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Contributed Paper

Current Status of Marine Protected Areas in Latin
America and the Caribbean
A. PAULINA GUARDERAS,∗ SALLY D. HACKER, AND JANE LUBCHENCO
Department of Zoology, Cordley Hall 3029, Oregon State University, Corvallis, OR 97331-2914, U.S.A.

Abstract: Marine protected areas (MPAs), including no-take marine reserves (MRs), play an important role

in the conservation of marine biodiversity. We document the status of MPAs and MRs in Latin America and

the Caribbean, where little has been reported on the scope of such protection. Our survey of protected area

databases, published and unpublished literature, and Internet searches yielded information from 30 countries

and 12 overseas territories. At present more than 700 MPAs have been established, covering more than 300,000

km2 or 1.5% of the coastal and shelf waters. We report on the status of 3 categories of protection: MPAs (limited

take throughout the area), MRs (no-take throughout the area), and mixed-use (a limited-take MPA that

contains an MR). The majority of protected areas in Latin America and the Caribbean are MPAs, which allow

some or extensive extractive activities throughout the designated area. These 571 sites cover 51,505 km2 or

0.3% of coastal and shelf waters. There are 98 MRs covering 16,862 km2 or 0.1% of the coastal and shelf waters.

Mixed-use MPAs are the fewest in number (87), but cover the largest area (236,853 km2, 1.2%). Across Latin

America and the Caribbean, many biogeographic provinces are underrepresented in these protected areas.

Large coastal regions remain unprotected, in particular, the southern Pacific and southern Atlantic coasts

of South America. Our analysis reveals multiple opportunities to strengthen marine conservation in Latin

America and the Caribbean by improving implementation, management, and enforcement of existing MPAs;

adding new MPAs and MRs strategically to enhance connectivity and sustainability of existing protection;

and establishing new networks of MPAs and MRs or combinations thereof to enhance protection where little

currently exists.

Keywords: biodiversity conservation, biogeographic provinces, Caribbean, Latin America, marine protected
areas, no-take marine reserves

Estado Actual de las Áreas Marinas Protegidas en Latinoamérica y el Caribe

Resumen: Las áreas marinas protegidas (AMP), incluyendo las reservas estrictas (RE), juegan un papel

importante en la conservación de la biodiversidad marina. Documentamos el estado de AMP y RE en Lati-

noamérica y el Caribe, en donde se ha registrado poco sobre los alcances de esta forma de protección. Nuestras

consultas de bases de datos de áreas protegidas, literatura publicada y no publicada y búsquedas en internet

produjeron información de 30 paı́ses y 12 territorios marinos. A la fecha, se han establecido más de 700 AMP,

abarcando 300,000 km2 o 1.5% de las aguas costeras. Reportamos el estado de tres categoŕıas de protección:

AMP (captura limitada en toda el área), RE (sin captura en toda el área) y uso mixto (una AMP con captura

limitada que contiene una RE). La mayoŕıa de las áreas protegidas en Latinoamérica y el Caribe son AMP,

que permiten algunas actividades extensivas en áreas designadas. Estos 571 sitios abarcan 51,505 km2 o 0.3%

de las aguas costeras. Hay 98 RE que abarcan 20,204 km2 o 0.1% de las aguas costeras. Las AMP de uso mixto

son las menos representadas (78), pero cubren la mayor superficie (236,853 km2, 1.1%). En Latinoamérica

y el Caribe, muchas provincias biogeográficas están insuficientemente representadas en estas áreas protegi-

das. Grandes regiones costeras no están protegidas, particularmente en las costas sureñas del Paćıfico y del

Atlántico en América del Sur. Nuestro análisis revela múltiples oportunidades para reforzar la conservación

marina en Latinoamérica y el Caribe mediante la mejora en la implementación, manejo y ejecución de las
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AMP existentes, la adición estratégica de nuevas AMP y RE para aumentar la conectividad y sustentabilidad

de la protección actual; y el establecimiento de nuevas redes de AMP y RE o combinaciones para incrementar

la protección donde casi no existe actualmente.

Palabras Clave: Áreas marinas protegidas, Caribe, conservación de la biodiversidad, Latinoamérica, provincias
biogeográficas, reservas estrictas

Introduction

Marine systems are increasingly affected directly and in-
directly by human activities (Crowder 2005; MEA 2006).
Climate change, habitat destruction, pollution, intro-
duced species, overfishing, and destructive impacts of
some fishing gear severely threaten marine biodiversity
worldwide (Jackson et al. 2001; Bellwood et al. 2004;
MEA 2006; Wilson et al. 2006); all of these factors affect
the delivery of marine ecosystem services (Balmford &
Bond 2005; MEA 2006; Worm et al. 2006).

On a regional scale, marine ecosystems of Latin
America and the Caribbean are undergoing significant
transformations. The region’s coastal states have a human
population of more than 610 million, 3 quarters of whom
live within 200 km of the coast (Hinrichsen 1998). The re-
sulting development and increased exploitation has led
to greater destruction of nearshore habitats, pollution,
and overexploitation of marine resources (UNEP 2001).
Although the quality of data available on the status of ma-
rine species varies, there is an overall consensus that fish
stocks are heavily depleted and in some areas severely
overfished (Cortés 2003; FAO 2004). In addition, there
has been a proliferation of resorts, an expansion of aqua-
culture, and a general lack of effective coastal regulations
and enforcement (UNEP 2001). These stresses threaten
to undermine the delivery of critical ecosystem services,
including the provision of fisheries, places for recreation
and tourism, and control of pests and pathogens (MEA
2006; Mora 2007).

The loss of marine biodiversity and the failure of some
traditional management methods such as single-species
approaches (Crowder 2005) indicate the need for more
integrative, ecosystem-based approaches (SCBD 2004).
Marine protected areas (MPAs) and marine reserves (MRs)
are important ecosystem-based management tools for the
conservation and sustainable use of biodiversity (SCBD
2004). They can also help maintain ecosystem function-
ing and provide ecosystem services (Mumby et al. 2006;
Worm et al. 2006).

An MPA is an area of the ocean where some or all ac-
tivities are limited or prohibited to protect natural and
cultural resources (Lubchenco et al. 2003). Marine pro-
tected areas are intended to halt some key threats to ma-
rine ecosystems such as overexploitation, habitat degra-
dation, and to a lesser extent pollution and invasion of
alien species (Roberts 2005). In Latin America and the

Caribbean MPAs have been established to protect natu-
ral resources, unique habitats, threatened species, and
representative examples of marine biodiversity (Silva &
Desilvestre 1986; Geoghegan et al. 2001). The MPAs of-
ten vary significantly from one to another, depending on
what activities are allowed and how well enforced or
supported the regulations are.

Recognizing that the term MPA includes a wide variety
of different kinds of activities, many authors and organi-
zations have partitioned them into different categories.
One such system was developed by the World Conserva-
tion Union (IUCN 1994) on the basis of objectives for and
level of human intervention in each area. The system has
been widely used in terrestrial conservation planning but
has been less useful in marine ecosystems, where the cat-
egories do not always accurately represent the activities
ongoing in MPAs (Bishop et al. 2004).

For purposes of determining the amount of protected
area in a few very broad categories, we partition MPAs
into 3 categories: (1) limited-take MPAs (some extractive
activities allowed), (2) no-take MPAs (no extractive activ-
ities allowed, synonymous with MRs), and (3) mixed-use
MPAs (a combination of limited take and no take within a
single MPA). Within this scheme no-take MR are the most
highly protected areas. They prohibit extractive and de-
structive activities with the goal of protecting habitats,
species, and their interactions (Lubchenco et al. 2003;
Micheli et al. 2004; Mumby et al. 2006). Marine reserves
result in significant increases in size, abundance, biomass,
and diversity of fishes and invertebrates inside their bor-
ders compared with unprotected sites nearby (Gell &
Roberts 2003; Halpern 2003; Sobel & Dahlgren 2003;
Abesamis & Russ 2005). Limited-take MPAs provide ben-
efits intermediate between no-take MRs and unprotected
(fully fished) areas (S. Lester, unpublished data).

Nevertheless, single limited-take MPAs or single MRs
are rarely of adequate size to conserve a representative
sample of regional biodiversity or provide adequate pro-
tection for species or populations with complex life his-
tories and large area requirements (Gerber et al. 2005).
Two approaches have developed to provide this broader
protection. One is a network in which the individual
MPAs or MRs are connected via the movement of lar-
vae, juveniles, or adults. Another approach is to establish
very large MPAs and to nest MRs within them. The latter
are called multiple-use MPAs by Bishop et al. (2004) and
mixed-use MPAs by us.
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The international community has recognized the need
to establish a global representative network of MPAs, in-
cluding MRs, as a mechanism to conserve biodiversity in
the oceans (IUCN 2003; CBD 2004). One primary, global
marine-conservation target states that by 2012 at least
10% of the world’s oceans should be protected within a
comprehensive, adequate, and representative system of
MPA networks (CBD 2004). The World Park Congress of
2003 proposed that by the year 2012, 20–30% of marine
habitats should be strictly protected as reserves (IUCN
2003). Currently, <1% of the world’s oceans are covered
by MPAs (Chape et al. 2005; L. Wood, unpublished data),
and only 0.01% is protected in MRs. A recent global as-
sessment showed that 18.7% of the world’s coral reefs
are inside MPAs, and 1.4% are inside MRs (Mora et al.
2006).

A comprehensive assessment of different kinds of pro-
tected areas, their size, potential for connectivity, and
biogeographic coverage provides a useful tool for conser-
vation planning and management. Uncovering dramatic
gaps in conservation coverage could advance the devel-
opment of ecologically representative systems of MPAs,
as required by international agreements (IUCN 2003;
CBD 2004). A new biogeographic classification for the
world’s coastal and shelf areas provides an important tool
for the assessment of representativeness (Spalding et al.
2007).

Despite the development of marine conservation pro-
posals and prioritization for Latin America and the
Caribbean (Sullivan-Sealey & Bustamante 1999; TNC
2007), a comprehensive survey of the current MRs in
this part of the world is lacking. Without this information,
reasonable assessments of the progress and planning are
not possible. Some documentation of MPA coverage in
this region has occurred (Silva & Desilvestre 1986; Kelle-
her et al. 1995; Appeldoorn & Lindeman 2003; Mora et al.
2006), but studies are either outdated, qualitative, habitat-
specific, or only pertain to the Caribbean.

We documented the status and trends of limited-take
MPAs, no-take MRs, and mixed-use MPAs in Latin America
and the Caribbean. We examined changes in their num-
ber through time; their level of protection; their size and
connectivity; the degree to which they fit IUCN (World
Conservation Union 1994) management categories;
and how these factors vary with country and major
biogeographic province. The resultant information about
gaps in MPA coverage should be useful in directing future
efforts in marine conservation in this region.

Methods

To document the extent and level of marine protection in
the region, we conducted an extensive database review
and created a map of the existing protected areas with

data from Mexico, Central and South America, and the
Caribbean. In this review we define MPAs as any marine
intertidal and subtidal area managed primarily for biodi-
versity purposes that includes biological, physical, and
cultural attributes (IUCN 1994). Areas that are managed
for fishery goals (as opposed to biodiversity or conserva-
tion goals) were not included in the analyses, in large part
because they are not included in the global databases.

Our primary sources of data were 2 readily avail-
able, free databases: World Database on Protected Areas
(WDPA Consortium 2006) and MPA Global (Wood 2007).
To supplement these sources, we conducted literature
and Internet searches and communicated directly with
managers and scientists.

Using these data, we created a comprehensive GIS data
layer with ArcGIS 9.0 that included information about
location, year of creation, size (marine portion only), level
of protection, distance to the nearest MPA, and IUCN
management category.

The MPAs and MRs have numerous names, often vary-
ing by country. We standardized the language to allow
comparisons.We divided the different areas into limited-
take MPAs (some extractive activities allowed, but with
restrictions), no-take MRs, and mixed-use MPAs (a no-
take area within a limited-take area). Information on the
level of protection was obtained from the sources de-
scribed earlier and from personal communications with
O. Defeo, M. Fernández, H. Guzmán, B. Padovani, A.
Parma, J. Cortés, from unpublished data of G. Bustamante,
A. Sáenz, and J. Torre, and from publications of Danulat
and Edgar (2002), Appeldoorn and Lindeman (2003), and
Mora et al. (2006).

To facilitate comparisons between global and Latin
America and the Caribbean databases and conservation
efforts, we also noted the IUCN’s management category
assigned to each MPA by the conservation authority of
each country on the basis of IUCN (1994) guidelines.
These IUCN categories encompass 7 classifications ac-
cording to the degree of human intervention and pro-
tection goals: I, strict protection (Ia strict nature re-
serve, Ib wilderness area); II, ecosystem conservation and
protection (national parks); III, conservation of natural
features (natural monuments); IV, conservation through
active management (habitat/species management area);
V, landscape/seascape conservation and recreation
(protected landscape/seascape); and VI, sustainable
use of natural resources (managed-resource protected
area).

To determine the degree of representation provided by
the existing MPA system, we evaluated the status of MPAs
by country and major marine biogeographic regions. We
conducted gap analyses (Jennings 2000) by overlaying
our MPA data layer on a country data layer from the Flan-
ders Marine Institute Geodatabase (VLIZ 2007) and on a
coastal biogegraphic data layer of Spalding et al. (2007).
The biogeographic data layer corresponds to the Marine
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Provinces and Ecoregions of the World, a new global sys-
tem for coastal and shelf areas that provides better spa-
tial resolution than earlier global classifications (Spalding
et al. 2007). The country data layer represents the mari-
time boundaries of the world countries, which are delin-
eated by the 200 nautical miles of exclusive economic
zone (EEZ) of each country.

Using the coastal and marine biogeographic data layer,
we estimated the percent area protected either as no
take or limited take in the entire region. Size and spacing
patterns of MPAs were assessed for both the Pacific and
Atlantic coasts of this region of the world.

Results

Marine protected areas are a recent management strategy
in Latin America and the Caribbean. The number and
size of MPAs has increased steadily through time, with
the most significant growth occurring in the last three
decades. To date, 756 MPAs covering more than 300,000
km2 have been established in this region (Table 1). The
current extent of all MPAs represented 1.5% of the coastal
and marine systems in Latin America and the Caribbean;
MRs cover only 0.1%.

Limited-take MPAs were by far the most common (571
or 76% of all protected areas in the region) level of pro-
tection when compared with no-take MRs (98 or 13%) or
mixed-use MPAs (87 or 11%) (Fig. 1; Table 1). In contrast,
mixed-use MPAs covered the largest area (236,853 km2 or
76%) compared with limited-take MPAs (51,505 km2 or
17%) and no-take reserves, including no-take zones within
mixed-use MPAs (20,204 km2 or 7%) (Table 1).

For MPAs with available information, sizes ranged from
0.001 to 133,000 km2 (Figs. 1 & 2). The mean (SE)
size was 1367 km2 (658), median size was 26 km2, and
the most frequent size ranged between 100 and 1000
km2 (Fig. 2a). The largest MPA was the Galapagos Ma-
rine Reserve (133,000 km2, Ecuador). The next 2 largest
MPAs were the SeaFlower Biosphere Reserve (60,000
km2, Colombia) and the Banco de la Plata Whale Sanctu-
ary (25,000 km2, Dominican Republic). Conversely, the
smallest MPAs were <1 km2, including Montemar (0.01
km2, Chile) and the marine area of the Complejo Islote
Lobos Wildlife Reserve (0.02 km2, Argentina).

No-take MRs (either singly or as part of mixed-use
MPAs) varied in size from 0.006 to 8575 km2 (Figs.
1 & 2). The mean (SE) and median values were 256
km2 (102) and 6 km2, respectively. The size most fre-
quently ranged from 1 to 10 km2 for Atlantic MRs
and from 100 to 1000 km2 for Pacific MRs (Fig. 2b).
Malpelo, Colombia, was the largest no-take reserve (8575
km2). The next-largest no-take zones were within the
SeaFlower Biosphere Reserve (2230 km2), Colombia,
and the Cocos Island National Park (1997 km2), Costa
Rica.

There was no clear relationship between IUCN cate-
gory and level of protection (Table 2). The most com-
mon IUCN management category for no-take MRs and
mixed-use MPAs was II and the next-most common was
IV (Table 2).

The majority of countries in Latin America and the
Caribbean had established MPAs. Only 2 countries,
Haiti and Guyana, and 2 overseas territories under the
sovereignty of France, St. Barthelemy and St. Martin, had
no records of MPAs. Our review yielded information for
30 Latin America and the Caribbean countries and 12
overseas territories (United Kingdom, France, the Nether-
lands, and the United States), each of those had at least 1
MPA, and 12 lacked no-take MRs (Table 1).

There was variation in both the areal extent and num-
ber of MPAs across different biogeographic provinces
(Figs. 1 & 3). The majority of MPAs were located in
the Caribbean, which is situated in the Tropical North-
western Atlantic biogeographic province. The MPA with
the largest single area, however, was in the Galapagos
province (a mixed-use area). The Tropical Eastern Pa-
cific province had the largest areal extent of no-take MRs
(Figs. 2 & 3). Large coastal areas remain unprotected, es-
pecially in the south Pacific and south Atlantic coasts of
Latin America (Figs. 1 & 3; Table 3), which are known as
the Warm Temperate Southwestern Pacific, Magellanic
and Warm Temperate Southwestern Atlantic provinces,
respectively. Many marine ecoregions showed gaps in
MPA and MR coverage in more tropical regions as well,
such as the Tropical East Pacific and the North Brazil
Shelf provinces (Table 3). A relatively small number of
no-take MRs was observed across the entire region, al-
though there were 46 no-take MRs (55% of total) in the
Caribbean (Figs. 1 & 3).

Because of the uneven distribution of MPAs, distances
between MPAs were generally large in the Atlantic and
the Pacific coast of Latin America, with the exception of
the Caribbean (Tropical Northwestern Atlantic province)
(Figs. 1 & 4). The MPAs located in the Tropical Northwest-
ern Atlantic province were commonly separated by less
than hundreds of kilometers, whereas fewer MPAs sepa-
rated by larger distances were identified along the Pacific
coast (Fig. 4a). No-take MRs were generally more than
100 km apart, and only those established in the Tropi-
cal Northwestern Atlantic province (Fig. 4b) were closer
than 100 km.

Discussion

Our review provides an important assessment of the
status and trends in MPAs in Latin America and the
Caribbean. Our results indicate that the number and
the area of MPAs protected have increased through time,
particularly since the 1980s. The current number of MPAs

Conservation Biology

Volume 22, No. 6, 2008



1634 Marine Protected Areas in Latin America

Table 1. The number, size, and percentage of limited-take, no-take, and mixed-use marine protected areas (MPAs) in different countries in Latin
America and the Caribbean for which data were available.∗

MPA coverage (km2)

No. of MPAs mixed use EEZ protected (%)

Country no limited mixed no limited no no limited
(sovereignty) take take use take take total take take take

Anguilla (U.K.) 5
Antigua and Barbuda 8 3 20 0.02
Argentina 1 52 20 < 0.01
Aruba (U.K.) 1
Bahamas 5 30 408 83 0.06 0.01
Barbados 1 2 < 0.01
Belize 10 5 6 880 525 1186 92 2.40 4.5
Bermuda 30 2 11 135
Brazil 6 65 2 1561 4889 5117 3 0.05 0.32
Cayman Islands (U.K.) 10 36 4 2 < 0.01
Chile 2 13 1 <1 125 672 70 < 0.01 0.02
Colombia 2 9 1 8584 2195 65000 2330 1.07 8.10
Costa Rica 12 8 3991 157 0.42 0.03
Cuba 2 17 7 1400 984 1870 0.77 0.38
Dominica 1 1 3 0.01
Dominican Republic 13 2 25000 9.29
Ecuador 8 1 933 133000 1135 0.11 12
El Salvador 5 10 0.01
French Guyana (France) 1 4
Grenada 1
Guadeloupe (France) 11 3 21 0.01
Guatemala 6
Honduras 19 1 487 0.20
Jamaica 2 10 2 1359 175 < 0.01 0.62
Martinique (France) 17
Mexico 2 18 12 11042 21378 413 0.01 0.97
Montserrat (U.K.) 6
Netherland Antillas (The Netherlands) 7 3 23 68 10 0.05 0.08
Nicaragua 6
Panama 21 1 1759 2165 1.18
Peru 2 2030 0.25
Puerto Rico (U.S.A.) 1 28 3 6 < 0.01
Saint Kitts & Nevis 1
Saint Lucia 2 27 1
St. Vincent & Grenadines 1 18
Suriname 7
Trinidad & Tobago 1 12 6 < 0.01
Turks & Caicos (U.K.) 3 11 15 17 4 0.01
Uruguay 8
Venezuela 1 11 12 216 5694 205 0.04 1.20
Virgin Islands (U.K.) 31 2
Virgin Islands (U.S.A.) 2 10 5 17 75
Total 98 571 87 16862 51505 236853 4342

∗Limited-take MPAs allow fishing activities with some restrictions, no-take MPAs (marine reserves) do not allow extractive activities, and

mixed-use MPAs include both no-take and extractive zones. We based the percent area protected for each country on each country’s exclusive

economic zone (EEZ), generally 200 nautical miles from the coastline.

(756) and their coverage (300,000 km2) in this region
represented 20% of the global number and 15% of the
total global area (Chape et al. 2005; Wood 2007). Even
though this representation may appear substantial, only
1.5% of the coastal and shelf waters of the region are un-
der some type of conservation protection. Moreover, the
total area is heavily influenced by 3 very large MPAs (Gala-
pagos Marine Reserve, SeaFlower Biosphere Reserve, and

Banco de la Plata Whale Sanctuary). Conservation ef-
forts in this region are similar to the global pattern, in
which the total area protected on land far exceeds that
in marine habitats (Chape et al. 2005). The WDPA (2006)
records more than 4 million km2 of land protected in
Latin America and the Caribbean, one order of magni-
tude higher than the area protected in marine habitats
(300,000 km2).
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Figure 1. Distribution of

marine protected areas (MPAs)

in different biogeographic

provinces and ecoregions in

Latin America and the

Caribbean, classified according

to levels of protection from

extractive activities. Definitions

of MPA types are given in

Table 1. We based

biogeographic provinces and

ecoregions on Spalding et al.

(2007). Names and codes of the

corresponding provinces and

ecoregions are listed in Table 3.

The majority of MPAs created in the region allow ex-
tractive activities within their boundaries (Table 1). No-
take MRs were poorly used, representing only 0.1% of
the total coastal and shelf waters. This low representation
was especially evident in the Pacific coast of South Amer-
ica and the South Atlantic. Mixed-use MPAs are becom-
ing a common management tool and encompass large
areas, particularly the most recently established Galapa-
gos Marine Reserve (GMR) and the SeaFlower Biosphere

Table 2. Distribution of marine protected areas (MPAs) by World
Conservation Union (IUCN) management category and level of
protection (no take, limited take, and multiple use) in Latin America
and the Caribbean.∗

IUCN management category

Type of MPA Ia Ib II III IV V VI unset total

No take 4 46 1 12 2 33 98
Limited take 32 5 74 19 238 46 46 111 571
Mixed use 32 5 25 3 10 12 87
Total 36 5 152 25 275 51 56 155 756

∗IUCN management categories: I, strict protection (Ia, Ib); II,

ecosystem conservation and protection; III, conservation of natural

features; IV, conservation through active management; V,

landscape/seascape conservation and recreation; VI, sustainable

use of natural resources. Sites of unknown designated IUCN

category were categorized as unset.

Reserve. If mixed-use MPAs include a significant fraction
of no-take MRs and are well designed and enforced, they
can protect ecological processes, conserve linkages be-
tween habitats, and allow multiple uses by establishing
zoning to achieve a wide range of conservation objectives
(Fernandes et al. 2005).

The current system of MPAs in Latin America and
the Caribbean shows promise, but is currently insuf-
ficient to fully represent the array of marine biogeo-
graphic provinces and ecoregions, a prerequisite for pro-
tection of biodiversity (Roberts et al. 2003). Our results
show that the existing MPAs are concentrated in a few
biogeographic regions and largely absent from others.
The south Pacific and south Atlantic coasts of Latin Amer-
ica are mostly unprotected (Figs. 1 & 3; Table 3). Nev-
ertheless, fishery management areas, which may accom-
plish complementary goals, are becoming more common
in this region and have been widely established in Chile
and Brazil (Fernández & Castilla 2005; World Bank 2006;
IBAMA 2007). Recent data suggest that management ar-
eas in Chile provide better protection to marine habitats
than open-access sites (M. Fernández, personal commu-
nication).

The Caribbean Sea (Tropical Northwestern Atlantic
biogeographic province) had the most number of MPAs,
particularly no-take MRs. Nevertheless, their distribution
in relation to habitat type is uneven. They encompass
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Figure 2. Frequency of different

sizes of (a) all marine protected

areas (MPAs) and (b) no-take

marine reserves established in

Latin America and the

Caribbean. Dashed lines

represent MPA sizes in the

Tropical Northwestern Atlantic

province.

Figure 3. Total (a) number and (b) area

of limited-take, no-take, and mixed-use

marine protected areas (MPAs) in

different biogeographic provinces in

Latin America and the Caribbean.

Definitions of MPA types are given in

Table 1. We based biogeographic

provinces and ecoregions on Spalding

et al. (2007).

primarily coral reefs and associated sea grass and man-
grove habitats, whereas other important habitats are not
represented (Appeldoorn & Lindeman 2003). In addition,
MPAs do not control threats such as global warming and

sewage, which are important drivers in the mortality of
corals in the Caribbean (Mora 2007); thus, management
strategies that complement MPAs are urgently needed, es-
pecially to protect vulnerable habitats like coral reefs.
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Table 3. Gaps in coverage of marine protected areas in different biogeographic ecoregions in Latin America and the Caribbean.∗

Gap Gap

MPA MR Marine province/ecoregion MPA MR Marine province/ecoregion

11 Warm Temperate Northeast Pacific 12 Tropical Northwestern Atlantic
59 Southern California Bight 62 Bermuda
60 Cortezian 63 Bahamian

_ _ 61 Magdalena Transition 64 Eastern Caribbean
43 Tropical East Pacific 65 Greater Antilles

_ 164 Revillagigedos 66 Southern Caribbean
_ _ 165 Clipperton 67 Southwestern Caribbean

_ 166 Mexican Tropical Pacific 68Western Caribbean
_ 167 Chiapas-Nicaragua 69 Southern Gulf of Mexico

168 Nicoya 70 Floridian
169 Cocos Islands 13 North Brazil Shelf
170 Panama Bight _ 71 Guianan

_ 171 Guayaquil _ 72 Amazonia
44 Galapagos 14 Tropical Southwestern Atlantic

172 Northern Galapagos Islands _ _ 73 Sao Pedro and Sao Paulo Islands
173 Eastern Galapagos Islands 74 Fernando de Noronha
173 Eastern Galapagos Islands and Atoll das Rocas
174 Western Galapagos Islands 75 Northeastern Brazil

45 Warm Temperate Southeastern Pacific 76 Eastern Brazil
_ _ 175 Central Peru _ _ 77 Trinidade and Martin Vaz Islands

176 Humboldtian 47 Warm Temperate Southwestern Atlantic
_ 177 Central Chile 180 Southern Brazil

178 Araucanian _ 181 Rio Grande
46 Juan Fernandez and Desventuradas _ 182 Rio de la Plata

_ _ 179 Juan Fernandez and Desventuradas _ 183 Uruguay-Buenos Aires Shelf
48 Magellanic

_ 184 North Patagonian Gulfs
_ 185 Patagonian Shelf
_ 186 Malvinas/Falklands

187 Channels and Fjords of Southern Chile
_ 188 Chiloense

∗Biogeographic provinces and ecoregions are classified based on Spalding et al. (2007). Numbers to the left represent the codes used by

Spalding et al. (2007) to represent the biological provinces and ecoregions. A minus sign represents a lack of MPA or no-take marine reserves

from our records, within each marine ecoregion. Abbreviations: MPA, marine protected area; MR, marine reserve.

The results of our review demonstrate that, of the high-
priority conservation regions identified by Sullivan-Sealey
and Bustamante (1999), only the Central Caribbean,
Cortezian, and Panama Bight ecoregions increased their
MPA coverage (Fig. 1). The other areas identified by
Sullivan-Sealey and Bustamante (1999) remain largely un-
protected. The uneven distribution of MPAs in Latin
America and the Caribbean may be explained by differ-
ences in knowledge of the status of marine systems across
the entire region, different degrees of organization among
countries, special recognition of some areas as hotspots
for conservation attention, and distinct geographic pat-
terns in the use of marine resources that conflict with
conservation objectives.

Caribbean coral reefs are the most widely studied
within the American coral reefs (Cortés 2003), and
their degradation has been well documented and stud-
ied (Harvell et al. 1999; Jackson et al. 2001; Gardner
et al. 2003). Thus, conservation action may be the re-
sult of differential documentation of marine ecosystem
degradation (Hughes et al. 2005). In addition, there are

networks of institutions working in scientific and conser-
vation programs in the Caribbean, which may have led to
more conservation planning. In contrast, monitoring of
marine biodiversity and conservation efforts in the rest
of the region is reduced or more localized (Cortés 2003).
Nevertheless, the declaration of the Marine Conservation
Corridor of the Tropical Eastern Pacific is prompting sig-
nificant regional conservation efforts along the Pacific
coasts of Latin America (UNESCO 2007). This effort likely
facilitated the establishment of the largest no-take MR in
this region (Malpelo, Colombia, 8575 km2).

International recognition of the importance of specific
marine habitats and ecosystems and international fund-
ing can play a key role in promoting local conservation,
but lasting and adequate protection also require ongoing
and strong local and national support (World Bank 2006).
The creation of the mixed-use MPA GMR, a conservation
icon around the world, was strongly supported by inter-
national conservation organizations in collaboration with
the local community (Heylings & Bravo 2007). Since its
establishment in 1999, however, the no-take zones have
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Figure 4. Frequency of distance to the

nearest (a) marine protected area (MPA)

and (b) no-take marine reserve

established in Latin America and the

Caribbean. Dashed lines represent

distance between MPAs in the Tropical

Northwestern Atlantic province.

not been implemented completely and substantial illegal
and unsustainable industrial and artisanal fishing present
serious threats to the GMR.

The areas where gaps in MPA coverage were more
evident (i.e., the southern Pacific and southern Atlantic
coasts of Latin America) also had significant fisheries and
aquaculture initiatives. For instance, the waters off Peru
and Chile support 1 of the top 5 commercial fisheries in
the world. Moreover, until recently, the world’s fastest-
growing fishery (groundfish, mostly Argentine hake [Mer-

luccius hubbsi]) occurred off the coasts of Argentina and
Uruguay (Lemay 1998). These patterns of exploitation
pose significant challenges and constraints for establish-
ing a network of MPAs (Fernández & Castilla 2005).

Researchers concerned with marine conservation high-
light the importance of connectivity among habitats and
populations. Most marine organisms have complex life
histories, including pelagic larvae with high dispersal
potential (Gerber et al. 2005). The travel distances for
larvae, juveniles, and adults have direct implications for
the design of MPAs and MRs because they will greatly
determine reserve effectiveness via connectivity and self-
seeding processes (Lipcius et al. 2005). Although disper-
sal distance is not known for most marine species, recent
global syntheses (Kinlan & Gaines 2003; Palumbi 2003;
Shanks et al. 2003) and regional hydrodynamic models
(Cowen et al. 2006) show that larval dispersal for most
marine and invertebrate species ranges from 10 to 100
km. On the basis of best estimates of larval dispersal,
MPA networks have been developed to facilitate connec-
tivity among reserves, an example of which is the estab-
lishment of a network of MPAs in the central coast of
California (CDFG 2005). Recent establishment of reserve

networks in central California Channel Islands and the
Great Barrier Reef Marine Park in Australia are additional
examples of efforts that recognize the need for networks
of MRs (Araime et al. 2003; Fernandes et al. 2005).

Although we carried out a simple analysis of connectiv-
ity (linear measurements of distance between MPAs), our
results suggest that MPAs in Latin America do not have the
type of connectivity required. With the exception of the
Caribbean, few MPAs or MRs were close enough to one
another to capture the larvae coming from an adjacent
MPA or MR, especially in the Pacific (Fig. 4b). Our results
suggest that establishment of MPAs to date has focused
on designation of single protected areas rather than en-
tire reserve systems. As new MPAs, MRs, and networks
are designed in the region, guidelines about connectivity
will be useful.

Our review revealed a disconnect between IUCN’s clas-
sifications of managed areas and the stated goals of differ-
ent areas. The categories, assigned to MPAs by the con-
servation authority of each country, did not accurately
reflect the level of protection of many MPAs (Table 2). In
the context of MPAs, it is generally considered that only
IUCN category Ia (strict nature reserve) is a no-take MR,
under which management objectives include preserving
biodiversity (Bishop et al. 2004). Nevertheless, we ob-
served that almost all IUCN categories were assigned for
no-take MRs. For limited-take or mixed-use MPAs, strict
IUCN management categories (Ia and Ib) were inconsis-
tent with these designations because extractive activi-
ties are not allowed within the Ia and Ib IUCN manage-
ment categories. No-take zones within mixed-use MPAs
were not recognized with an IUCN category. Our re-
sults support the suggestion by Bishop et al. (2004) that
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clarification by the World Commission on Protected
Areas–Marine (WCPA) is needed to improve the use of
IUCN management categories under the IUCN (1994)
guidelines within each country.

Although the number and extent of protected areas
are indicators of the commitment to biodiversity conser-
vation in Latin America and the Caribbean, they do not
indicate the effectiveness of management of the areas
(Chape et al. 2005). Management capacity, enforcement,
and monitoring of many MPAs are limited by funding,
expertise, and training (Silva & Desilvestre 1986). Effec-
tive compliance with no-take MRs in the Caribbean is
a significant problem that needs to be addressed, with
the highest level of compliance being reported for only
16% of the reserves (Appeldoorn & Lindeman 2003). At a
global scale, MPA management effectiveness is generally
low (Kelleher et al. 1995). Only 1.6% of the world’s coral
reefs are adequately managed, and from this no more than
0.1% are within no-take MRs that are well enforced (Mora
et al. 2006). McClanahan (1999) suggests that the recent
proliferation of MPAs in developing countries may not
necessarily result in conservation of marine resources,
and it is more important to improve management inside
and outside existing MPAs than to continue to designate
more MPAs.

The number and extent of MPAs, including no-take
MRs, have increased in Latin America and the Caribbean,
but the existing protection is insufficient at large bio-
geographic scales or to preserve either the full range of
important habitats or connectivity among populations.
Although our synthesis provides a comprehensive review
of MPA coverage in the region, some information (such
as extent of no-take zones) was not available for all of
the sites included in our analyses; thus, more effort is
needed by each country to provide updated data to the
global databases (WDPA and MPA global). In addition,
fine-scale analyses that represent habitat between and
within biogeographic provinces and that match the scale
of community organization are also needed to provide a
better appreciation of the marine conservation initiatives
in this region of the world.

Our synthesis revealed multiple opportunities to
strengthen marine conservation in Latin America and
the Caribbean by (1) improving implementation, manage-
ment, and enforcement of existing MPAs, (2) adding new
MPAs and MRs strategically to enhance connectivity and
sustainability of existing protection, and (3) establishing
new networks of MPAs and MRs or large mixed-use MPAs
to enhance protection where little exists currently.

Acknowledgments

We thank L. Wood, A. Saenz, J. Torre, A. Rodriguez, D.
Alonso, L. Raffo, G. Bustamante, O. Defeo, M. Fernández,
H. Guzmán, B. Padovani, A. Parma, J. Cortés, and the

Instituto Nazca de Investigaciones Marinas for provid-
ing unpublished data. This manuscript was improved by
comments from E. Seabloom, K. Grorud-Colvert, B. Rut-
tenberg, L. Vinueza, and L. Wisehart. We are grateful to
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