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U.S. Caribbean

WHY BOTHER???

Lowest landings

Lowest total revenue

Limited shelf area

One of deepest EEZ

No congressional representation

Lowest Absolute Population 

Data poor

Fully artisanal fishery



HOWEVER
• Highest number of managed 

species

• Highest ecological diversity

• ≈ 80 % Fisheries depends on Coral 
Reefs

• Relatively high productivity / shelf 
area 

• High Stakeholder involvement

OTHER potential drivers



Ideal system to implement EBFM 

Perhaps EBFM the only option?

AIM
To develop an FEP for the US Caribbean in order to guide 

the implementation of an EBFM

Multi-specific, Multi-driver, Multi-gear, 
Multi-objectives SYSTEM



Development of FEPs
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Where are We Now?: 
Description of the Fisheries System



Qualitative 
(Based on stakeholder perception)

Coral 
Reefs

Fish

Pollution

Income

Regulations
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Conceptual Models (Fuzzy Cognitive Maps):

• DAPs = 3 (38)  

• SSC = 1 (11)

• PEW (CFCM): 
• Business = 3 (17)
• NGOs = 3 (20)

• Lenfest Project: 
• Experts = 4 (24)
• Managers = 3 (9)
• Fishers = 12 (117)



Managers STX/STT/STJ Fishers PR

EXAMPLES CONCEPTUAL MODELS

29 Models

Nested structure

- Different stakeholders

- Different islands/regions per stakeholder group

- Different groups within stakeholders and island



Dra. Alida Ortiz
Chair Outreach and Education Advisory Panel
CFMC

?????????
“Spaghetti Salad”



Each vector (relationship) is 
considered a variable



Non-metric MDS
Resemblance: S15 Gower

Stakeholder
MAN
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EX PR1

EX PR2

EX ST1 2D Stress: 0.02

Tests for differences between Stakeholder
Sample statistic (Average R): 0.76
Significance level of sample statistic: 2.2%

Tests for differences between Islands
Sample statistic (Average R): 0.34
Significance level of sample statistic: 11.1%



Example Melded/Simplified Model

Fish Assemblages FisheriesHabitat

Contamination

Regulations



Highlights:
U.S. Caribbean Conceptual Models

1) Analysis of the entire socio-ecological system. Not only a single the targeted species.

2) Comprehensive stakeholder involvement

3) Stakeholders were interviewed separately. Workshops not “lead” by a specific group or stake 
holder

4) Quantitative analyses of conceptual models (perceptions) that will allow to:

1) Estimate Similarities/Differences within/between stakeholders and islands/regions

2) Identify main components and connections to be used on a melded/simplified model
 

5) Preliminary analyses are showing emerging components not currently considered = 
Recreational Fisheries



Where are We Now?: 
Description of the Fisheries System



Quantitative Approach
Data Collection

Fishery Independent

NCRMP

PRCRMP

USVI CRMP

SEAMAP

CRES

Fishery Dependent

PR DRNA

USVI DPNR

SEFSC

TIP

Env/Anthrop

Oceanographic features

Rainfall

Disturbances

Connectivity

Habitat features

Anthropogenic 

Socio-Economic

CSVI

*Fishery Engagement and 
Reliance 

*Social Vulnerability

Post disturbance 
assessments

Coral reef dependency

Fishery Census Data



Fisheries Independent and Habitat Data

Habitat:

-Type
-Heterogeneity 
-Relative cover of coral species
-Relative cover of benthic groups
-Rugosity
-Abundance of invertebrates of interest 
(e.g. Lobsters, Diadema)

Fish Assemblages:

-Abundance per species
-Biomass per species
-Size Class Frequencies per species



https://oceancolor.gsfc.nasa.gov/l3/order/

Environmental/Anthropogenic Data



Landings data (SEFSC):
Response variable (Biomass)

1983 -2020



Description of Temporal Trends and Spatial patterns
Landings 2003-2019 

Tests for differences between unordered REGION 
Global Test
Sample statistic (Average R): 0.742
Significance level of sample statistic: 0.1%

Tests for differences between ordered YEAR 
Global Test
Sample statistic (Average R): 0.646
Significance level of sample statistic: 0.1%

Analysis of similarities



Landings temporal trends 2003-2019
West coast PR (EXAMPLE)



Landings temporal trends 2003-2019
West coast PR (EXAMPLE)



Landings

Sample statistic (Rho): 0.473
Significance level of sample statistic: 0.009
Number of permutations: 9999

Fisheries Independent

RELATE (Rho)



Metric MDS
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FINAL MESSAGE:
(For the Caribbean case)

- Description of temporal trend using a multispecific approach:
 Fisheries, Fish Assemblages and Drivers

- Identify alternative (potential) drivers:
                     Indicators and Threats

- Need to Manage Fisheries outside CFCM jurisdiction:
                     emerging and novel cross-mandate policymaking process?

However
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Questions???


