.412 0.412
Fcurrent/MFMT 2.784 2.784 2.784 1.256 1.256 1.256
SSBmsy proxy 28559.6 28559.8 28559.4 9956.4 9956.53 9957.26
MSST 14279.8 14279.9 14279.7 4978.2 4978.265 4978.63
SSBcurrent 2296.24 2296.24 2296.24 2296.24 2296.24 2296.24
SSBcurrent/SSBFmsy_proxy 0.08 0.08 0.08 0.231 0.231 0.231
SSBcurrent/MSST 0.161 0.161 0.161 0.461 0.461 0.461
First year mgmt 2023 2023 2023 2023 2023 2023
Yr rebuilt at F=0 2033 2035 2034 2028 2030 2029
SSBcurrent/SSB0 0.022 0.022 0.022 0.022 0.022 0.022
SSByrrebuilt/SSB0 0.139 0.128 0.143 0.038 0.028 0.036
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Calculate Tmin, the amount of time the stock is expected to take to rebuild to its MSY 
biomass level in the absence of any fishing mortality (F=0).

Tmin<10yrs

Tmin

10yrs

Halfway in between Tmin and 10 years

Tmin>10yrs

Tmin*2

Tmin+1 generation time

Amount of time stock expected to take 
to rebuild to Bmsy proxy if fished at 

75% MFMT

Tmin=10yrs
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No fishing

No fishing

Frebuild



Fspr30_loRT
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F=0*

*It takes 
exactly 10 yrs
to rebuild in 
the absence of 
any fishing 
mortality 



Fspr30_hiRT
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F=0



Fspr30_hiRT
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Frebuild Tmin*2



Fspr30_hiRT
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F fixed at 75%MFMT



Fspr30_hiRT
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Frebuild Tmin + 1 generation



Fspr30_medRT
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F=0



Fspr30_medRT
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Frebuild Tmin*2



Fspr30_medRT
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F fixed at 75%MFMT



Fspr30_medRT
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Frebuild Tmin + 1 generation



Fmax_loRT
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F=0



Fmax_loRT

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 23

Frebuild 10 years



Fmax_loRT
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Halfway 
between 
Tmin and 
10 yrs



Fmax_hiRT
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F=0



Fmax_hiRT
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Frebuild 10 years



Fmax_hiRT
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Halfway 
between 
Tmin and 
10 yrs



Fmax_medRT
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F=0



Fmax_medRT
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Frebuild 10 years



Fmax_medRT
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Halfway 
between 
Tmin and 
10 yrs



GRFS ratio for adjusting projected catch



GRFS
• FWC quantifies the 

overall differences 
between GRFS and FCAL 
estimates across the 
variable years and waves
over which the GRFS and 
MRIP surveys overlap 
(May 2015- Dec 2019) so 
that a single calibration 
factor may be applied to 
annual FCAL estimates 
back in time (1981-2014)
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GRFS
• FWC provided the time series of Private mode FL catches and discards in 

GRFS currency from 1981 to 2019
• In SEDAR 72, the PRIVATE+SHORE FLEET is composed of Private mode, 

Shore mode and mixed Private/Shore (from LA) and additional states (AL, 
TX, LA, MS

• For the sensitivity run, we replaced just the Private mode FL portion of the 
catches/discards with GRFS and retained the other sources of reported  
catch/discards (shore, private/shore, AL, TX, LA, MS)

• That is why the catches from the PRIVATE+SHORE FLEET are not 
exactly equal to the GRFS time series (though close since PRIVATE FL 
make up 95+% of catches)
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Adjusting projected catch
• Adjusting projected catch for Private mode

• Could use the GRFS ratio of 0.41
• Could calculate a ratio from the last 3, 5, 10 (?) years of the time 

series of the expected PRIVATE+SHORE FLEET retained catches 
from base run vs. GRFS sensitivity run (ratios: 0.40, 0.41, 0.44 for 
the last 3, 5, 10 years)

• Adjusting projected catch for Charterboat and Headboat?
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