
Preliminary Results from 8 years of the Puerto Rico FAD System

Dr. Wessley Merten

CFMC 4.19.2022 

Beyond Our Shores Foundation

FAD Research Program

Newport, Rhode Island

BEYONDOURSHORES.ORG

PRFADSYSTEM.ORG



Presentation Outline 
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1. Quick Program Statistics (5 mins)

2. Case Study 1:  Catch and Effort (15 min)

3. Case Study 2:  Vessel Census (7 min)

Case Study 2a:  Vessel Detections with Sound (4 min)

Case Study 2b:   Vessel and Marine life presence (4 mins)

4. Case Study 3:  Tagging Studies (4 mins)

1. Size-frequency tagged at FADs

2. Wahoo vs. Dolphin 

5. Acknowledgements and Questions: (2 min)

Presentation Objective: 

Provide a comprehensive update of research associated with 

the Puerto Rico FAD System.



Quick Program Statistics 

16 Surface / 6 Subsurface 
As of June 2019 
2,779 trips up to
April 18th, 2022

As of 12.31.2021

31 Satellite Tag Deployments
27 dolphin, 3 wahoo, 1 shark 

1 Published
1 in review Fisheries Science
1 in prep

34 Vessels Involved



Quick Program Statistics - Deployments 

Maximum/Minimum longevity = 1249/12 days

Average longevity = 453

Average time to redeployment = 8.8 months



Presentation Outline 

Outline:

1. Case Study 1:  Catch and effort at sargassum habitat versus fish aggregating devices (7 min)

2. Case Study 2:  Dolphinfish recaptures and movements to and within the Dominican Republic (7 min)

3. Case Study 3:  Dolphinfish landings and fishery dynamics in the Caribbean Sea (7 min)

4. Conclusion:  Summation of Issues Facing Dolphin Stock and Management Opportunities (4 min)

Presentation Objective: 

Provide a comprehensive update of specific data collected through the DRP in the

U.S. Caribbean Sea and broader Caribbean Sea Basin. 

Case Study 1:

Catch and Effort: 

Vessel Trip Histories

Picture: W. Merten





Database Management & Analysis 

Trip Catch:

PDS Application Program Interface (API) combined with 

Google’s data warehouse – BigQuery (PostgreSQL)

Fishing Trips:

Daily written surveys entered in BQ & joined to trips 

Data Cleaning & Analysis:

*SQL (updates/inserts/deletes) 

*R with Matplotlib, CARTO for GIS



Vessel Fishing Trip Histories: Charter Examples
Preliminary Results 



Vessel Fishing Trip Histories: Charter Examples
Results 
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Vessel Fishing Trip Histories: Commercial Example
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Vessel Fishing Trip Histories: Recreational Example
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Vessel Fishing Trip Histories: Recreational Example
Preliminary Results 





• Vessel fishing trip histories provide quantitative estimates of FAD and Non-FAD use on 
different temporal and spatial scales 

• This method can be used to assess FAD use and performance by sector

• VTS systems can die which require daily assessments of device health and status

• Results are only representative of when vessel captains report catch and trip data

• Results can be used to examine other socioeconomic trends in fishing activity 

• VTS represents a relatively cost-effective approach to assess FAD fishing activity

• ~$500/device for 2 years of data service (additional costs for data management + analysis)

Conclusion
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Case Study 2:  Use of video monitoring to quantify spatial and temporal patterns 

in fishing effort across sectors at moored FADs off Puerto Rico  
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Results – Temporal Variation 

Found significant differences by time of day and 
day of week.



Results – Temporal Variation in Vessel Activity



Results – Cost-Benefit Analysis 



• Conducted a fishery independent assessment of multi-sector fishing effort using video 
monitoring

• Video monitoring represents a cost-effective approach to assess in situ fishing activity

• Results serve as baseline estimates of FAD use 

• Results are only representative of daytime fishing effort 

• Need to match fishery-dependent port surveys with in situ FADCAM data

• Need to increase recording time and automate vessel detection through image recognition

Conclusion



Case Study 2b:

Vessel Detection using Sound









Case Study 2b:

Vessel and Marine life 

Presence with 

Underwater Cameras
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Case Study 3:

Tagging Studies

Picture: W. Merten



Frequency of fish tagged 
and released at Caribbean mFADs

N = 949

24% are less than 20” FL

33.8% are less than 23.5” FL



Wahoo Tagging 



Comparisons to Dolphin
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