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Estimation of US Atlantic Red Snapper Abundance
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South Atlantic Red Snapper Research Program

Congress allocated funding to estimate red
snapper age-2+ population size in US Atlantic

South Carolina Sea Grant hosts the SARSRP; 
first RFP was in 2020 for $1.5M in funding

Second SARSRP RFP issued in 2021 for $1.7M in 
funding, with potential for $1.6M in additional 
funding pending Congressional appropriation

3



4/19/2022

4

Study Objectives and Approaches

1) Estimate the distribution and density of red snapper across the US Atlantic shelf from 
North Carolina through the Florida Keys with ROVs in unknown or unconsolidated 
habitats

2) Develop a hierarchical Bayesian integrated abundance model to estimate age-2+ red 
snapper population size based on SERFS trap-camera, ROV, and habitat data

3) Conduct genetic close-kin mark recapture (CKMR) analysis to estimate age-2+ red 
snapper population size

4) Integrate/reconcile study results with the Atlantic red snapper stock assessment model
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Study Components

I. Bayesian hierarchical integrated modeling
A.  ROV sampling on US Atlantic shelf
B.  SERFS trap-camera sampling
C.  Fisherman interviews

II. Close-kin mark-recapture
A.  A priori: Draft red snapper genome and Atlantic RS population dynamics
B.  Fin clip sampling
C.  Methylomic ageing from fin clip DNA

III. Integration and reconciliation with stock assessment
IV. Potential future funding
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Approach:
1) Integrate red snapper density estimates from multiple 

survey methods to jointly estimate red snapper 
abundance at three spatial scales: i) survey site, ii) 
grid cell (25 km2), and iii) study area (~100 x 103 km2)

2) Habitat suitability to be informed from study video data, 
fishery-dependent data, and informed priors from 
previous studies and recent mapping

3) Separate observation models to account for different
detection probabilities and effective sampling area of 
ROV, traps, and cameras mounted to traps

Bayesian Hierarchical Integrated Modeling

Objective:
1) Estimate Atlantic red snapper population size 

with a CV of ≤0.3 from trap-camera, ROV,
and habitat data
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Bayesian Hierarchical Integrated Modeling: Potential Challenges
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Red Snapper Reaction to Trap-Camera or ROV

8



4/19/2022

9

Remotely Operated Vehicle Sampling Across the US Atlantic Shelf
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Remotely Operated Vehicle Surveys

2021 UF ROV Sampling
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2022 UF ROV Sampling

Remotely Operated Vehicle Surveys
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SERFS (MARMAP and SEFIS)Trap-Camera Sampling
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Fishermen Interviews

Northern 
Region Map

Objectives:
1) To increase knowledge of hard bottom habitat

distribution in the US Atlantic from NC to FL

2) To estimate the spatial distribution of fishing effort 
and relative catch rates of commercial red snapper  
fishermen

Approach:
1) Intended to be in-person interviews; complicated by

Covid-19

2) Contact fishermen and mail questionnaires with 
region-specific maps for them to indicate: 
a) where reef habitat exists in their fishing area 
b) where their fishing effort occurs
c) relative catch rates of red snapper in the region

3) To date, 5 of 32 fishermen have completed 
questionnaires and maps 
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Close-Kin Mark-Recapture

Objectives:
1) To estimate red snapper population size in US Atlantic

2) To estimate red snapper genetic population structure

Approach:
1) Fin clip sampling of Atlantic red snapper; up to 5k per 

year for 3 years

2) Development of genotyping in the thousands (GT-seq) 
panels to allow high through-put sequencing of 400 
microhaplotypes (SNP-containing loci)

3) Sequencing of fin clip samples and population size 
estimation with CKMR model
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A Priori Information: Red Snapper Genome and Population Dynamics

SEDAR 73 VBGF
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Fin Clip Sampling

Estimated population size 106
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Methylomic Ageing of Red Snapper from Fin Clip Samples

Recent Funding:
1) S-K funds to expand red snapper and red grouper work
2) MARFIN to develop epigenetic clocks for gray triggerfish and 

gag, as well as test for general application of clocks to 
other SEUS reef fishes 

Canadian Journal of Fisheries and Aquatic Sciences, 79(1):1-5
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Integrating Pop Estimates into Assessment and Management: GOM Example

Key differences in approaches:
1) In GOM study, optical methods utilized in all regions, 

but exclusively in FL; a depletion method utilized off AL 
and MS, sonar and towed camera rig utilized off TX 
and LA

2) Random forest model (RFM) predicted high, median, 
and low probability of encountering red snapper via 
analysis of numerous fishery-independent and             
-dependent data sets

3) Stratified random design implemented based on RFM 
(but only followed in FL) to produce pop estimate with 
CV ≤ 0.3

4) No attempt made in the GOM study to integrate red 
snapper pop estimate into assessment, or otherwise 
reconcile differences, until after study completion
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Integrating Pop Estimates into Assessment and Management: GOM Example

1) Great Red Snapper Count (GRSC) results presented to 
Gulf SSC in March 2021 after CIE review

2)  Interim assessment (IA) approach proposed by SEFSC
based on scaling assessment projections with GRSC
pop estimate

3) 2021 OFL estimated (3-year average) by Gulf SSC as 
25.6 MP assuming 13% of Gulf uncharacterized bottom     
(UCB) was targeted by the red snapper fishery

4)   2021 ABC set at 15.4 MP based on IA results scaled to 
GRSC pop estimate, but informed by updated bottom 
longline index through 2020

5)   2022 OFL estimated as 18.91 MP based on ensemble 
approach of Monte Carlo simulations assuming 0-15% of 
UCB habitat was targeted by the fishery and taking a 5-
year average of OFL projections; ABC = 16.31 MP based 
on OFL PDF and a P* value of 0.3
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Integrating Pop Estimates into Assessment and Management: SA Plan

1) Evaluate two assessment approaches:
A.  Scale the current assessment model to 

the externally derived abundance estimates    
(with error)

B.  Integrate new data and methodology into the 
assessment model

2) Planning for a post-doc to work with Kyle Shertzer 
at NOAA Fisheries-Beaufort Laboratory

3)  Incorporate estimates into next Research Track 
Assessment, scheduled to start in 2024
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Potential Future Funding

Conventional Tagging Study Habitat Surveys with AUVs

©MBARI
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Potential Future Funding

Red Snapper Sex-Identifying Genomics3D Telemetry: Gear Calibration and Estimating M
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Timeline of Study Components

ROV and SERFS surveys and data analysis

Bayesian hierarchical integrated model parameterization and analysis

Fishery-independent and -dependent fin clip sampling 

GT-seq chip development

2021-22 2022-23 2023-24 2024-25
4/21 8/25

DNA Sequencing

Genomics and CKMR analyses

Study integration and report/paper writing

Model development for integration of RS population estimates into stock assessment

Potential additional calibration experiments, conventional tagging, etc.
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