
Conceptual Models Development Update
EBFM TAP Meeting, March 2022

Lenfest Funded Project: Building a Fishery Ecosystem Plan for the U.S. Caribbean 
Region as a Guide for Implementing
Ecosystem-based Fishery Management 

PIs: JJ Cruz-Motta, Stacey Williams, Tarsila Seara



1) To develop conceptual and 
quantitative models of 
Caribbean ecosystems within a 
fisheries context.

2) To select and estimate indicators 
of the performance of the 
model.

3) To integrate results from both 
models to identify threats.

Project Objectives



Methodology



Conceptual Models Development

Conceptual Models (Fuzzy Cognitive Maps):

• DAPs, SSC, and additional CFCM efforts

• PEW

• Lenfest Project
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Conceptual Models Development

Social Cognitive Maps 



Conceptual Models Developed to Date

Stakeholder Group: Experts, 4 in total

1. June 14 (Puerto Rico), 6 participants 
2. June 16 (USVI), 5 participants 
3. June 18 (Puerto Rico), 8 participants 
4. June 21 (Puerto Rico), 5 participants

Total of 24 experts in the region 

Stakeholder Group: Managers, 3 in total

1. June 28 (Puerto Rico), 2 participants 
2. June 30 (Puerto Rico), 2 participants
3. July 1 (USVI), 5 participants 

Total of 9 managers in the region



Conceptual Models Developed to Date

Stakeholder Group: Fishers, 8 to date 

1.  August 19, Puerto Real, Cabo Rojo (west), 24 participants
2. September 24, Combate, Cabo Rojo (west), 11 participants
3. October 21, Boqueron, Cabo Rojo (west), 8 participants
4. October 22, Añasco, Añasco (west), 7 participants
4. October 15, Playa Santa, Guanica (southwest,) 6 participants
6. November 5, Aguada, Aguada (northwest), 4 participants
7. March 4, Rincόn (northwest), 5 participants
8. March 11, San Juan (north), 9 participants

Total of 74 fishers in Puerto Rico so far

We are planning to do 7 additional workshops in PR (mostly in 
the southeast and east) and 2 workshops in the USVI (1 in STT 
and 1 in STX) between March – June 2022. 



Conceptual Models in FEP Process

Stakeholder Conceptual Models/Social Cognitive Maps will be used to:

• Allow visualization and in-depth analyses of stakeholder perceptions (e.g., using 
graph theoretical approach).

• Help identify priorities and risk factors to guide management decisions.

• Identify data gaps.

• Guide the development of hypotheses to be tested using the quantitative 
approach 🡪 JJ’s presentation



(Very) Preliminary Analysis and Examples

PR & USVI Experts

Examples of top Drivers: 
• Management (MSP, Regulations, Plans)

• Gentrification

• Education

• Compliance

• Water Quality/Pollution

• Climate Change

• Hurricanes

• Ciguaterra

• Mangroves

• Marine Diseases (coral)

Examples of top Receivers:
• Fishers

• Fisheries

• Fishing Pressure

• Fish & Invertebrate Abundance

• Habitat

• Coral Reefs

• Mangrove

• Seagrass

• Water Quality

• Recreation/Tourism 



(Very) Preliminary Analysis and Examples

PR & USVI Managers

Examples of top Drivers: 

• Management

• Restoration

• Marine Protected Areas

• Habitat Quality

• NPS Pollution

• Tourism

• Climate Change

• Sargassum

Examples of top Receivers:

• Fishery catch/Commercial catch

• Commercial Fisheries

• Biomass

• Habitat Quality/Habitat

• Water Quality

• Imported Marine Species



(Very) Preliminary Analysis and Examples

PR Fishers

Examples of top Drivers: 
• Pollution
• Water Quality
• Coastal/Marine Development
• Sargassum
• Invasive Species
• Weather/Climate/Water Temperature/Climate Change
• Recreational Fishers
• Hurricanes
• Government
• Management/Government
• Fishery Closures
• Education

Examples of top Receivers:
• Fishers/Commercial Fishers
• Fisheries
• Catch
• Entry
• Fish/Commercially Important Species
• Grouper Species
• Sales
• Habitat
• Marine Ecosystem
• Coral Reefs
• Pollution
• Restaurants



(Very) Preliminary Analysis and Examples

PR & USVI Experts
Examples of top Drivers: 
• Management (MSP, Regulations, Plans)

• Gentrification

• Education

• Compliance

• Water Quality/Pollution

• Climate Change

• Hurricanes

• Ciguaterra

• Mangroves

• Marine Diseases (coral)

PR & USVI Managers
Examples of top Drivers: 
• Management

• Restoration

• Marine Protected Areas

• Habitat Quality

• NPS Pollution

• Tourism

• Climate Change

• Sargassum



(Very) Preliminary Analysis and Examples

PR & USVI Experts
Examples of top Receivers:
• Fishers

• Fisheries

• Fishing Pressure

• Fish & Invertebrate Abundance

• Habitat

• Coral Reefs

• Mangrove

• Seagrass

• Water Quality

• Recreation/Tourism

PR & USVI Managers
Examples of top Receivers:
• Fishery catch/Commercial catch

• Commercial Fisheries

• Biomass

• Habitat Quality/Habitat

• Water Quality

• Imported Marine Species



(Very) Preliminary Analysis and Examples

PR & USVI Experts & Managers
Examples of top Drivers: 
• Management (MSP, Regulations, Plans)
• Gentrification
• Education
• Compliance
• Water Quality/Pollution
• Climate Change
• Hurricanes
• Ciguaterra
• Mangroves
• Marine Diseases (coral)
• Restoration
• Marine Protected Areas
• Habitat Quality
• Tourism
• Sargassum

PR Fishers
Examples of top Drivers: 
• Pollution/Water Quality
• Coastal/Marine Development
• Sargassum
• Invasive Species
• Weather/Climate/Water 

Temperature/Climate Change
• Recreational Fishers
• Hurricanes
• Management/Government
• Fishery Closures
• Education



(Very) Preliminary Analysis and Examples

PR & USVI Experts & Managers
Examples of top Receivers:
• Fishers
• Fisheries
• Fishing Pressure
• Fish & Invertebrate Abundance/Biomass
• Habitat

• Coral Reefs
• Mangrove
• Seagrass

• Recreation/Tourism
• Habitat Quality/Habitat
• Water Quality
• Imported Marine Species

PR Fishers
Examples of top Receivers:
• Fishers/Commercial Fishers
• Fisheries
• Catch
• Entry
• Fish/Commercially Important Species
• Grouper Species
• Sales
• Habitat

• Coral Reefs
• Marine Ecosystem
• Pollution
• Restaurants



Conceptual Models Development Next Steps 

• Finalize data collection (fisher workshops).

• Analysis and development of social cognitive maps – including CMs from previous and ongoing 
efforts.

• Terminology



Questions?


