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SHELF I (2017-2018): followed on success of prior 
FLRACEP funding to DNA barcode fish eggs



SHELF I (2017-2018): focused on the Daily Egg 
Production Method to estimate SSB

Peebles et al. In Prep
Fisheries Oceanography



SHELF I (2017-2018): also identified spatial 
distributions of fish eggs on the WFS

Fish eggs were found to be generally most 
abundant near shore, with a possible “hot 
spot” near Cape San Blas (unit is number of 
eggs under one square meter of sea surface).



SHELF I (2017-2018): we were able to explain the 
distribution of eggs based on PO models

Fish eggs were found to be generally most 
abundant near shore, with a possible “hot 
spot” near Cape San Blas (unit is number of 
eggs under one square meter of sea surface).



SHELF I (2017-2018): we also used PO models to 
estimate egg retention and export dynamics

Fish eggs were found to be generally most 
abundant near shore, with a possible “hot 
spot” near Cape San Blas (unit is number of 
eggs under one square meter of sea surface).

Eggs spawned on the 
inner and middle WFS 
tended to be retained, 
whereas those on the 
outer WFS tended to be 
exported.

Peebles et al. In Review
Fisheries Oceanography



SHELF I (2017-2018): and we explored the use of 
various complementary field and lab tools

Fish eggs were found to be generally most 
abundant near shore, with a possible “hot 
spot” near Cape San Blas (unit is number of 
eggs under one square meter of sea surface).

Hydrophones to estimate fish 
abundance and callsTowed camera system to estimate fish 

abundance and distributions

Stable isotope analysis of fish eye lenses 
to estimate spawning locations



• A final report was submitted, and results of the pilot SHELF project were 
reviewed and revised by FLRACEP’s program management team (PMT)

• After reviewing the diverse array of methods and their results, the    
PMT prioritized: 

• continued funding for the egg-monitoring component of the program

• new funding for special studies



• A final report was submitted, and results of the pilot SHELF project were 
reviewed and revised by FLRACEP’s program management team (PMT)

• After reviewing the diverse array of methods and their results, the    
PMT prioritized: 

• continued funding for the egg-monitoring component of the program

• with flexibility and funding for targeted studies 
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SHELF II (2019-2023): initiation of egg monitoring 
survey across the WFS

• 49 stations in 10 days at sea 
(August-September 2019)

• Sample processing was 
completed Fall 2019

• DNA barcoding was complete by 
early 2020

• We used DNA metabarcoding...



SHELF II (2019-2023): DNA metabarcoding

• We recovered 37 taxa from 
4,719 fish eggs

• Identified taxa corresponded 
with known habitat types of 
these taxa

Breitbart et al. 2023
PeerJ



SHELF II (2019-2023): Pros and cons of DNA 
metabarcoding for long-term monitoring
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PeerJ



SHELF II (2019-2023): Pros and cons of DNA 
metabarcoding for long-term monitoring
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SHELF II (2019-2023): Pros and cons of DNA 
metabarcoding for long-term monitoring

We therefore decided to use individual egg barcoding for the SHELF program

Breitbart et al. 2023
PeerJ



SHELF II (2019-2023): COVID created novel 
challenges to conduct field work / cruises



SHELF II (2019-2023): we were able to overcome 
these challenges with a new collaboration

NOAA’s Continuous Underway Fish Egg Sampler (CUFES), with the entire 
system diagrammed in the middle panel and a photo of the concentrator and 
mechanical sample collector inside the vessel’s lab in the right panel    
(courtesy NOAA NMFS). 



SHELF II (2019-2023): we barcoded three years of 
archived fish eggs collected by NOAA SEAMAP

We have barcoded 251 stations, had 80% success rate, and have found 163 taxa.



SHELF II (2019-2023): community structure of fish 
eggs along an inner-outer shelf gradient
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SHELF II (2019-2023): example taxa identified for 
inner, middle, and outer shelf communities

Gulf of Mexico barred searobin
(Prionotus martis)

skipjack tuna
(Katsuwonus pelamis)

vermilion snapper
(Rhomboplites aurorubens)



SHELF II (2019-2023): distribution of yellowedge
grouper eggs relative to Pulley Ridge HAPC

yellowedge grouper
(Hyporthodus flavolimbatus)
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SHELF III (2023-2026): continue long-term egg 
monitoring times series and targeted studies

Year eggs collected SHELF Phase Status

2013 SHELF II Completed

2014 SHELF II Completed

2019 SHELF II Completed

2022 SHELF III To do

2023 SHELF III To do

2024 SHELF III To do

2025 SHELF III To do



SHELF III (2023-2026): continue long-term egg 
monitoring times series and targeted studies

Year eggs collected SHELF Phase Status

2013 SHELF II Completed

2014 SHELF II Completed

2019 SHELF II Completed

2022 SHELF III To do

2023 SHELF III To do

2024 SHELF III To do

2025 SHELF III To do

Targeted Studies
1. Better understand spawning dynamics on the WFS
2. Examine key assumptions of our methods



SHELF III (2023-2026): examine eggs collected 
across seasons on the WFS



SHELF III (2023-2026): examine eggs collected 
across seasons on the WFS

We will build a CUFES to be 
placed on FIO vessels



SHELF III (2023-2026): test whether we can link 
adult fish abundances to egg production
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We will build a second CUFES that can be 
used on our small research vessel

We have over 10 years of continuous reef 
fish survey data with ~1300 surveys and 

over 200 taxa



SHELF III (2023-2026): test 
assumption that surface sampling 
fully characterizes spawning



SHELF III (2023-2026): determine causes of 
barcoding failure and improve success rate



Continue existing 
and develop new 

collaborations with 
fisheries scientists



Continue existing 
and develop new 

collaborations with 
fisheries scientists

Disseminate SHELF 
goals and products 

to stakeholders



Continue existing 
and develop new 

collaborations with 
fisheries scientists

Disseminate SHELF 
goals and products 

to stakeholders

Ensure the SHELF 
program is fully 
operationalized
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Eggs collected SHELF Phase Status

2013 SHELF II Completed

2014 SHELF II Completed

2019 SHELF II Completed

2022 SHELF III To do

2023 SHELF III To do

2024 SHELF III To do

2025 SHELF III To do

2026 SHELF IV Pending continued funding

2027 SHELF IV Pending continued funding

2028 SHELF IV Pending continued funding

2029 SHELF IV Pending continued funding

2030 SHELF V Pending continued funding

2031 SHELF V Pending continued funding

2032 SHELF V Pending continued funding

2033 SHELF VI Pending continued funding

2034 SHELF VI Pending continued funding

2035 SHELF VI Pending continued funding

Long-term time series
1. 17 years of identifications across a 

23-year span
2. Begin to understand long-term 

dynamics, response to 
disturbances, recovery of species

3. Potential to leverage funding from 
other sources to continue time 
series beyond 2036



Eggs collected SHELF Phase Status

2013 SHELF II Completed

2014 SHELF II Completed

2019 SHELF II Completed

2022 SHELF III To do

2023 SHELF III To do

2024 SHELF III To do

2025 SHELF III To do

2026 SHELF IV Pending continued funding

2027 SHELF IV Pending continued funding

2028 SHELF IV Pending continued funding

2029 SHELF IV Pending continued funding

2030 SHELF V Pending continued funding

2031 SHELF V Pending continued funding

2032 SHELF V Pending continued funding

2033 SHELF VI Pending continued funding

2034 SHELF VI Pending continued funding

2035 SHELF VI Pending continued funding

Long-term time series
1. 17 years of identifications across a 

23-year span
2. Begin to understand long-term 

dynamics, response to 
disturbances, recovery of species

3. Potential to leverage funding from 
other sources to continue time 
series beyond 2036

Flexible to address data needs
1. Can respond to issues as they 

emerge to address data needs (e.g., 
“Great Counts”)

2. Potential to incorporate 
complementary tools and 
approaches (e.g., PO modeling)
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