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Project Objectives

1) To develop conceptual and
guantitative 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.
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1. WHERE ARE WE NOW?

¢ Develop a conceptual model
e Select and calculate indicators
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5. DID WE MAKE IT?

« Compare monitoring
data with predictions
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4. IMPLEMENT THE PLAN
e Work plan
e Resources

e Qutputs
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. WHERE ARE WE GOING?

Articulate a vision
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Develop strategic objectives

Analyze risks to meeting strategic
objectives

e Prioritize strategic objectives
+ Develop operational objectives
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. HOW WILL WE GET THERE?

Develop performance measures
Identify potential management strategies

Evaluate consequences of alternative
management actions

Select management strategy



Methodology

1) Identify key stakeholders 1) Data compliation
Contact stakeholders Landings and TIP
Plan initial workshops Environmental
Anthropogenic
2) Stakeholder initial workshop Socio-Economic
Identify key questions
Identify initial objectives
Identify system's components 2) Temporal and Spatial
Trends

3) Conceptual Model
Couple cognitative maps

Produce representative models =} Quanutaiemogel

4) Identify indicators and threats 4) Quantify indicators and

Stakeholder perﬁi tions threats

Gap Analysis of Conceptual &
and Quantitative Models J

Re-evaluation of initial
objectives and goals




Conceptual Models Development

Conceptual Models (Fuzzy Cognitive Maps):
 DAPs, SSC, and additional CFCM efforts
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Conceptual Models Development

Social Cognitive Maps




Conceptual Models Developed to Date

Stakeholder Group: Experts, 4 in total
June 14 (Puerto Rico), 6 participants
June 16 (USVI), 5 participants
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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
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Conceptual Models Developed to Date

Stakeholder Group: Fishers, 8 to date

. August 19, Puerto Real, Cabo Rojo (west), 24 participants

. September 24, Combate, Cabo Rojo (west), 11 participants

. October 21, Boqueron, Cabo Rojo (west), 8 participants

. October 22, Afasco, Ahasco (west), 7 participants

. October 15, Playa Santa, Guanica (southwest,) 6 participants
. November 5, Aguada, Aguada (northwest), 4 participants

. March 4, RincOn (northwest), 5 participants

. March 11, San Juan (north), 9 participants
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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.
* |dentify 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: Examples of top Receivers:

* Management Fishery catch/Commercial catch

* Restoration Commercial Fisheries

Biomass
Habitat Quality/Habitat
Water Quality

 Marine Protected Areas
e Habitat Quality
* NPS Pollution

* Tourism Imported Marine Species
e Climate Change

* Sargassum



(Very) Preliminary Analysis and Examples

PR Fishers

Examples of top Drivers: Examples of top Receivers:
* Pollution * Fishers/Commercial Fishers
* Water Quality * Fisheries

» Coastal/Marine Development * Catch

e Sargassum * Entry

* Invasive Species * Fish/Commercially Important Species
* Weather/Climate/Water Temperature/Climate Change * Grouper Species

* Recreational Fishers e Sales

* Hurricanes * Habitat

* Government * Marine Ecosystem

* Management/Government * Coral Reefs

* Fishery Closures * Pollution

e Education * Restaurants



(Very) Preliminary Analysis and Examples

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

* Gentrification * Restoration

* Education * Marine Protected Areas
e Compliance e Habitat Quality

e Water Quality/Pollution * NPS Pollution

* Climate Change * Tourism

* Hurricanes e Climate Change

* Ciguaterra * Sargassum

* Mangroves
* Marine Diseases (coral)



(Very) Preliminary Analysis and Examples

PR & USVI Experts PR & USVI Managers
Examples of top Receivers: Examples of top Receivers:

* Fishers * Fishery catch/Commercial catch
* Fisheries * Commercial Fisheries

Fishing Pressure Biomass

Habitat Quality/Habitat
Water Quality

Imported Marine Species

Fish & Invertebrate Abundance
Habitat
e Coral Reefs

* Mangrove
* Seagrass

Water Quality

Recreation/Tourism



(Very) Preliminary Analysis and Examples

PR & USVI Experts & Managers PR Fishers

Examples of top Drivers: Examples of top Drivers:
Mana%ement (MSP, Regulations, Plans) e Pollution/Water Quality

: Sg&;f;'tl'g?‘t'on * Coastal/Marine Development

+ Compliance , paigasstim

« Water Quality/Pollution NVaSIVE SPECIES

. —gmhan * Weather/Climate/Water

e Hurricanes Temperature/Climate Change

* Ciguaterra * Recreational Fishers

* Mangroves * Hurricanes

* Marine Diseases (coral) e Management/Government

* Restoration * Fishery Closures

* Marine Protected Areas e Educati

* Habitat Quality Hcallon

* Tourism

Sargassum



(Very) Preliminary Analysis and Examples

PR & USVI Experts & Managers PR Fishers
Examples of top Receivers: Examples of top Receivers:
e Fishers  Fishers/Commercial Fishers
* Fisheries * Fisheries
* Fishing Pressure e Catch
 Fish & Invertebrate Abundance/Biomass * Entry
e Habitat * Fish/Commercially Important Species
* Coral Reefs * Grouper Species
* Mangrove  Sales
» Seagrass * Habitat
* Recreation/Tourism * Coral Reefs
e Habitat Quality/Habitat * Marine Ecosystem
 Water Quality * Pollution

* Imported Marine Species * 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
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| Plaga Sasta Boqueron ARazco Combate Agwada Puerto Real June 28 2021 June 30 2021 July 12021 June 14 2021

| Aid to Fishers Boat Bait Access to Decompression Chamber  Abuse of Power Algae Coastal Waters Active Fisher Participation  Bait Fish Access to Fish Populations

| Burcaucracy Bureaucracy Control!Oversight Anchoraje Access to the Coast Anchorage Comercial Catch Anthropogenic Impacts Biomazz Carrying Capacity

l Capture Report Coazt Coralz Bacteria in Water Beaches Anchoring Technique Conzumer Bathymetry Shiftz Climate Change Climate Change

| Coasts Commercial Fizherz Current Beach Commercial Fizhing Boat Pollution Coral Reef Climate Change Coaztal Development Comercial Fizherz

| Collective Organizatio Coralz Dizclozure Boat Maintenance Conztruction on Coasts Boat Regulation Fertilizer C C ial Ficherz Coaztal Erozion Coral Dizeaze

| Commercial Fish Costz DNER Burcaucracy Decizion Making Boatz Imported Marine Species C ial Imp Specic C. ial Fishers Covid-13

| CovID Currents Ecozystem Communication When They Go Fishing Diztribution Commercial Fizhing Licenze  Marine Habitat Compliance Compliance/Law Enforcement Environmental Education

| Current Fisheries Statistics Education Community Engagement Environmental Protection Competition Marine Species Coral Disease Connectivity Extreme Weather Events

| Customer Fizhes Expenses Conzensuz Erozion Competition Hoarderz Oceanic Waters Coral Reef Coral Dizease Fizhers

| Data Interpretation  Fishing Fisheries Statistics Coral Dizease Family Market Conch Rain Decision Making Culture{Tradition of Fishers Fizhing

1 Ecozystem Fizhing Gear Coralz Family Suffering Conzumer Recreational Fizheriez Education/Outreach Disturbances Gentrification

| Expenses Fizhing License Currents Fizh Market Coral Restaurantz Fizhery Catch Environmental!Oceanographic Yariablez Greenhouze Gaz Emizzion
Fizher Government (DNER) Fizhing Gear Demand Fizh Quality Crab River Fizhing Groundz Fizh Market Demand Habitat
Fizhing Effort Habitat Global Warming Erozion Fizhers Current Runoff Contamination Fizhing Tradition Fizhing Eligibility Human & Financial Rezource
Fizhing Seazon Hurricanez Habitat Fizheries Law Fishers' Cooperatives Demand Sargazzum Habitat Guality Fizhing Gear Types Law Enforcement
Fizhing Zone Import Hurricanes Fizhes Fizhers' Safety Fizh Market Targeted Commercial Marine Speci Health of Coastal Forestz  Fizhing Grounds Marine Spatial Planning

| Intermediary Law and Order lllegal $ales Fizhing Gear (Fizhing Art) Gentrification of Coaztal Communiti Fizh Market (Sale) Tourizm Invazive Seagrazs Fizhing Interest Matural Resource Management

| Invazive Species Legizlation Income Fizhing Sitez Government (Federal, State) Fizher Regulation Larval Recruitment Funding & Capacity Matural Resource Population

| Lack of Representatior Lobster and Conch Incompatibility of Laws Garbage Implementation of Law and Order  Fizhers Management Habitat Pollution

I Lunar Cycle Mahi Mahi (Dorado) Intermediary Gazoline Knowledge of Fizhing Gear Fizherz Safety 'Mangrove: Intergovernmental Relations Public Support Conzervation & Managem
Market Pandemic Law Enforcement Global Warming Managerz of Fizhing Villaz Fizhez Marine Currentz Management of Fizheries Recreation
Marketing Poacher And R | Fizher Mang lllegal Dizcharge Marine Fauna Fizhing MNatural Dizturbances Marine Biodiversity Recreational Participants
Mon-Comercial Fizherz Pollution (Garbage) Moon Import Marine Flora Fizhing Equipment MNutrients Marine Dizease Religious Festivities
Price Regulation Price Poacher/Recreational Fizhir Infrastructure Mai and Cleanin Ori i Fraudulent License Plankton Health Marine Recreation (Boating & Touring) Sports Fisherz

| Regionalism Profit Pollution Juvenile Fishez Permitz Gazoline Price Recreational Fizhers MP& Temperature

| Regulations Rain Price Law Implementation Poaching Law and Order Regulations Non-Point Source Pollution Tourism

'[S:lles Recreacional Activities (Includes Fishir Restaurants Lienfizh Pollution (Agricul | Sub ] Lobster Restoration Murzeries Uzer Conflict

| Sarg Restrictionz on C. ial Fiching  Seag Meadows Longliners (Industrial Ships) Pollution [Sewage) Manatee Sargassum Recruitment Water Quality

| Schedule (Day/Might) - Rivers (Runoff) Seazeonal Prohibition Mark YVizibility Pollution of Boatz Mangroves Scientific Data Collection Sportz Fizhing

| $eazonal Prohibition  Sales Species- (Pargo Profundids Mazkz Poverty in the Fizhing Community  Market Sea Level Rize Subsziztence Fizhing

| Tourizm Sargazzum ‘Weather Moon Pricez Octopusz Sea Surface Temperature Water Quality

| Tremors (Earthquakes, Seazonal Prohibition ‘wind Poaching [Pirates) Purchaze Offer Seagrasz Health

| Type of Fizhing Sediment Prices Recreational Opportunity (Diving)  Plastic Traditional Fizhing Knowledge

| Weather Conditions  Temperatures Ramp Rezources for Fishers Pollution (all) Uzer Behavior

| Weather Season Tidal Waves Recreational User [Recreational Fisher Restaurants Price Water Quality

| ‘Wwarming Water Regulation Sale Production

| ‘Weather Relationship between Fizhers Subzistence Fishing Recycling

| ‘Wind Reztaurantz (Wazte) Tourizm Reef

| Rizk of Life Training Restaurant

| Safety Rivers [Quality)
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