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Purpose and Need
• The Great Red Snapper Count (GRSC) changed our 

understanding of Red Snapper abundance, distribution, and 
habitat utilization in the Gulf of Mexico.

• We need to determine whether the increase in abundance 
estimated by the GRSC supports additional removals.

• Catch advice would typically be determined through a full stock 
assessment (upcoming research track; 2023 season), but there 
isn’t time to do that before 2021 advice is needed.

• The social and economic importance of Red Snapper to the Gulf 
region warranted an interim assessment to provide possible 
alternatives for the 2021 and 2022 fishing seasons. 
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Introduction

• It’s been 30-40 years since the lowest estimated biomass, 
but history tells us the stock, at least over the current 
fishing grounds, can be severely depleted.
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SEDAR 52 (CHTS)



Introduction
• The last accepted assessment was SEDAR 52:

• Standard assessment with terminal data year 2016
• Not overfished, not overfishing, rebuilding (0.18 SPR)

• Latest SEDAR 52 Projections started in 2019:
• OFL – FSPR26%

• ABC – FREBUILD and P* = 0.4 
• FREBUILD  = F resulting in 26% SPR in 2032

• Model estimate of abundance in 2017 ~41 million age 2+ fish
• OFL and ABC based on 3 year avg. (2019 - 2021) 

• OFL = 15.5 mp WW and ABC = 15.1 mp WW
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Introduction
• GRSC estimated a very different abundance and distribution of 

the Red Snapper stock than SEDAR 52
• Abundance of age 2+ fish 

• GRSC ~ 110 million (2019) while SEDAR 52 ~ 41 million (2017)

• Distribution of the stock of age 2+ fish
• GRSC ~ 53:47 E/W while SEDAR 52 ~ 32:68 E/W

• SEDAR 52 results are based on data collected mainly from 
current fishing grounds

• Can the abundance over the uncharacterized/unconsolidated 
bottom estimated by the GRSC support more yield in the fishing 
grounds?
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Introduction

• SEFSC asked to provide interim catch advice using the 
new abundance estimates from the GRSC (the traditional 
approach also available)

• General approach 
• Convert the GRSC estimate of age 2+ into 

numbers-at-age by region (east/west).
• Re-estimate fishing mortality rates through 

spreadsheet projections to estimate F-at-age by region
• Use numbers-at-age, F-at-age, and mean landed 

weight-at-age to estimate catch
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Methods 
• All the Red Snapper in 

the Gulf are not equally 
vulnerable to the 
fisheries.

• If only a subset are 
vulnerable to fishing, 
setting catch levels on 
total abundance would 
likely lead to localized 
depletion on the fishing 
grounds
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Methods 
• 3 scenarios projected (Total and 2 subsets)                                                          
•

• (All Structure) - numbers from reefs (natural and artificial) and 
pipelines

• (All Structure +) - All Structure plus 15% of uncharacterized bottom
•  15% is a rough estimate of vulnerable biomass that can be 

adjusted based on further evaluation of the current fleet 
distributions
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Methods 

• (All Structure) = 38%; (All Structure +) = 47%
• Do these subsets represent plausible proportions for 

vulnerable biomass?
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• Used VMS and TIP to 
map landings to grid.

• Harvest rate calculated 
by dividing landings per 
grid by biomass per grid 
(Karnauskas et al. 2017)

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service | Page 10

 

Commercial relative exploitation

Estimated commercial landings.10x10 km grid

Commercial relative exploitation

Gardner et al. in prep

Determining Vulnerable 
Biomass - Commercial



Determining Vulnerable Biomass - Recreational
• No VMS equivalent for 

recreational

• Significant amount of 
biomass estimated to 
be >40 nm offshore 
from TX, LA and FL

• Assuming proportion 
vulnerable to rec fleet ≤ 
comm. fleet, between 
40-70% of stock 
experiences little to no 
fishing per year
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GRSC adjusted biomass map based on 
distribution patterns from Karnauskas et al. 2017

Gardner et al. in prep



Methods

• If 40-70% of the stock is assumed to experience little to no 
fishing then conversely, 30 – 60% of the stock is actively 
exploited by the fishery in any given year.

• The All Structure subset (38% of total) represents are 
reasonable proxy for the lower end of vulnerable biomass

• All Structure + (47% of total) represents a reasonable proxy for 
the average vulnerable biomass

• Runs utilizing different proportions of the uncharacterized fish 
can be completed upon request
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Methods (Numbers-at-Age)
• The GRSC provided abundance of age 2+ fish, which 

needed to be separated by age.
• 2016 composition data from SEDAR 52 were used to 

construct age 2+ age frequency distributions (AFDs) by 
area.

• 2016 is the last 
year in the 
assessment
fully informed by 
data.
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Methods (Numbers-at-Age)
• AFDs multiplied by subsets of GRSC estimate to 

create vectors of GRSC numbers-at-age

• AFDs also informed recruitment (estimate of 
area-specific age 2 fish) in projections
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Methods (Recruitment)

• Recruitment is fixed in the projections and set equal to the 
number of age 2 fish by area for each subset.

• SEDAR 52 estimated recruitment distribution skews west 
(likely due to shrimp bycatch).

• GRSC-informed recruitment is determined by composition 
data used to create AFDs.
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Methods (Fishing Mortality)
•  
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Methods (Fishing Mortality)
• F’s would normally be derived from an updated assessment 

model.
• We could not update SEDAR 52 (CHTS to FES, Hoenig to Then 

(M), discard mortality, etc.) and incorporate GRSC within the 
time constraints.
• Results would have been incomplete and produced without 

transparency or complete review.
• Differences between SEDAR 52 and GRSC necessitated some 

form of projection be done to estimate fishing mortality rates that 
reflected the changed stock dynamics.
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Methods (Fishing Mortality)
• Spreadsheet projections were completed using 

• GRSC numbers-at-age
• SEDAR 52 life history, selectivity, and retention relationships
• SEDAR 52 Relative F’s for directed fleets
• SEDAR 52 Absolute F’s for discard and bycatch fleets

• FSPR26% and FSPR40% were estimated through the spreadsheet 
projections for each of the three GRSC abundance subsets
• FSPR26% is the current FMSY proxy.
• FSPR40% is informed by the Harford et al. (2019) study.
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Methods (Fishing Mortality)
• Used SEDAR 52 fleet-specific relative F’s as starting 

point for directed fleets

• Fixed discard and bycatch fleets at Apical F from S52
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Directed fleets

Discard and Bycatch fleets



Methods (Fishing Mortality)
• With the relative relationship between the directed 

fleet F’s fixed, projections were used to adjust the 
magnitude of the F’s to achieve SPR targets in 
equilibrium.

• From the projections we obtained estimates of 
F-at-age by fleet.

• Catch was calculated using Baranov’s catch 
equation with the estimates of F-at-age, M-at-age, 
GRSC numbers-at-age, and mean landed 
weight-at-age
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Results (Catch)

• All scenarios tested produced increased catch advice relative to 
current management.

• % change in catch advice varies depending on reference point and 
GRSC subset selection.

• Catches are landings and dead discards (i.e., no dead B2’s)
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Key Assumptions
• Rates assumed in SEDAR 52 (M, fecundity and maturity, 

selectivity, retention, weight-at-age) are appropriate 
irrespective of total abundance.

• Using relative allocation of F across fleets rather than apical 
F’s estimated in SEDAR 52 is appropriate.

• Estimated depletion level in 2019 is appropriate.
• SEDAR 52 estimate of age composition by region represents 

true age composition.
• Recruitment and SSB0 estimates derived solely from the 

abundance subsets (i.e., little to no connectivity to cryptic 
biomass)
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Discussion points
• These results are contingent upon acceptance of 

the GRSC as is.
• Process used to create catch advice is flexible:

• % exploitable population can be changed
• Other reference points can be used

• OFL – based on FSPR26% 
• ABC – could be calculated using:

• Different reference point
• Different subset of GRSC
• P* approach; would need to specify P* and σmin
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Thank You


