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CRES Data Relevant to MPA 
Strategies

Scientific, local and traditional 
ecological knowledge
Perceptions and knowledge of 
fishes, marine organisms and 
ecosystems.
Perceptions of management 
systems.
Local knowledge of the health of 
coral reefs and associated 
organisms.
Case studies of scientific, policy 
and management processes of 
MPA: Tres Palmas in Rincón, Canal 
Luis Peña in Culebra and the East 
End Marine Park in St. Croix.



Data to support management decisions 
by Commonwealth, Federal agencies

and NGOs:

Maps of fishing activities and areas in La 
Parguera.
Maps of healthy reefs, and species of coral, based 
on the local knowledge of dive operators.
Revised maps of MPA in Puerto Rico.
Maps of activities, zoning and habitats for Culebra 
and Rincón.
Cognitive maps of habitats based on qualitative 
data (in preparation).
Network maps of trophic levels based on the 
Traditional Ecological Knowledge (TEK) of fishers 



Strongly Disagree* Disagree Neutral Agree Strongly Agree Don’t Know

Maintains Spawning Aggregations 4.9 1.2 3.7 4.9 80.5 4.8

Improves quantity of fishes inside 6.1 1.2 2.4 7.3 75.6 7.3

Improves quantity of fishers in adjacent 
area 3.7 2.5 2.5 7.4 75.3 8.6

Protects species in vulnerable areas 6.1 2.4 2.4 6.1 79.3 3.6

Restores or maintains habitat quality 9.8 4.9 0 6.1 75.6 3.6

Creates problems for my family and 
myself 42.7 8.5 11.0 7.3 26.8 3.6

Creates problems for communities 17.1 7.3 14.6 7.3 47.6 5.1

Creates employment / investment 
opportunity 31.3 5.0 11.3 3.8 25.0 23.9

Fishers views on one MPA



Mapping Fishing Areas







Local Ecological Knowledge: 
Diving Operators and the 

Health of Coral REeefs



Coral species reduced in coverage and
their location

Las Cuevas and CrashboatFire coralMillepora complanata

La PargueraGreat star coralMontastrea cavernosa

La PargueraMustard hill coralPorites astreoides

Guánica to La PargueraBlack coralAntipathes spp.

Cayo Ratones and Escollo El NegroStaghorn and Elkhorn
coral

Acropora spp.
(Species not specified)

Las Cuevas and FajardoFinger coral (2)Porites porites

La Parguera, Mona Island, Desecheo Island and Escollo El 
NegroStaghorn coral (3)Acropora cervicornis

El Natural and Desecheo IslandSea fans (3)Gorgonia sp. 

Turrumote, Escollo El Negro, Desecheo Island, La PargueraElkhorn coral (5)Acropora palmata

Cayo Ratones, Escollo El Negro,
El Natural, La PargueraBrain coral (7)*Diplora strigosa

LocationCommon nameSpecies



Reefs visited the most by SCUBA 
Diving Operators and Instructors

3Pablo

3Los Pozos

3The Hatchery

3The Black Wall

3Quebrada de los Cedros

3Sector Las Cuevas

3Manchas Negras

3El Faro (Cabo Rojo)

3Bajo Gallardo

3Media Luna

3Caracoles

3North of Punta Ensenada (Rincón)

3Monito

3Playuela

3Playa Bajuras

5Cayo Enrique

5El Natural (Crashboat)

5Mona Island

5Turrumote I

5Fallen Rock

5El Ron

8Desecheo Island

8El Tourmaline

11Escollo El Negro

%Reef site







Traditional Ecological 
Knowledge: Fishers’
Cognition of Species



TEK
Species and behavior
Association of species 
and habitats
Ontogeny
Historical perspectives 
on habitats, species 
abundance and 
variability
Assessment of the 
stocks
Role of MPA
Alternatives to MPA





Social models on the human dimension



Lutjanus analis (Mutton Snapper, Sama)



Associated species



Predators and prey



Traditional Ecological 
Knowledge: Fishers’

Perceptions of Habitats



*}

==

Rastreales

Geography of Rastreales

[1:20] Boya 2
----------------------------------------
Boya 2

[1:21] Macamba
----------------------------------------
Macamba

[1:22] Parguera
----------------------------------------
Parguera

[2:16] Rastreal frente a la Parguera
----------------------------------------
Rastreal frente a la Parguera

[7:32] desde Guanica hasta el faro de..
----------------------------------------
desde Guanica hasta el faro de Cabo Rojo

KS1 Grunts

[5:9] boquicolorao
----------------------------------------
boquicolorao

[7:21] Cachicata
----------------------------------------
Cachicata

[2:13] Boquicolorados
----------------------------------------
Boquicolorados

Species in RastrealesGlobal Species in Rastreales

Rastreales
Colonized pavement – sand channels and gorgonian plains



Species in Rastreales

==Global Species in Rastreales

KS3 Spiny Lobster

KS6 Yellowtail Snapper

KS7 Mutton Snapper

Species in Rastreales

Rastreales

[1:16] gorgonias, hay esponjas, abani..

[3:22] mero cabrilla, el peje-puerco ..

[5:26] carrucho, sama, chapin, y si h..

[7:24] Carrucho porque se camufla. Ha..

[7:25] Carrucho

[7:26] Boquicolorao

[7:27] Pluma

[7:28] Arrayao

[7:29] Colirrubia

[7:30] Manta Raya

[7:31] Sama

[5:27] chapin

[5:28] sama

[5:29] carrucho

[5:30] langosta

[5:31] juey dormido

[3:23] mero cabrilla

[3:24] peje-puerco

[3:25] salmonete

[3:26] pulpos

[3:27] langostas

[3:28] otros invertebrados

[2:12] Carruchos

[2:13] Boquicolorados

[2:14] Salmonete

[2:15] Langosta

[1:17] esponjas

[1:18] abanicos

[1:19] corales duros

[2:17] abanicos de mar

[2:18] corales bajitos



1:6 Pitahaya (22:22)
1:7 Boya 2 (22:22)
1:8 Punta Aguila (15:15)
1:9 el Bajo (15:15)
1:10 Bahia Salinas (14:14)
1:11 La Finca (18:19)
1:12 Los Tiburones (19:19)
1:13 Boya 8 (19:19)
1:14 Boya 6 (19:20)
2:3 Tres con Raya (16:16)
2:4 Maria Burdeo (16:16)
3:12 Las manchas (25:26)
3:13 El Negro (26:26)
3:14 Cayo Ron (26:26)
5:13 El yerbal que es de fideillo, .. (33:34)
5:17 Ventana (38:38)
5:18 Cayo El Rabon (38:39)
5:19 Playa Ballena (39:39)
5:20 Cana Gorda (39:39)
5:21 Punta de Brea (39:39)
5:22 El Encorcobado (39:40)
7:3 Bahia de Jobos (24:24)
7:4 Guayanilla (24:24)
7:5 Parguera esta llena de yerbale.. (24:24)
7:6 Combate (25:25)
7:7 Pitahaya (25:25)

Geography of yerbales



Rastreales and yerbales

==

*}

==

Global Species in Rastreales

Global Species in Yerbales

KS16 Conch

[3:3] el carrucho, la estrella de ma..

[2:2] Thalassia), se encuentran Gusa..

[5:12] En la arena puede haber pequen..

[7:2] Boquicolorao' que es la Cachic..

Rastreales

[1:16] gorgonias, hay esponjas, abani..

[3:22] mero cabrilla, el peje-puerco ..

[5:26] carrucho, sama, chapin, y si h..

[7:24] Carrucho porque se camufla. Ha..

[1:23] Rastreales: es un fondo liso c..

[2:19] Rastreales: Area que es plana ..

[3:29] Es un lugar que presenta un co..

[4:3] Son sitios donde no hay coral ..

[5:34] Fondo plano fangoso. No hay mu..

[7:34] Al lado afuera de los arrecife..
Geography of Rastreales



Case study: La Parguera

History of contentions and 
local claims
Process and lack of 
incorporation of stakeholders
Assumptions and questions 
on MPA
Patterns of resource use
Co-management ahead of 
time
Local politics
Environmental justice and 
coastal development



Case study: St. Croix
Array of management 
measures
Status of coral reefs and 
water quality
Increment in the number of 
MPA and fishers’
displacement 
Partial incorporation of 
stakeholders in the 
consulting process
Ethnicity, language and 
management
Territorial vs. Federal efforts
Role of Conservation NGO







Policy and management 
applications 
of the data:



Practical lessons learned about MPA 
development and implementation

Case studies
A well structured plan
Capacity building for co-management
History: consumption, labor, policies, regional 
processes
Resource use and traditional ecological knowledge 
(TEK)
Policy and institutional arrangements
Language and concepts
Identification of stakeholders, issues and problems
Appropriate forms of engagement
Engagement of the community through education
Connectivity: human, ecosystems and management



Support to NOAA and the Department of Natural and 
Environmental Resources (DNER) in the design of a 

strategy for priorities in the development and 
implementation of management plans for MPA. 

A set of priorities was developed.



First Draft of the Management Plan for the Luis 
Peña Marine Reserve (a no-take reserve) in Culebra.  

In collaboration with Sea Grant, DNER, the 
municipality and the local NGOs.



A Participatory Process for the Development of the 
Management Plan for Tres Palmas Marine Reserve 
in Rincón (version 3 of the plan is on its way). In 

collaboration with Surfrider Foundation, Sea Grant, 
DNER, the municipality and the local NGOs.





A bilingual (Spanish and English) web log on MPA in 
Puerto Rico and the conservation of coral reefs and 

the local fisheries: http://www.amp-pr.org/blog
(supported by CCRI and the College of Arts and 

Sciences, UPR-Mayagüez, data from CRES).



Analysis and clarification of the legal framework 
and policy development and implementation 

strategies for MPA in Puerto Rico 

Submitted to Ocean and Coastal Management).




