Preliminary Results from 8 years of the Puerto Rico FAD System
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~ Provide a comprehensive update of research associated with
the Puerto Rico FAD System.

Outline:
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 m|n)




uick Program Statistics

22 2149 ~947
Total de FAD FADs Aetivo Informes Fish Tagged en FADs
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Use of video monitoring 1o quantify spatial and
temporal patterns in fishing activity across seetors at

moored fish aggregating devices off Puerto Rico
Wessley Merten!, Roherto Rivera . Richard Appeldoorn, Kelvin Serrana, Omar Collaza,
CI iD:

Nilda Jimenez

s

00631

Division.

27 dolphin, 3 wahoo, 1 shark
34 Vessels Involved

Ultra-Light Vessel Tracking System (VTS)

350gr
(12.302)

29mm (1.1in)

ra R, Apeldiann ., S,
i Laioial iz o sl

188mm
.4in) e 81mm
(3.2in)



Table 1 FAD deployments (MM/DD/YYYY). damage or loss events, durations moored, total days moored. and number of deployment events for all surface FADs

uick Program Statistics - De

deployed in the Puerto Rico FAD System beginning June 2%, 2015, to March 4, 2021.

Estimated

FAD Farst Depth Damaged or Davs Fixedor  Damaged or Davs Fixed or Damaged Davs Status Total Days ~ Number of
J1D] Deployed (m) Lost - Deploved Lost - Deployed or Lost - Moored Events
E 6/2/2015 550 2/19/2016 262 2/20/2016  11/28/2016 282 7117/2017 972012017 65  lnactive 609 3
F 6/3/2015 600 1/17/2017 594  5/15/2017  10/29/2017 167 7212018 12021/2021 1249 [Inactive 2010 3
G 6/4/2015 598 9/20/2017 839 Inactive 839 1
D 6/8/2015 260 8/4/2017 788 Inactive 788 1
A 9/17/2015 305 12/10/2016 292 Inactive 292 1
B 9/18/2015 402 3/30/2016 291 7/17/2017 7/4/2018 352 Inactive 643 2
C 9/19/2015 349 12/29/2017 832  7/21/2018 8/1/2018 11 Inactive 843 2
H  2/10/2016 520 2/18/2018 739 Inactive 739 1
K 5222017 500 6/4/2017 13 Inactive 13 1
L 512212017 500 9/10/2018 476 Inactive 476 1

Maximum/Minimum longevity = 1249/12 days

Average longevity = 453

Average time to redeployment = 8.8 months
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Database Management & Analysis
Fishing Trips:

PDS Application Program Interface (APl) combined with
Google’s data warehouse - BigQuery (PostgreSQL)

Trip Catch:
Daily written surveys entered in BQ & joined to trips

Data Cleaning & Analy5|s- ==
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Preliminary Results Vessel Fishing Trip Histories: Charter Examples
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Results

Vessel Fishing Trip Histories: Charter Examples
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Preliminary Results

Vessel Fishing Trip Histories: Charter Examples
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Preliminary Results Vessel Fishing Trip Histories: Charter Examples
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Preliminary Results

Vessel Fishing Trip Histories: Charter Examples
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Preliminary Results Vessel Fishing Trip Histories: Charter Examples

Gantt Chart
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Preliminary Results
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Vessel Fishing Trip Histories: Charter Examples
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Preliminary Results Vessel Fishing Trip Histories: Commercial Example

Gantt Chart
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Preliminary Results Vessel Fishing Trip Histories: Commercial Example
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Preliminary Results Vessel Fishing Trip Histories: Commercial Example
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Preliminary Results Vessel Fishing Trip Histories: Commercial Example
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Preliminary Results Vessel Fishing Trip Histories: Commercial Example
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Preliminary Results Vessel Fishing Trip Histories: Commercial Example
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Preliminary Results Vessel Fishing Trip Histories: Recreational Example
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Preliminary Results
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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

Wessley Merten!, Roberto Rivera?, Richard Appeldoorn?,
Kelvin Serrano?, Omar Collazo*, Nilda Jimenez*

Published 2018 by the
Beyond Our Shores Foundation
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Results — Temporal Variation

logit(y,-,]-,p) = Bo + p1iTOD;+ + . DOW, : + B3(TOD * DOW); ; +

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

Table 2 Results of a two-way analysis of variance comparing vessel effort by time of day and day of week off San Juan, Puerto Rico.
+

Source of Degrees of Freedom  Sums of Squares Mean Square F Value P Value
Variation

TOD 3 35 11.64 498.05 <0.001
Day 6 36 5.96 255.03 <0.001
Interaction 18 16 0.86 36.93 <0.001

Error 233492 5458 0.023




Results — Temporal Variation in Vessel Activity
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Results — Cost-Benefit Analysis

Table 4 Costs and benefits of video versus traditional survey techniques for one three-week camera deployment in the study region from
Loiza to Manati, Puerto Rico; No.= number; $F = field; $D = desk.

Survey Personnel Method Data Technique
Method  No.  Salary®  Field! Desk? Cost Resources Size Pros Cons
(#) (USD/hr)  (hrs)  (hrs) (gb)
Video 2F $45FX 3 40 $2070¢  Boat; FAD; 7 insitu; Programmable; Potential lens obstruction or
1D $45DX ($5000)®  Camera; SD card; Potential for automation; field of view issues; Need
Batteries Potential for web streaming; batteries or power source;
Easily comparable to other =~ Need demographic data
locations with FADs from other data sources
Port L1E $35F 8808 520  $70000¢ Forms; 1  Obtain more information Only public access sites are
3D $60D ($15000)®  Clipboards; Pens; about trip profiles and boats sampled; No data from boats
Transportation at private docks
Phone 4D $60D N/A  260F  $18000¢ Phone service; 2 Easy for domestic calls; Difficult and expensive to
($8000)P Office space Reach people at private call internationally; Low
access sites and those that response rates without pre-
fish odd hours notification
Mail 3D $60D 0 270F  $24750€ Printer; Postage 3  Reach people at private Printing and mailing surveys
($8000)P access sites; No valid phone 1is expensive; Need valid
number or email needed addresses
Web 1D $100D 0 170 $180007 Web domain; 2 Can target entire study No contact or data without
($11000)®  Web server; group; Once developed, valid emails

Email license

reused for little cost
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Need to match flshery-dependent port surveys W|th in situ FADCAM data
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 Need to increase recording time and.tau,.t"omat;e vessel detection through image recognition




Case Study 2b:
Vessel Detection using Sound
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