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CRES La Parguera

@ Ecosystem based
approach

@ Models for
conservation

@ Socloeconomic
component

1. Human uses
2. Connectivity

3. MPA and social
models
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Puerto Rico

A ae A TR e g, o
o+ : -

aegenid
Eezerva Isda Dieseclen
| BE de Agmune
EE ile Ceihn
EF ile Pifunses

CFMUT HTE Seanoipal

Ext Blan BM. Ballwn Fiodvmumscenie de Viegoe
Ext. Blarina Fesarva Natwral Baqmoron

Ext Blariis Beserva Nammal Caberss de San T
Ext blanim Beserva Nateral Cweva del Intho

Ext Blarues Becerva Materal Eapmann Sl

Ext Blarmss Becorva Materal Heciomds La Esperaszn

Ext Tlauss Eentvn Namwal Il Capa de Dlncrtor

Fxt Blarina Beservn Natwoal Frnin Cinogells

:_' Ext Dlanme Peserva Hatwal Pamin Petrona
!_| Ext Manms Peserva Hahwal Pamin Vegnas
Blonn
Beserva Blains Ties Paloas
- Feserva Maa
- Feserva Mahwnl Aneales La Coordllers
- Fesereas Manmal Areates Towmsalie
r:! Rezerva Manmal Arvecifes de sy mua
- Feserca Mohanl Babiss Baolimmscentes de Vieees

- RBeserva Maheal © L. Pena

Faserva Mohea| Copn de Blwertes

Esnasiims Bl g e Todie

Fgserva Banaal Tayo Eatones § Aznes Adscenlse

Eesera Manmnl Cano Boqulls

- Eeservn Nasural Caso Mantus Pein
- Reservn Namal Cano Tibnromes

Beeervn Hatmesl Cnevs del Il

| Beservn Nt Esparita Saat
Egezrvn Mamiial La Pagiesi s
- Reservn Nasmyal Pastsain de Cibisen
- Eacern Nasmal Panta Patronin
B Eiceivn Hasual Bunta Tous
Besern Hasmunad Paiba Yeguns
| Recervn Nasmal del Basigse Fatatal de Brigen

B Zoun ds Mo Prses Mo

Zoua de o Fesen Mupto

[ | Mona_land




TEK

Fisherm Hﬂ‘%‘m use
Consarvation:

Yahitats and species

MPA —

Ve

Associated Habitats

Information !
Outreach Weblogs
Publications
Case Stucdies



(" Entangled communities: profile of
fishing communities and their

MPA

| Fishermen interviews

[ Cultural traditions

dependence to fishing

/| (NMFS-Southeast Fisheries | Communities
f" | Science Center | | Policies
I|lII
/ 2 -~ -
/ /' Socioeconomic assessment of trap |  Fishing effort
II,"' fishing in PR and USVI ‘ | Conservation measures
/ /1 (NMFS-Southeast Fisheries ‘ | MPA
/ /| Science Center) )
|l|ll|l 'llr; - s gy
f/ ' The Predicament of the Cruzan Ceribbean connectivity
.-'! P J Fisheries: A Rapid Assessment of MPA
A ~ Fishing Communities in St. Croix, Buck Island (NPS)
rle' y | US_VI (NMF S-Southeast Fisheries East End Marine Park (TNC)
. il - | Science Center)
Synergism with other NOAA ian

gﬁg rts:

| of Response and Restoration,
\_ NOAA Coral Reef Conservation

/" DNER Planning and Management;
| Culebra Management Plan (Office

"\ Capacity Building
‘ | Co-management

| | Planning of the MPA program

%

Tres Palmas Marine Reserve
Management Plan: NOAA Coral
Reef Conservation

Stewardship and participation in
fisheries management: Caribbean
Fisheries Management Council

3

}> A protocol for participation

A Case Study
Collaborative effort

|

NMFS)

' Data mining and re-analysis of h
previous projects (Sea Grant/

-| Socioeconomic Monitoring: SOCMON |

Cognition
Fishing
— Policies

La Parguera Case

A test in La Parguera




CRES Data Relevant to MPA

Strategies

2 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 Rincon, Canal
Luis Pena in Culebra and the East
End Marine Park in St. Croix.




Data to support management decisions
by Commonwealth, Federal agencies
and NGOs:

(e

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 Rincon.

Cognitive maps of habitats based on gualitative
data (in preparation).

2 Network maps of trophic levels based on the
Traditional Ecological Knowledge (TEK) of fishers

& @ {2

(e



Fishers views on one MPA

_ N o . o
1.2 4.9

Maintains Spawning Aggregations 4.9 3.7 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

3.7 25 25 7.4 75.3 8.6
area
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 427 85 11.0 73 26.8 36
myself
Creates problems for communities 17.1 7.3 14.6 7.3 47.6 5.1
Creates employment / investment 313 50 11.3 38 250 239

opportunity



Mapping Fishing Areas
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Interdisciplinary Center for Coastal Etud.bes, University nlm Rico, Mayagler Campus.
2- U5, Fish & Wildlife Sernvce, Caribbean |slands NMR, Cabo Rojo, Puerto Rico.
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Local Ecological Knowledge:
Diving Operators and the
Health of Coral REeefs



Coral species reduced in coverage and
their location

Species

Common name

Location

Diplora strigosa

Brain coral (7)"

Cayo Ratones, Escollo EI Negro,
El Natural, La Parguera

Acropora palmata

Elkhorn coral (5)

Turrumote, Escollo EI Negro, Desecheo Island, La Parguera

Gorgonia sp.

Sea fans (3)

El Natural and Desecheo Island

Acropora cervicornis

Staghorn coral (3)

La Parguera, Mona Island, Desecheo Island and Escollo El
Negro

Porites porites

Finger coral (2)

Las Cuevas and Fajardo

Acropora spp. Staghorn and Elkhorn
(Species rF:ot spgcg fied) g coral Cayo Ratones and Escollo EI Negro
Antipathes spp. Black coral Guanica to La Parguera

Porites astreoides

Mustard hill coral

La Parguera

Montastrea cavernosa

Great star coral

La Parguera

Millepora complanata

Fire coral

Las Cuevas and Crashboat




Reefs visited the most by SCUBA
Diving Operators and Instructors

Reef site %
Escollo EI Negro 11
El Tourmaline 8
Desecheo Island 8
El Ron 5
Fallen Rock 5
Turrumote | 5
Mona Island 5
El Natural (Crashboat) 5
Cayo Enrique 5
Playa Bajuras 3
Playuela 3
Monito 3
North of Punta Ensenada (Rincén) 3
Caracoles 3
Media Luna 3
Bajo Gallardo 3
El Faro (Cabo Rojo) 3
Manchas Negras 3
Sector Las Cuevas 3
Quebrada de los Cedros 3
The Black Wall 3
The Hatchery 3
Los Pozos 3
Pablo 3




N Aflantic Ocean

@ ® Desecheo lsiand

Figura 7. Acropora palmata species reduced in terms of coverage and the location,

Figura 7. Diplaria sirigosa species reduced in terms of coverage and the location.






Traditional Ecological
Knowledge: Fishers’
Cognition of Species



o

o

o
o

o

o
o

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

Figure 6.2. The Spotted goatfish (Salmonete, ‘talmeonere colora’s’). Prendupenens
machlams, Mullidae {Photo from Humann 1994).
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Social models on the human dimension




Lutjanus analis (Mutton Snapper, Sama)
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Assoclated species

i Predators &

Lutjanus spp.
L utjanus griseus

Lactophrys spp
Gymnotharax spp.

Lutjan nalis
Caranx ruber utjanus anali

Holocentrus spp.
Caranx crysos
Lutjanus synagris

|| Associated A L

Ocyurus chrysurus [ species

Euthynnus alletteralus, Kalsuwonus pelamis

Calamus spp.
Luljanus cyanopterus

Epinephelus siriatus

Luffanus apodus
Chaetodon spp.

Epinephelus gutfalus

'--F'I"E.‘y *




Predators and prey

.| Associated

~| species

Negaprion brevirostiis

Ginglymostoma cimatum

Sphyraena barracuda

{ Predators

 Carcharhinus perezifimbatus

Scomberomorus maculalusiegalis

Gymnothorax funebris

Lutjanus analis

-|-F're'3-r

Hemiramphus brasiliensis

Sepioteutis sepioidea
Gymnothorax spp.
Thunnus spp.
"Molfusks”™

Penaeus spp,

Harenguila spp.
Acanthurus spp.

Callinectes spp.
"Bivalves”

Jenkinsia

"Echinoid"

Lucina filosus

Hirundichthys speculiger
Sparisoma spp.f Scarus spp.

Strombus gigas
| Panulirus Argus
Cclopus spp.
"Crabs”
"Grasses”

Jenkinsia lamprotaenia

Cardisoma guanhumi

Harengula humeralis
"Hermit Crab”

Ereaster reticulatus
Haemulon spp.
Carpilus spp.

Haemulon aurolineatum
Panwiirus guhatus
"Smal| fish"

"Sea grass”




Traditional Ecological
Knowledge: Fishers’
Perceptions of Habitats



Rastreales
Colonized pavement — sand channels and gorgonian plains

[2:16] Rastreal frente a la Parguera

Rastreal frente a la Parguera
=

[5:9] boquicolorao

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

desde Guanica hasta el faro de Cabo Rojo \
=] £ Geography of Rastreales
=

boquicolorao

.
[1:21] Macamba [7:21] Cachicat
: achicata
y - $¥KS1Grunts —
acamba
% Cachicata

. \
[1:20] Boya 2

[1:22] Parguera
Parguera ﬁ Rastreales
Boya 2 =
y

/ [2:13] Boquicolorados

Boquicolorados

_— _—

£% Global Species in Rastreales £¥ Species in Rastreales
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] carrucho

=
% salmonete

[3:23] m

[1:19] corale@
[2:14] Salm@

ey dormido

Species in Rastreales
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2] Carrl

[1:18] abanicos

=

27] Pluma

)] Manta Raya

[7:29] Colirrubia

¥ KS6 Yellowtail Snapper

ﬁ KS7 Mutton Snapper
é a [5:26] carrucho, sama, chapin, y si h..
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[2:18] corales bajitos

[1:17] esponjas
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[3:22] mero cabrilla, el Reje-puerco \

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

[2:15] Langosta
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[3:28] otros in@dos
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Geography of yerbales

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)



Rastreales and yerbales
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€% Global Species in Rastreales
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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 quall.t 4 " Buck Island Reef NM
4 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
4 Role of Conservation NGO

)




Map of St Croix Marine Protected Areas
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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.

- pe—

f
s




First Draft of the Management Plan for the Luis
Pena Marine Reserve (a no-take reserve) in Culebra.
In collaboration with Sea Grant, DNER, the
municipality and the local NGOs.

Plan de Manejo de la
Reserva Natural
Canal Luis Pena,
Culebra

Documento base para el plan de manejo
Primer Borrador

Culebra, Puerto Rico
Octubre 28 de 2005

gl e
Universidid dé Pusro Rico




A Participatory Process for the Development of the
Management Plan for Tres Palmas Marine Reserve
INn Rincon (version 3 of the plan is on its way). In
collaboration with Surfrider Foundation, Sea Grant,
DNER, the municipality and the local NGOs.

B0 Faat Contour

Biological

Recommendation

Totalidad in
Legielstion

Zona Nucho

in Legislation

Ocl. 19, '02

Jan, 1, '03

Jan. 27-28, '03
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Fab, 18, "03 Coro

O 026 06 076 1

+ [er——
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Y Blometars

\ sa Lva |
g _Tres ()
Z PaLnNias B4

| Fundacion Surfrider Rincon  www.surfrider.orglrincon




Reserva Marina Tres Palmas - Rincon, Puerto Rico

- )
Leyenda-Key
Reserva Marina Tres Palmas
Designado: Enero 2004
el Filan Coraling de Cuerno de Alce
= {Elkhorn Coral Reef)
g ] = AR | 8L A Area de Anidaje de Tortugas
Parque de Observacion\w /. - i B - ¥ @  (Turtle Nesting sites)
de Ballenas y ELF ro
[l g "o Area de Apareamiento y Lactancia
<= de Ballenas (Whale Breeding Area)
E Parque de Observacion de Ballenas vy EL
Faro [Whale Watch Park & Lighthouse)
&_ Recurso Recreativa (Surfing)
L
B Ruta Escénica (Zoned Scenic Route)
\
I =
Apowado por: Ciudadanos de Rincon, Coalician Pro ¢uﬂ"‘“ﬂ|ﬂ,{ s i
Calidad de Vida en Rincon, Liga Ecoligica del Moroeste, 5 - fe™ e =
Liga Ecologica de Binctn, Surfers Environmental Alllance, g8 fr, 3 E .
Environmental Defense, Puerta Rico Sea Geant, i } ! ENVIRONMENTAL DEFENSE Surfrider —
&ur[m Puerta Rico, y Surfridger Foundation, -i I-P- i lpmging (he way [ hal wiis Fﬂl-l “dﬂﬁﬂﬂ. HD‘H’ 1{]}3“

Designi & Dodeman Wi, S friies, O ringos



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-Mayaguez, data from CRES).
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Si desea echar una Mirada al arrecife coralino en tiempo real v durante
el dia, puede visitar este enlace; cortesia del Instituto Perry para la
Ciencia Marina, en Las Bahamas. Este Instituto , con sede en Florida y
con una estacidn bioldgica en Las Bahamas, desde 1970, esta
hacienda vy apoyando investigacidn cientifica v educacidn innovadora 13 14 1% 18 17 18 19
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If you like to take a look at the coral reef in real time and during Bl £8

davlight, vou may wisit this link; courtesy of the Perry Institute for «Jan




Analysis and clarification of the legal framework
and policy development and implementation
strategies for MPA In Puerto Rico

Submitted to Ocean and Coastal Management).
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