
Gulf of Mexico Gag Grouper
State Reef Fish Survey (SRFS) Run
Council Request

SEFSC-SFD Gulf Branch Staff
Gulf of Mexico Fishery Management Council 

Standing, Reef Fish, Socioeconomic, and Ecosystem SSC Meeting
Tampa, FL ◦ July 7-8, 2022



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries ServicePage 2

GOM Gag Grouper SRFS Run

• Council Request
• Changes to Data Inputs

● SRFS Time Series
● Headboat corrections

• Model Results
• Diagnostics
• Projections, Benchmarks and Reference Points
(in comparison to SEDAR 72)



Council Request
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Council Request

• SEDAR 72 (S72) Base Model (SSB 
Combined) approved in October 
2021

• Council request to substitute FL 
Private mode landings and 
discards time series in FES units 
with FL Private mode landings 
and discards time series in SRFS 
units

• Detail methodology, results, 
diagnostics, stock status, and OFL, 
F0 and Frebuild projections in a 
report



Changes to Data Inputs
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Changes to Data Inputs

• The State Reef Fish Survey (SRFS) runs concurrent with 
the MRIP survey in FL since May 2015

• Using data from May 2015-Dec 2019, single calibration 
factors are produced to convert MRIP FES FL Private 
mode time series of landings and discards to SRFS units 
(SEDAR72-WP-04):
● SRFS FL Private landings (no. fish) = 0.42 * MRIP-FES FL Priv land
● SRFS FL Private discards (no. fish) = 0.43 * MRIP-FES FL Priv disc

SRFS

MRIP-FES
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Changes to Data Inputs

• In Stock Synthesis (SS), the 
Recreational Private + Shore fleet 
(Pr/Sh) includes Private and Shore 
modes from FL, AL, MS, LA, TX

• FL Private portion of that fleet 
replaced with SRFS time series 
FL Private ~95% of the total 
catches/discards each year
● 1983 peak in private landings replaced 

with geometric mean of 1981, 82, 84, 85 as 
in SEDAR 72

● SRFS CVs for landings and discards used 
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Changes to Data Inputs
• Historical time series of rec landings (63-80)

● FHWAR method uses mean 
recreational CPUE from 81-85 to 
multiply with historical effort 
estimates to estimate landings 
prior to 1980

● Mean rec CPUE recalculated 
using new Pr/Sh time series
● No SRFS effort data for 81-85 so 

back-calculated assuming MRIP 
CPUE = SRFS CPUE (since both 
SRFS and MRIP calculate total 
catch using similar values for 
CPUE)

● Apportionment by mode re-
calculated: based on average 
proportion of landings by fleet 
1981-2019
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Changes to Data Inputs:
Headboat Issue

• Error detected in part of 
the Headboat time 
series of landings 
(1986-2019) and 
discards (1986-2007)

• S72 and SRFS run 
redone with corrected 
headboat datasets (and 
correction to historical 
ratios)
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S72 SRFS RUN
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S72 SRFS RUN

• Model
● Fixed 2 private + shore fleet 

selectivity parameters at S72 
values because of bounding issues:
● Ascending limb 
● Descending limb

• Forecast
● Hbt interim catches changed

● From: 2.611, 3.47, 2.8156
● To: 2.981, 3.637, 3.08933

● 2021 red tide value recalculated 
(scaled to 2005 SS red tide 
estimate)
● From : 0.1522
● To : 0.1479

• Model
● Fixed 2 private + shore fleet 

selectivity parameters at S72 
values because of bounding issues:
● Ascending limb 
● Descending limb

• Forecast
● Hbt interim catches changed

● From: 2.611, 3.47, 2.8156
● To: 2.981, 3.637, 3.08933

● 2021 red tide value recalculated 
(scaled to 2005 SS red tide 
estimate)
● From : 0.178516
● To : 0.17856
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Private + Shore Fleet Selectivity

● Near-
identical fits 
to the 
age/size 
composition 
data

● No size/age 
information 
on discards 
to inform it 

Original SEDAR 72

Age comp Length 
comp

Age comp Length 
comp

Bounding issue
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S72 SRFS RUNMinimal changes in fits to indices
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S72 SRFS RUNMinimal changes to SSB, F and recruitment trends



Model Results
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Model Results

• Headboat corrections had a minimal effect on the 
model results 

• The SRFS run had near identical fits to the data as 
in SEDAR 72 (details in report – will be updated 
with Headboat corrections)
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SRFS Run vs. 
SEDAR 72 Base Model

SRFS RUN
SEDAR 72

0

Changes in the scale of the population
Minimal changes in trend

SRFS RUN
SEDAR 72
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SRFS Run vs. SEDAR 72 Base Model

SRFS RUN
SEDAR 72

2014 red tide

2014 red tide
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Private Shore Fleet

● SRFS Run : more 
severe 2014 red 
tide

● Trade-off between 
Pr/Sh fleet catches 
and 2014 red tide 
kill

● No length 
composition of 
private discards to 
inform asymptote –
has to rely on 
landings:discards
ratio (but high CV 
on landings)

SEDAR 72 SRFS RUN
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SEDAR 72 SRFS RUN



Diagnostics



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries ServicePage 21

Diagnostics – Jitter Analysis

SRFS RUN SEDAR 72
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Diagnostics – Retrospective Analysis

SRFS RUNSEDAR 72

SPAWNING STOCK BIOMASS
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Diagnostics – Retrospective Analysis

SRFS RUNSEDAR 72

RECRUITMENT
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Diagnostics – Retrospective Analysis

SRFS RUNSEDAR 72

EXPLOITATION RATE
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Diagnostics – R0 Likelihood Profiles

SRFS RUNSEDAR 72
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Model Comparison Conclusions

• The use of the SRFS time series scales the stock’s 
population size and recruitment estimates down 
by half but does not change the overall stock 
trajectory or terminal year SSB/SSB0 ratio

• The R0 likelihood profile from the SRFS run : 
increased levels of disagreement between the age 
(larger R0) and length (smaller R0) datasets



Projections
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Reference Points

• 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚 was listed in the Terms of Reference of the 
SRFS run (and consequently included in the 
report). However, 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚 was not recommended by 
the SSC for use with SEDAR 72.

• Following a call with the SSC chair and vice chair, 
a request was made to also present Fspr40%

• Results from both Fspr30% and Fspr40% are 
therefore presented here.
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Choice of SPR value

• FsprX%
● Fraction by which F reduces a recruit’s lifetime reproductive 

output
● With protogynous hermaphrodites, if you are only measuring 

Female biomass, long term F may result in relatively low biomass 
levels of males, which in turn affects long term yield

● Given our uncertainty surrounding the relative contribution of 
males to the reproductive output of the stock, using combined SSB 
(males + females) provides a buffer to avoid depleting males

● Following a similar logic and adding in the complexity of 
uncertainty surrounding steepness, Harford et al. 2018 provides 
guidance on the level of SPR that would be highest probability of 
achieving long-term MSY in hermaphroditic stocks
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Harford et al. 2018

• Simulation: Given uncertainty 
in steepness, which proxy has 
the highest probability of 
achieving long-term MSY? 

• Hermaphroditic stocks: 
F50%SPR greatest probability  
mass centered on long-term 
achievement of MSY while also 
maintaining biomass in 
proximity to Bmsy (60%SPR 
with more weight given to 
lower h values, 40% if h=0.8 is 
known exactly)

• Simulation uses SSB female
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Projections 
settings

Parameter Value Comment 

Relative F Not used 

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) 

77/91/109 mt (Comm. Vertical Line) 
139.04/164.5/128.26 mt (Comm. Longline) 
2.61/3.47/2.82 thousands of fish (Headboat) 

37.61/80.38/48.84 thousands of fish (Charter) 
130.81/90.33/106.41 thousands of fish (Private) 

Landings provided for 
2020-2021; For 2022, 
used 3-year average of 
landings (2019-2021) 

Allocation Ratio 39:61 Commercial:Recreational 

Red Tide in 
Interim Years 0.18 

Red Tide F for 2021 
obtained from the Ecosim 
model (medium red tide 

scenario) 

 

SEDAR 72: 305.4/208.66/246.52 thousands of fish (Private)

SEDAR 72: 0.148

2.98/3.64/3.09

0.1786
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MSRA
Table

SEDAR 72 SRFS RUN 
Criteria Definition

Base M Target M for fully selected ages in the 
Lorenzen (2005) scaling 0.159 0.159 0.159 0.159

Steepness Steepness of the Beverton-Holt stock-
recruit relationship (fixed) 0.855 0.855 0.855 0.855

R0 Virgin Recruitment (1000s) 13641 13641 8902.1 8903.2
Generation Time Fecundity-weighted mean age 7.88 7.88 7.88 7.88

SSB0 Virgin spawning stock biomass (mt) 100891 100891 67045 67052
Mortality Rate Criteria

Proxy Fmsy proxy used Fspr30 Fspr40 Fspr30 Fspr40
Fmsy proxy Fmsy proxy 0.148 0.101 0.144 0.098

MFMT Fmsy proxy 0.148 0.101 0.144 0.098
%SPR equivalent of Fmsy proxy %SPR equivalent 30 40 30 40

Fcurrent
Geometric mean of the last 3 years of the 
assessment (F2017-2019), excluding red 

tide mortality
0.416 0.416 0.353 0.352

Fcurrent/MFMT Current stock status based on MFMT 2.805 4.109 2.455 3.578
Biomass Criteria

SSBmsy proxy Equilibrium SSB at Fmsy proxy 27140 37675 18035 25039
MSST 0.5*SSBFmsy_proxy 13570 18838 9017.6 12520

SSBcurrent SSB2019 2304.3 2304.3 1709.1 1706.4
SSBcurrent/SSBFmsy_proxy Current stock status based on SSBFmsy 0.085 0.061 0.095 0.068

SSBcurrent/MSST Current stock status based on MSST 0.17 0.122 0.19 0.136
First year mgmt 2023 2023 2023 2023
Yr rebuilt at F=0 2033 2036 2033 2035

SSBcurrent/SSB0 SSB ratio in 2019 0.023 0.023 0.025 0.025
SSByrrebuilt/SSB0 SSB ratio in first year rebuilt 0.131 0.225 0.149 0.227
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Frebuild scenarios

• Obtain Tmin (minimum time required to rebuild) 
from F=0 projections 
● F=0 starting in 2023 (first year management)
● Using beginning of year (Jan 1) SSB estimates to determine if 

stock is rebuilt that year (SSB/SSB_Fmsy_proxy>=1)
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OFL Projections
SRFS RUN – Fspr30SEDAR 72 – Fspr30
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F=0 Projections
SRFS RUN – Fspr30 – 10 yearsSEDAR 72 – Fspr30 – 10 years
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OFL Projections
SRFS RUN – Fspr40SEDAR 72 – Fspr40
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F=0 Projections
SRFS RUN – Fspr40 – 12 yearsSEDAR 72 – Fspr40 – 13 years



U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries ServicePage 38

Frebuild : Tmin * 2
SRFS RUN – Fspr40 – Tmin=12 yearsSEDAR 72 – Fspr40 – Tmin=13 years
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Frebuild : Tmin * 2 continued
SRFS RUN – Fspr40 – Tmin=12 yearsSEDAR 72 – Fspr40 – Tmin=13 years



Extra Slides
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Fmax – earlier discussion recap

• Origins of 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚 (refresher)
● Original intent: In 2001, SSB female only models were being used for Gag.  Since SPR does not 

include males but 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚 does (the maximum yield per recruit depends on the average weight of all 
landed animals (male & female)), 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚 was used as a way to ensure male biomass is also 
preserved so that the yield could be maximized over the entire population, not just the females (if 
you are only measuring Female biomass, long term F may result in the relatively low biomass 
levels of males, which in turn affects long term yield)

• 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 ; 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚𝑆𝑆𝑆𝑆𝑆𝑆 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐~𝐹𝐹30%𝑆𝑆𝑆𝑆𝑆𝑆
● SEDAR 33 update: 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚

𝑆𝑆𝑆𝑆𝑆𝑆 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓~𝐹𝐹29%𝑆𝑆𝑆𝑆𝑆𝑆
● SEDAR 72: 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚

𝑆𝑆𝑆𝑆𝑆𝑆 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓~𝐹𝐹30%𝑆𝑆𝑆𝑆𝑆𝑆; 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚𝑆𝑆𝑆𝑆𝑆𝑆 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐~𝐹𝐹13%𝑆𝑆𝑆𝑆𝑆𝑆
● SRFS RUN: 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚𝑆𝑆𝑆𝑆𝑆𝑆 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐~𝐹𝐹13%𝑆𝑆𝑆𝑆𝑆𝑆

• In SEDAR 72/SRFS run 𝐹𝐹𝑚𝑚𝑚𝑚𝑚𝑚 not any more conservative than Fspr30. 
Alternative to preserving more males is to model SSB as male + female 
combined and/or use a higher Fspr (Harford et al. 2018)
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OFL Projections
SRFS RUN – Fspr30SEDAR 72 – Fspr30

Commercial (com) and recreational (rec) retained yield and discard (disc; live+dead) amounts are in millions of pounds gutted weight. Percent change 
in yield relative to the 2017-2019 average observed yield is shown in terms of biomass for the commercial sector and both biomass and numbers for 
the recreational sector. Percent contribution of discards (%Disc) to the total catch is shown in terms of biomass for the commercial sector and both 
biomass and numbers for the recreational sector.
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OFL Projections
SRFS RUN – Fspr40SEDAR 72 – Fspr40
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Frebuild : Tmin * 2
SRFS RUN – Fspr40 – Tmin=12 yearsSEDAR 72 – Fspr40 – Tmin=13 years
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Frebuild : Tmin * 2 continued
SRFS RUN – Fspr40 – Tmin=12 yearsSEDAR 72 – Fspr40 – Tmin=13 years
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