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To the President of the Inter-American Court 
 
 
 
 

Sir, 
 

The Government of the Republic of Colombia (hereinafter “Colombia”), Member 

State of the Organization of American States and State Party to the American 

Convention on Human Rights – Pact of San José (hereinafter “the Pact of San José” or 

“the Pact”) refers to Article 64(1) of this Pact according to which: 

“The member states of the Organization may consult the Court regarding the 
interpretation of this Convention or of other treaties concerning the protection of 
human rights in the American states,” 
 

and, pursuant to Article 2(2) of the Court’s Statute, requests the Court to provide an 

advisory opinion interpreting certain provisions of the Pact. 
 

In accordance with the provisions of paragraphs 1 and 2 of Article 70 of the 

Court’s Rules of Procedure, which stipulate that: 
 

“1. Requests for an advisory opinion under Article 64(1) of the Convention shall state 
with precision the specific questions on which the opinion of the Court is being 
sought. 

2. Requests for an advisory opinion submitted by a Member State or by the 
Commission shall, in addition, identify the provisions to be interpreted, the 
considerations giving rise to the request, and the names and addresses of the Agent or 
the Delegates,” 

 
Colombia presents below the provisions to be interpreted (Chapter 1), the considerations 

giving rise to the request (Chapters 2 and 3), and the specific questions on which the 

opinion of the Court is being sought (Chapter 4).



21  

 
 

SUMMARY 
 

CHAPTER 1.  THE PROVISIONS TO BE INTERPRETED  

CHAPTER 2. THE FACTUAL CONSIDERATIONS GIVING RISE TO THIS REQUEST 
 

SECTION 1: THE RELEVANCE OF THE MARINE ENVIRONMENT FOR THE 
INHABITANTS OF THE WIDER CARIBBEAN COASTS AND ISLANDS 

 
SECTION 2: THE SERIOUS THREATS TO THE MARINE ENVIRONMENT OF 
THE WIDER CARIBBEAN REGION 

 
A. The extreme fragility of the Caribbean Sea ecosystem 

 
B. Potential negative impacts of the Wider Caribbean region as a result of the 
construction and operation of major new permanent infrastructure projects 

 
CHAPTER 3. THE LEGAL CONSIDERATIONS GIVING RISE TO THIS REQUEST 

 
SECTION 1: QUALITY OF THE ENVIRONMENT AND HUMAN RIGHTS 

SECTION 2: ENVIRONMENTAL LAW AND HUMAN RIGHTS 

CHAPTER 4. THE SPECIFIC QUESTIONS ON WHICH THE OPINION OF THE COURT 
IS BEING SOUGHT 

 
SECTION 1: INTERPRETATION OF ARTICLE 1(1) OF THE AMERICAN 
CONVENTION ON HUMAN RIGHTS (OBLIGATION TO RESPECT RIGHTS) 

 
A. The text of Article 1(1) 

 
B.  Scope of State obligations under the Pact 

 
SECTION 2:  INTERPRETATION OF ARTICLE 4(1) (RIGHT TO LIFE) AND 5(1) 
(RIGHT TO HUMANE TREATMENT/PERSONAL INTEGRITY) OF THE 
AMERICAN CONVENTION ON HUMAN RIGHTS 

 
A. the text of Articles 4(1) and 5(1) 

 
B. The right to life and the relevance of the environment for the inhabitants of 
the Caribbean coasts and islands 
 
C. The right to personal integrity and the relevance of the environment for the 
inhabitants of the Caribbean coasts and islands 

 



21  

SECTION 3: INTERPRETATION OF ARTICLE 4(1) AND 5(1) OF THE 
AMERICAN CONVENTION ON HUMAN RIGHTS IN RELATION TO ARTICLE 
1(1), IN LIGHT OF INTERNATIONAL ENVIRONMENTAL LAW 

 
A. The articles to be interpreted in this request for an advisory opinion 

 
B.  Application of the principles and norms of international environmental law to 
the content of the State obligations under Articles 1(1), 4(1) and 5(1) of the 
American Convention on Human Rights  

 
a) The obligation to make an environmental impact assessment   

 
b) The obligation to cooperate with any States that may be affected  

 
c) The importance of environmental impact assessments and the obligation 
of cooperation in the case of potential harm to the marine environment of 
the Wider Caribbean region  

 
 
 

LIST OF ANNEXES 
 
 
 
Annex I Huggins A.E., S. Keel et al., Biodiversity Conservation Assessment of the 

Insular Caribbean Using the Caribbean Decision Support System, Technical 
Report, The Nature Conservancy, 2007 

 
Annex II J.B.R. Agard and A. Cropper, “Caribbean Sea Ecosystem Assessment 

(CARSEA), A contribution to the Millennium Ecosystem Assessment,” 
prepared by the Caribbean Sea Ecosystem Assessment Team, Caribbean 
Marine Studies, Special Edition, 2007, p. XVI 

 
Annex III  Burke and J. Maidens, Arrecifes en Peligro en el Caribe, World Resources 

Institute, 2005. 
 
Annex IV Dr. Karen Sumser-Lupson & Marcus Kinch, Evaluation des risques de 

pollution maritime accidentelle dans la Manche, Typologie des pollutions 
maritimes, University of Plymouth 

  



21  

CHAPTER 1.  THE PROVISIONS TO BE INTERPRETED 
 
 
1. This request refers specifically to the interpretation of articles: 

- 1(1) (Obligation to Respect Rights), 

- 4(1) (Right to Life), 

- 5(1) (Right to Humane Treatment/Personal Integrity), and 

- 4(1) and 5(1) of the Pact of San Jose, in relation to Article 1(1), in light of international 
environmental law. 

 
2. The essential issue raised before the Court – and which will later be disaggregated into 
specific questions – is as follows: how should the Pact of San José be interpreted when there is a 
risk that the construction and operation of major new infrastructure projects will have a severe 
impact on the marine environment of the Wider Caribbean Region and, consequently, the human 
habitat that is essential for the full exercise and enjoyment of the rights of the inhabitants of the 
coasts and/or islands of a State Party to the Pact, in light of the environmental laws established in 
treaties and in customary international law applicable between the respective States? 
 
3. Furthermore, how should the Pact of San José be interpreted in relation to other treaties 
concerning environmental matters that seek to protect specific areas, such as the Convention for 
the Protection and Development of the Marine Environment of the Wider Caribbean Region, in 
relation to the construction of major infrastructure projects in States Parties to these treaties and 
the respective international obligations as regards prevention, protection, and mitigation of 
damage and cooperation between the States that may be affected? 
 
4. The specific questions posed to the Court will be developed in Chapter 4 of this 
document. However, they are summarized below: 
 

I. Pursuant to Article 1(1 of the Pact of San José, should it be considered that a person, 
even if he is not in the territory of a State Party, is subject to the jurisdiction of that State 
in the specific case in which the following four conditions are met cumulatively? 
 

(i) That the person resides or is in an area delimited and protected by a treaty-based 
environmental protection system to which that State is a party; 

 
(ii) That the said treaty-based system establishes an area of functional jurisdiction, 
such as, for example, the one established in the Convention for the Protection and 
Development of the Marine Environment of the Wider Caribbean Region; 

 
(iii) That in the said area of functional jurisdiction, the States parties have the 
obligation to prevent, reduce and control pollution by means of a series of general 
and/or specific obligations, and 
 
(iv) That, as a result of damage to the environment or of the risk of environmental 
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damage in the area protected by the convention in question that can be attributed to 
a State party – to that convention and to the Pact of San José – the human rights of 
the person in question have been violated or are threatened. 

 
II. Are the measures and the actions taken by one of the States parties the effects of 
which, by act and/or omission, may cause serious damage to the marine environment – 
which constitutes the way of life and an essential resource for the subsistence of the 
inhabitants of the coast and/or the islands of another State party – compatible with the 
obligations set out in Articles 4(1) and 5(1), read in relation to Article 1(1), of the Pact of 
San José? Or of any other permanent provision? 

 
III. Should we interpret – and to what extent – the norms that establish the obligation to 
respect and ensure the rights and freedoms set out in Articles 4(1) and 5(1) of the Pact in 
the sense that they infer the obligation of the States Parties to the Pact to respect the 
norms of international environmental law that seek to prevent any environmental damage 
which could restrict or preclude the effective enjoyment of the rights to life and to 
personal integrity, and that one of the ways of complying with that obligation is by 
making environmental impact assessments in an area protected by international law, and 
by cooperation with the States that could be affected? If applicable, what general 
parameters should be taken into account when making environmental impact assessments 
in the Wider Caribbean Region, and what should be the minimum content of these 
assessments? 

 
5.  The Court’s opinion will have great relevance for effective compliance with international 
human rights obligations by the agents and organs of the States of the Wider Caribbean Region, 
as well as for reinforcing global awareness, by clarifying the scope of the obligations under the 
Pact in relation to environmental protection and, in particular, the importance that should be 
accorded to environmental and social impact assessments, to projects that prevent and mitigate 
environmental damage, and to cooperation between the States that may be affected by harm to 
the environment in the context of the construction and operation of mega projects that, once 
commenced, may have an irreversible negative impact on the marine environment. 
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CHAPTER 2. THE FACTUAL CONSIDERATIONS GIVING RISE TO THIS 
REQUEST 

 
6.  The Court’s case law considers that an advisory opinion must have a practical effect in 
inter-American law. Thus, it has indicated that: 
 

“[T]he advisory jurisdiction of the Court is “an alternative judicial method” (Restrictions 
to the Death Penalty (Arts. 4(2) and 4(4) American Convention on Human Rights), 
Advisory Opinion OC-3/83 of September 8, 1983. Series A No. 3, para. 43) for the 
protection of internationally recognized human rights, which shows that this jurisdiction 
should not, in principle, be used for purely academic speculation, without a foreseeable 
application to concrete situations justifying the need for an advisory opinion.”1 

 
Bearing this in mind, we will refer to actual situations that demonstrate the specific usefulness 
and importance of obtaining a response to this request.2 
 
7. The situation that has led Colombia to present this request for an advisory opinion relates 
to the severe degradation of the human and marine environment of the Wider Caribbean Region 
that may result from the acts and/or omissions of States with coasts on the Caribbean Sea in the 
context of the construction of major new infrastructure projects.   
 
8. In particular, this request for an advisory opinion responds to the development of major 
new infrastructure projects in the Wider Caribbean Region that, owing to their dimensions and 
permanence in time, could cause significant ham to the marine environment and, consequently, 
to the inhabitants of the coastal areas and islands located in this region, who depend on this 
environment for their subsistence and development. As an example, we will include some 
considerations on the possible risks of pollution entailed by the execution of these projects and 
the implications for the marine environment of the Wider Caribbean Region and, hence, for the 
quality of life, personal integrity and development of the inhabitants of the region with the sole 
purpose that the Court may issue its opinion with regard to the scope and application of certain 
provisions of the Pact of San José and of any other treaties that the Court finds it pertinent to 
analyze. 
 
9. It is evident that this problem is of interest not only to the States of the Wider Caribbean 
Region whose coastal and insular population may be directly affected by the environmental 
damage suffered by this region, but also to the international community. This is because we are 
living at a time when major infrastructure projects are frequently being built and brought into 
operation in maritime zones with effects that may exceed State boundaries, and that may end up 
having negative repercussions on the quality of life and personal integrity of those who depend 
on the marine environment for their subsistence and development. 
                                                           
1 ICourtHR, Judicial Guarantees in States of Emergency (Arts. 27.2, 25 and 8 American Convention on 
Human Rights), Advisory Opinion OC-9/87 of October 6, 1987. Series A No. 9. Para. 16. 
2  ICourtHR, Judicial Guarantees in States of Emergency (Arts. 27.2, 25 and 8 American Convention on 
Human Rights), Advisory Opinion OC-9/87 of October 6, 1987. Series A No. 9. Para. 17. 
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10. The protection of the human rights of the inhabitants of the islands of the Wider 
Caribbean Region and, consequently, the prevention and mitigation of environmental damage in 
this area, is an issue of special interest for Colombia, insofar as part of its population inhabits the 
islands that form part of the Archipelago of San Andres, Providencia and Santa Catalina and, 
therefore, depends on the marine environment for its economic, social and cultural survival and 
development. 
 

11. Owing to the ecological and oceanographic interconnectivity of the Wider Caribbean 
Region – a situation that is very well documented3 - it is vitally important that marine 
environmental problems are dealt with taking into consideration their effects on relevant areas 
and on the ecosystem as a whole, with the cooperation of other States that could be affected. 
 

12. The Wider Caribbean Region4 and, specifically, the Caribbean Sea, is considered the 
heart of Atlantic biodiversity5 and the source of resources that sustain the way of life of the 
coastal populations and contribute to the region’s economic growth. 
 

13. The marine environment of this region determines the living conditions and way of life 
of the inhabitants of its coasts and, in particular, its islands, who depend essentially on fishing 
and on tourist activities in the area – and these activities, in turn, depend on the living resources 
provided by the Caribbean Sea. In other words, the marine environment constitutes the natural 
habitant of these persons, a necessary condition for their development and their life projects, 
their ancestral resources, and the legacy for future generations. All of which would be severely 
threatened by damage to the marine environment (Section I). 
 

14. The Wider Caribbean Region and, specifically, the Caribbean Sea, consists of three main 
ecosystems – the coral reefs, the mangroves, and the seagrass beds – which are home to an 
exceptional flora and fauna, essential for the sources of the livelihood of the coastal 
communities, such as fishing and tourism. Owing to its inherent characteristics, the Wider 
Caribbean Region is particularly sensitive to the environmental harm that could result from acts 
and/or omissions of States with coasts around the area limited to the north by Florida and the 
Bahamas, to the west and to the south by Central America, and to the east by the Antilles. 
 

                                                           
3  UNEP, “Specially Protected Areas and Wildlife of the Wider Caribbean Region: a regional biodiversity 
protocol, July 2000. 
4  As explained below and according to Article 2(1) of the Convention for the Protection and Development 
of the Marine Environment of the Wider Caribbean Region, adopted in Cartagena de Indias on March 24, 1983, the 
Wider Caribbean Region consists of: 

“The ‘Convention area’ means the marine environment of the Gulf of Mexico, the Caribbean Sea 
and the areas of the Atlantic Ocean adjacent thereto, south of 30 deg north latitude and within 200 
nautical miles of the Atlantic coasts of the States referred to in article 25 of the Convention.” 

5  Annex I: Huggins A.E., S. Keel et al., Biodiversity Conservation Assessment of the Insular Caribbean 
Using the Caribbean Decision Support System, Technical Report, The Nature   Conservancy, 2007. Available at: 
www.conserveonline.org/workspaces/Caribbean,conservation. 

http://www.conserveonline.org/workspaces/Caribbean,conservation
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15. Today, the delicate balance of these places is threatened by numerous human activities 
that day-by-day contribute to their progressive degradation. In this context, specific threats of 
serious damage to the marine environment of the Caribbean Sea are also a serious threat to the 
way of life and personal integrity of all the inhabitants of the coasts and, especially, the islands in 
this Region (Section 2). 
 

SECTION 1: THE RELEVANCE OF THE MARINE ENVIRONMENT FOR THE 
INHABITANTS OF THE COASTS AND ISLANDS OF THE WIDER CARIBBEAN 

REGION 
 
16.  The inhabitants of the coasts and, particularly, of the islands of the Wider Caribbean 
Region, such as the Colombian islands, depend fundamentally on their marine environment to 
live and develop as individuals and as a community. Indeed, the conditions of this environment 
define their possibilities of survival, their living conditions and way of life, and their ability to 
achieve sustainable development. The immediate surroundings of the inhabitants of the coasts 
and islands of the Wider Caribbean Region, their habitat, is also their ancestral resource, the 
legacy for the future generations, and the essential source of their economic, social and cultural 
development, which is based on fishing and tourism. In the specific case of the Colombian 
islands, the critical importance of the environment for their inhabitants has been recognized in 
the different policies and laws that have been adopted in order to provide them with adequate 
protection.6 
 
17.  The intrinsic link that exists between the inhabitants of the Wider Caribbean Region and 
the marine environment has been fully explained by experts in this field, who have emphasized 
not only the economic value of this environment, but also its cultural, spiritual and recreational 
value for the communities that depend on it: 
                                                           
6  Colombia has adopted diverse policies and laws in order to improve protection of the maritime 
environment of the Caribbean coast. They include: Declaration of the Seaflower Biosphere Reserve, declared part 
of  the World  Network of Biosphere Reserves by the Man and the Biosphere Programme of the United Nations 
Educational Scientific, and Cultural Organization (UNESCO), November 10,  2000; Constitution of Colombia 
of July 20, 1991, Official Gazette No.116, Article 101; Law No. 19 of September 21, 1983, National Congress 
of Colombia, Official Gazette No. 36,354; Law No. 47 of February 19, 1993, National Congress of Colombia, 
Official Gazette No. 40,763.; Law No. 99 of December 22, 1993, National Congress of Colombia, Official Gazette 
No. 41,146; Law No. 136 of June 2, 1994, National Congress of Colombia, Official Gazette No. 41,377; Law No. 
165 of November 9, 1994, National Congress of Colombia, Official Gazette No. 41,589; Law No. 915 of October 
27, 2004, National Congress of Colombia, Official Gazette No. 45,714; Decree 1681 of August 4, 1978, President 
of the Republic; Decree 1875 of August 2, 1979, Ministry of Agriculture; Decision No. 1602 of December 21, 
1995, Ministry of the Environment; Decision No. 1021 of December 22, 1995, Ministry of the Environment; 
Ministerial Decision No. 20 of January 9, 1996; Decision No. 1426 of December 20, 1996; Decision No. 151 of 
March 9, 1998, Corporation for the Sustainable Development of the Department-Archipelago of San Andres, 
Providencia and Santa Catalina (Coralina); Decision No. 1132 of January 3,  2005, Corporation for the Sustainable 
Development of the Department-Archipelago of San Andres, Providencia and Santa Catalina (Coralina); Decision 
No. 107 of January 27, 2005, Ministry of the Environment, Housing and Territorial Development, Official 
Gazette No. 45,809; Decision No. 409 of May 22, 2006, Corporation for the Sustainable Development of the 
Department-Archipelago of San Andres, Providencia and Santa Catalina (Coralina); Decision No. 004 of August 8, 
2005, Departmental Fisheries and Aquaculture Board (Jundepesca). 
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“The peoples of the Caribbean are defined by the Sea whose shores they inhabit. In the 
rich diversity of cultures and nations making up the region, the one uniting factor is the 
marine ecosystem on which each ultimately depends. 
 
If that ecosystem is under threat, so are the livelihoods of millions of people. The 
economic activity of the Caribbean is based to a very great extent on the bounty of the 
Sea and the natural beauty which attracts visitors from around the world which, in turn, 
require the healthy functioning of complex physical and biological processes. The coral 
reefs and the seagrass beds, the white-sand beaches and the fish shoals of the open 
ocean: these are natural capital assets whose loss or degradation has huge implications 
for the development of the region. 
 
Apart from the economic importance of the ecosystem, it shapes the lives of all the 
inhabitants of the Caribbean in ways which defy statistical analysis. The Sea and its 
coasts form the stage on which the cultural, spiritual, and recreational life of the region 
is played out.”7 

 
18. The same report also indicates: 

 
“The well-being of the 116 million people living within 100 km of the sea (Burke and 
Maidens 2004) is highly dependent on the services it provides as an ecosystem. Critical 
among these is the unique character of its coastlines and open waters, making it a 
desirable place to live and to visit: in the terminology of the Millennium Ecosystem 
Assessment (MA, www.maweb.org), this desirability translates into a range of cultural 
services based on the recreational and aesthetic value of the land and seascape. The 
economies of the Caribbean islands are especially dependent on these functions of the 
marine environment that support tourism. Another key ecosystem service linked to well-
being in the region is the availability of fish and marine invertebrates, a provisioning 
service within the MA definitions. […]”8 
 
“Coral reefs in the Caribbean Sea are prolific providers of ecosystem services, including 
food, protection from storms, recreational value and therefore tourism income, and 
medicinal products. [...]”9 
 
“In the terminology of the MA the living marine resources of the Caribbean Sea 
constitute the most important ‘provisioning’ service of the ecosystem. Fisheries have 
always been a source of livelihoods and sustenance for the people of the region, 
contributing towards food security, poverty alleviation, employment, foreign-exchange 
earnings, and the development of rural and coastal communities, recreation, and tourism 
[...].”10 
 
“Fisheries play a very important role in providing nutrition and food security within the 
Caribbean region. Fish is a vital source of animal protein and minerals in the diet of 

                                                           
7  Annex II, J.B.R. Agard and A. Cropper, “Caribbean Sea Ecosystem Assessment (CARSEA), A 
contribution to the Millennium Ecosystem Assessment”, prepared by the Caribbean Sea Ecosystem Assessment 
Team, Caribbean Marine Studies, Special Edition, 2007, p. XIV 
8  Ibid. p. 1. 
9  Ibid. p. 13. 
10  Ibid. p. 21. 
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Caribbean people, particularly the poor and vulnerable members of society.”11 
 
19. For its part, on different occasions, the General Assembly of the United Nations has 
acknowledged the dependence of the inhabitants of the coasts and islands of the Caribbean on 
their marine ecosystem and, consequently, the fundamental importance of the protection of this 
environment for all the States of the region. For example, in the preamble to Resolution 
A/Res/61/197: “Towards the sustainable development of the Caribbean Sea for present and future 
generations,” adopted on December 20, 2006, the General Assembly indicated that: 

 
“Recognizing that the Caribbean Sea has a unique biodiversity and highly fragile 
ecosystem,  
 
Bearing in mind the heavy reliance of most of the Caribbean economies on their coastal 
areas, as well as on the marine environment in general, to achieve their sustainable 
development needs and goals,  
 
Acknowledging that the intensive use of the Caribbean Sea for maritime transport, as 
well as the considerable number and interlocking character of the maritime areas under 
national jurisdiction where Caribbean countries exercise their rights and duties under 
international law, present a challenge for the effective management of the resources, 
 
Noting the problem of marine pollution caused, inter alia, by land-based sources and the 
continuing threat of pollution from ship-generated waste and sewage, as well as from the 
accidental release of hazardous and noxious substances in the Caribbean Sea area,  
 
Cognizant of the importance of the Caribbean Sea to present and future generations and 
to the heritage and the continuing economic well-being and sustenance of people living in 
the area, and the urgent need for the countries of the region to take appropriate steps for 
its preservation and protection, with the support of the international community.” 
 

20.  The dependence of the inhabitants of the Caribbean on the marine environment, as well 
as its fragility, have also been verified and recognized by all the States of the Region that are 
party to the Convention for the Protection and Development of the Marine Environment of the 
Wider Caribbean Region (Cartagena de Indias, March 24, 1983), the preamble of which states: 
 

“The Contracting Parties, 

Fully aware of the economic and social value of the marine environment, including 
coastal areas, of the wider Caribbean region,  

Conscious of their responsibility to protect the marine environment of the wider 
Caribbean region for the benefit and enjoyment of present and future generations,  

Recognizing the special hydrographic and ecological characteristics of the region and its 
vulnerability to pollution,  

Recognizing further the threat to the marine environment, its ecological equilibrium, 
resources and legitimate uses posed by pollution and by the absence of sufficient 
integration of an environmental dimension into the development process,  

                                                           
11  Ibid. p. 22. 
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Considering the protection of the ecosystems of the marine environment of the wider 
Caribbean region to be one of their principal objectives.” 

 
21. The living resources of the Caribbean are the main source of the services that this 
environment provides for the inhabitants of its coasts and, particularly, of its islands.  
 
22. As already indicated, one of those services is fishing, which contributes to the well-being 
of the inhabitants of the region in different ways. First, fishing plays a very important role for the 
food security of the Caribbean Region, because fish is a vital source of animal protein and 
minerals in the diet of the inhabitants of this region, particularly, the poorest and most vulnerable 
sectors. Second, fishing makes a significant contribution to the trade balance of the Caribbean 
Region, as regards imports and exports. Lastly, and most importantly, fishing contributes to the 
well-being and quality of life of the inhabitants of the Wider Caribbean Region by generating 
hundreds of thousands of jobs – both directly (the fishermen), and by means of all the fishing-
related activities (boatbuilding, netmaking, fish processing, etc.), on which the inhabitants depend 
for their subsistence.12 
 
23.  The importance of fishing for the well-being and quality of life of the inhabitants of the 
coasts and islands of the Wider Caribbean Region has been recognized by the Special Rapporteur 
on the right to food as follows:  
 

“3.  Fisheries contribute to food security through two pathways: directly, by providing 
fish for people, especially low-income consumers, to eat, thereby improving both food 
availability and the adequacy of diets; and indirectly, by generating income from the 
fisheries sector. […] 
 
4. […] Fish consumption, and dependency on fish, can be much higher in island and 
coastal countries, and in countries with large freshwater lakes and rivers. […]   
 
6. The fisheries sector can contribute to the realization of the right to food by providing 
employment and income and sustaining local economies. Globally, 54.8 million people are 
engaged in capture fisheries and aquaculture and approximately three times as many are 
involved in upstream and downstream activities (e.g. fish processing, selling, netmaking 
and boatbuilding).”13 

 
24. Furthermore, the Caribbean is universally considered to be a tourist destination, popular 
owing precisely to the appeal of its marine resources. It has even been considered that, 
worldwide, the insular Caribbean is the region most dependent on tourism.14  Consequently, the 
tourism sector has become a fundamental source of the well-being, economic growth and 
development of the coastal communities of the Caribbean, through the generation of employment 

                                                           
12  Ibid. pp. 22-23. 
13  General Assembly, United Nations, “Provisional report of the Special Rapporteur on the right to food,” 
A/67/268, 8 August 2012, pp. 4-5. 
14  Annex II, p. 28. 
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and foreign exchange earnings, and the development of other industries, such as agriculture and 
construction.15   
 
25. Finally, the marine environment has a direct effect on the quality of life of the inhabitants 
of the Caribbean islands, as well as on their ability to live in the place where they were born and 
have founded a family. 
 
26.  To the extent that the inhabitants of the coasts and islands of the Wider Caribbean Region 
depend fundamentally on the resources provided by the marine environment, any serious harm to 
this environment will undoubtedly affect the survival possibilities of these communities and their 
economic, social and cultural development. 
 
27. As explained in the following section, the construction and operation of major new 
infrastructure projects in the Wider Caribbean Region may have serious consequences for the 
marine environment, negatively and irreversibly affecting life with dignity and the quality of life 
of the inhabitants of the islands located in this region, as well as their potential economic, social 
and cultural development, and their physical, mental and moral integrity.  
 
 

SECTION 2: THE SERIOUS THREATS TO THE MARINE ENVIRONMENT IN THE 
WIDER CARIBBEAN REGION 

 
28.  Owing to the intense fragility of the ecosystem of the Wider Caribbean Region, most 
environmental damage could be severe and irreparable (A). At the present time, several 
activities implemented by the coastal States of this region could generate this type of damage. 
These activities may take different forms including, in particular: petroleum exploration and 
exploitation, maritime transportation of hydrocarbons, port construction and maintenance, and 
the construction, maintenance and expansion of shipping canals, among others (B). 
 

A.  The immense fragility of the Caribbean Sea ecosystem 
 
29.  The ecosystem of the Caribbean Sea depends on the quality of its waters, its corals, its 
mangroves, and its seagrass beds. Considered as a whole, these three coastal formations, 
together with the beaches, are the source of the services that the Caribbean marine environment 
provides to the inhabitants of its coasts and, particularly, of its islands: mainly, tourism and 
fishing.16 
 
30. The vital importance of the coral reefs and their considerable value, both for the 

                                                           
15  Ibid. 
16  Ibid, p. xv. 
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conservation of the ecosystem and for tourism and fishing, has already been noted by the 
scientific community and experts in this field: 
 

“Coral reefs in the Caribbean Sea are prolific providers of ecosystem services, including 
food, protection from storms, recreational value and therefore tourism income, and 
medicinal products. It is estimated that the potential yields for fisheries from coral reefs 
amount to 10 t / square kilometer / year, which could provide up to 6% of global fisheries 
if properly managed (Burke and Maidens 2004). Commercially valuable species fished 
on coral reefs include snappers (Lutjanidae), groupers (Serranidae), and jacks 
(Carangidae), while less valuable species include parrot fish (Sparidae) and surgeon fish 
(Acanthuridae). Important shellfisheries include those for conch (a large marine 
gastropod mollusc) and lobster. 
 
Harvesting of other reef resources includes live ornamental fish for the aquarium trade; 
collection of coral skeletons and shells of other creatures for jewellry and other 
ornaments; mining of reef rock, coral heads, and coral sand for construction, and 
bioprospecting for potential pharmaceuticals. Only a small fraction of the huge reef 
biodiversity has so far been tested for the presence of products useful for medicine and 
industry, but already many have been found and exploited commercially. 
 
Coral reefs are among the most beautiful and visually impressive habitats on earth, full of 
life and colour. The Caribbean tourism industry owes much to the opportunities they 
provide for diving and snorkelling. Reefs also contribute to the attraction of beach 
holidays through the calm water and blue-green colouring provided by their lagoons, the 
protection they offer against beach erosion, and the role of coral skeletons in forming the 
white sand of Caribbean beaches. Shoreline protection is a very important service 
provided by coral reefs, and an assessment of their value should include the replacement 
cost of beaches and of buildings and developments close to shore a service likely to 
become increasingly important according to models which predict both rising sea level 
and more destructive storm activity as a result of global warming.”17 

 
31.  Mangroves have also proved to be determinants for maintaining the balance of the 
marine environment, as well as to attract tourism: 

 
“Mangroves help to provide nutrients for a range of marine life, shield coastal 
communities from the full force of wind and waves, purify wastes from land-based 
sources that enter the coastal zone, and attract eco-tourists to their vibrant wildlife.”18 

 
32.  As for seagrass beds, it has been proved that they are vital for the conservation of 
marine life: 

 
“The beds formed by seagrass perform a number of important roles in the Caribbean Sea 
ecosystem, including the stabilization of sediments, reducing the energy of waves as they 
approach the shore, and the provision of a nursery habitat for organisms that as adults live 
in other systems. 
 
Seagrass communities serve as habitats for a wide range of organisms. They provide food 
for species such as parrot fish, surgeonfish, queen conch, sea urchins, and green turtles. 

                                                           
17  Ibid. p. 13-14. 
18  Ibid. p. 15. 



21  

The seagrass leaves carry epiphytic algae and animals, which are grazed by invertebrates 
and fish. The seagrass blades enhance sedimentation and reduce erosion by slowing down 
waves and currents, while the roots and rhizomes bind and stabilize the sediment surface. 
 
Seagrass beds are very important in the marine food chain as a result of the high rate at 
which they convert carbon dioxide dissolved in the water into organic matter, through the 
process of photosynthesis (high net productivity). This rate, approximately 1 kg of carbon 
for each square meter in the course of a year (1kgCm-2year-1) is significant because about 
half of this material is exported as detritus, which contributes food to offshore ecosystems. 
 
Seagrass habitats act as a nursery for the young of many commercial species of fish, 
crustaceans, and molluscs, while reef-based carnivores venture off into nearby seagrass beds 
in search of food. The wide variety of epiphytes which live in the seagrasses become the 
food of many bottom-dwelling fish species which feed off detritus. 
 
Organisms in seagrass beds with calcium-based external skeletons (for example, molluscs, 
echinoderms, crustaceans, calcareous algae, and some protozoa) also help to form beach 
sand.”19 
 

33.  According to the report on the Caribbean Sea prepared in the context of the Millennium 
Ecosystem Assessment sponsored by the United Nations, each of these three habitats forms one 
large interdependent marine ecosystem with shared biodiversity. Consequently, degradation of 
one type of habitat can have far-reaching impacts on the services that another habitat provides to 
the inhabitants of the coasts and islands of the Caribbean. For example, damage to sea grass beds 
could affect income from fisheries and also speed up erosion of nearby beaches, which might 
reduce the appeal of a particular tourist resort and, therefore, damage local livelihoods.20 
 
34. As is well known, each of these formations that compose the ecosystem of the Caribbean 
Sea already shows signs of significant damage as a result of human activity. As has been 
demonstrated, in most cases this damage is irreparable. For example, it has been shown that 
recovery of coral has been both rare and, when present, slow.21 Today, a large percentage of the 
habitats – corals, mangroves and sea grass beds – that support fishing and tourism in the 
Caribbean have been lost, while another significant proportion is severely threatened. 
 
35. To illustrate this point, a map appears below showing the location of the reefs where there 
is limited threat (in blue), those where there is a medium threat (in yellow), and those where there 
is a high or very high threat (in orange).22  
 
 

                                                           
19  Ibid. p. 13. 
20  Ibid. p. 17. 
21  Ibid. p. 15. 
22  Annex III, L. Burke and J. Maidens, Arrecifes En Peligro en el Caribe, World Resources Institute, 2005, 
p. 38. 
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Illustration No. 1: Map of the Caribbean’s threatened coral reefs 
 
 
 
36. Aware of the economic and social importance of the marine environment, as well as its 
vulnerability to pollution, the States of the region, jointly, and certain international organizations, 
have taken various measures designed to protect it for the benefit and enjoyment of present and 
future generations. A significant example of these efforts was the adoption of the Convention for 
the Protection and Development of the Marine Environment of the Wider Caribbean Region in 
1983, aimed at implementing measures to prevent, reduce and control pollution in the Caribbean 
Sea, not only within each State party, but also through international cooperation. 
 
37. An example of the above, is the obligation to “take all appropriate measures to protect and 
preserve rare and fragile ecosystems, as well as the habitat of depleted, threatened or endangered 
species,” and “to establish protected areas.”23 In application of this provision, and at the request 
of Colombia, in 2000, UNESCO included the area where the Archipelago of San Andres and 

                                                           
23  See Article 10 of the Convention for the Protection and Development of the Marine Environment of the 
Wider Caribbean Region, Cartagena de Indias, March 24, 1983: “The Contracting Parties shall, individually or 
jointly, take all appropriate measures to protect and preserve rare or fragile ecosystems, as well as the habitat of 
depleted, threatened or endangered species, in the Convention area. To this end, the Contracting Parties shall 
endeavour to establish protected areas. […].” 
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Providencia is located in the “Man and the Biosphere” (MaB) program, as the Seaflower 
Biosphere Reserve, owing to its special characteristics as an ecosystem. Subsequently, in 2005, 
the Colombian Government created a Protected Marine Area within the Biosphere Reserve under 
domestic law (Decision 107 of 2005 of the Ministry of the Environment, Housing and Territorial 
Development). Moreover, since 2012, this Protected Marine Area of the Seaflower Biosphere 
Reserve has been included under the Protocol concerning Specially Protected Areas and Wildlife 
(SPAW), which is extremely important to ensure its protection.24 This is also in keeping with the 
Convention for the Protection and Development of the Marine Environment of the Wider 
Caribbean Region. 
 
B. Potential negative impacts in the Wider Caribbean region as a result of the construction 

and operation of major new permanent infrastructure projects 
  

38. The construction, maintenance and operation of major infrastructure projects could have a 
severe impact on the environment and, therefore, on the populations that inhabit areas that could 
be affected either directly or indirectly as a result of such projects. This has been recognized by 
the Inter-American Commission on Human Rights as follows: 
 

“Mega infrastructure or development projects, such as highways, canals, dams, ports and 
similar, as well as concessions for the exploration for, or exploitation of, natural 
resources in ancestral territories may have particularly serious consequences for the 
indigenous peoples, because such projects jeopardize their territories and the respective 
ecosystems, and thus represent a mortal danger for their survival as peoples, especially 
when the ecological fragility of their territories coincides with their low population 
density.”25 

 
39.  In addition, it should be considered that the potential negative impacts on the Caribbean 
marine environment of the new infrastructure projects could, obviously, have serious 
consequences for other coastal States of the Wider Caribbean Region as well as for the people 
who live on its coasts and islands. This is because the pollutants (i.e. the water, sediments, 
impurities, waste materials), are easily able to cross the borders between States.  
 
40. As regards Colombia, the projects developed in the Caribbean and, therefore, the acts 
and/or omissions of the States in whose jurisdiction they are implemented, could affect not only 
the populations that inhabit the continental coast, but also the islands of Albuquerque, San 
Andres, Providencia, Santa Catalina, Serrana, Quitasueño and Roncador. The Seaflower 
Biosphere Reserve could also be affected. 
  

                                                           
24  See Articles 3 and 4 of the Protocol concerning Specially Protected Areas and Wildlife in the Wider 
Caribbean Region, Kingston, January 10, 1991. 
25  Inter-American Commission on Human Rights (IACHR), Third report on the situation of human rights in 
Colombia. Doc. OEA/Ser.L/V/11.102, Doc. 9 rev. 1, February 26, 1999, Chapter X, paras. 33-35. 
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Illustration No.   2. Map of Colombia’s islands in the Caribbean Sea 
 

 
41. As shown by past experience, the development of major new infrastructure projects in the 
Wider Caribbean Region could have serious environmental impacts on the marine ecosystem as a 
result of activities related to their construction and maintenance, and owing to the maritime traffic 
that such projects may cause or increase. 
 
42. For example, in the case of Malaysia v. Singapore, the International Tribunal for the Law 
of the Sea concluded that, as alleged by Malaysia,  the land reclamation activities carried out by 
Singapore in the Straits of Johor could cause serious transboundary harm to the marine 
environment, including deterioration of water quality in sensitive areas and increase of 
sedimentation. Consequently, the Tribunal considered that, based on prudence and precaution, 
Malaysia and Singapore should establish a group of independent experts to prepare a report on the 
effects of those activities.26 
 
43. Regarding the damage that could occur in this case, it is certain that the construction of 
any major new infrastructure project in the Wider Caribbean Region could significantly increase 
the amount of sediments in the marine environment, including the waters and coasts of other 
States present in the region, such as the Colombian coasts and islands. 
                                                           
26  International Tribunal for the Law of the Sea, Case concerning land reclamation by Singapore in and 
around the Straits of Johor (Malaysia v. Singapore), Provisional Measures, Order of 8 October 2003. 
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44.  The increased sedimentation in the Wider Caribbean Region and, specifically, in the 
Caribbean Sea, could cause a series of irreparable harms to the marine ecosystem, including: (i) 
suffocation of corals, mangrove stands and seagrass beds; (ii) reduced growth of natural 
vegetation; (iii) damage to fish and their habitat; (iv) greater risk of flooding on the coasts of 
surrounding States, and (v) increased deposition of other toxic substances.27 
 
45.  Furthermore, the maritime traffic caused or increased by the execution of major new 
infrastructure projects in the Caribbean would also increase the risk of polluting the marine 
environment on which the habitat of the inhabitants of the Colombian islands and the habitat of 
the people of other coastal States depend. There are numerous causes of the pollution to be 
expected from maritime traffic – either voluntary, such as illegal degasification, cleaning out of 
ballast tanks, dumping of waste, or the use of certain toxic anti-fouling paints; or involuntary, such 
as accidents owing to heavy seas. A brief description of the main causes of the pollution caused by 
maritime traffic appears below: 
 

- Fuel pollution: is considered one of the most visible causes on shipping lanes. In this 
regard, the Royal Yachting Association has affirmed that one liter of fuel is sufficient to 
pollute more than one million liters of water.28 
 

- Cleaning out ballast tanks at sea: is one of the main causes of the introduction of invasive 
species, which has serious effects on the biodiversity of the marine ecosystem, displacing 
local species and decreasing the fish population. A brief summary of the effects of the 
introduction of invasive species follows: 

 
“The introduction of invasive species and pathogens into an environment upsets the 
original ecology and the local economies. It results in a genetic loss and a change in the 
functioning of the ecosystem and the positions in the food chain, which have implications 
for marine life and livelihoods. The pathogens that are introduced may cause new diseases 
and even death in human beings. The situation after the introduction of invasive species 
arises from the change that occurs when water is cleaned out from the ballast tanks and 
hulls of the ships that transport them. Species such as burrowing or adhering sessiles 
(without peduncles) are some of the transported species most frequently identified (Claire, 
Clarke and Anderson, 1997). For example, the ballast water of ships was responsible for 
introducing dinoflagellate toxic algae. Indeed, these algae can survive for many years in the 
ballast and, when confronted with new environments, can poison shellfish which may then 
become lethally toxic in the context of human consumption (CSIRO, 2006).”29 

 
- Pollution from waste: 

 
“Waste, known as inert and transitory pollutants, come from diverse sources. [...]. Despite 

                                                           
27  The Caribbean Environment Programme, UNEP, “Sedimentation and Erosion.” Available at: 
www.cep.unep.org/publications-and-resources/marine-and-coastal-issues-links/sedimentation-and-erosion. 
28  Annex IV, Dr. Karen Sumser-Lupson & Marcus Kinch, Evaluation des risques de pollution maritime 
accidentelle dans Ia Manche, Typologie des pollutions maritimes, University of Plymouth, p. 15. 
29  Ibid. p. 20. 
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international law, it is calculated that, since 1982, the world’s shipping fleet (with the 
exception of the fishing fleet) is responsible for disposing in the sea of approximately 4.8 
million metal objects, 450,000 plastic objects, and 300,000 glass containers. [...] Maritime 
activities are a major cause of pollution from waste. Vauk and Schrey (1987) mention that 
“large concentrations of marine debris are found around shipping lanes and fishing areas,” 
and Pruter (1987) also asserts that waste from ships may also be present around oceanic 
current the convergence zones. Williams, (1993) states that, in such zones, 70% of the 
waste sinks to the ocean floor, 15% floats on the surface, and 15% is deposited on the coast 
(MCA, 2004).”30 

 
- Pollution from anti-fouling paint: The purpose of several international conventions is to 
prohibit the paints that are the most harmful for the environment, although there is still a 
possibility that, if the flag State has not undertaken to respect such conventions, or if there 
is no real control of their application, the most harmful paints – which are also the most 
effective and, therefore, the most advantageous from an economic standpoint – may 
continue to be used despite their effects on the environment. 
 
- Pollution caused by accidents: this type of pollution is fairly predictable with the 
increase of maritime traffic, because ships transport all kinds of merchandise, including 
crude oil and, above all, containers. In addition, it should be pointed out that it is possible 
to transport by sea around 600 chemical products in bulk, such as chemical raw materials 
(sulfuric acid, phosphoric acid, nitric acid, hydrochloric acid, sodium, ammonia), alcohol-
based products and molasses, and chemical oil and coal tar products (benzene, xylene, 
naphthalene, phenol and styrene). 

 
46.  The pollution of the marine environment of the Wider Caribbean Region that could result 
from one of the causes described above, may have long-lasting, and often irreparable, effects on 
marine flora and fauna and, consequently, on the capacity (which is already fragile) of the 
ecosystem to provide income from tourism and fishing for the inhabitants of the coasts and 
islands of the region. Furthermore, it should be stressed that this type of harm to the marine 
environment not only continues over time, but tends to increase, affecting present and future 
generations.  
 
47. Bearing this in mind, it is evident that the construction and operation of major new 
infrastructure projects in the Wider Caribbean Region could have a negative and irreparable impact 
on the right to a decent life and the quality of life of the inhabitants of the coasts and, particularly, 
the islands located in this region, as well as the possibilities for their economic, social and cultural 
development, and their physical, mental and moral integrity. These factual circumstances and, 
therefore, the need to implement appropriate and effective projects to prevent and to mitigate 
environmental damage during the execution of major new infrastructure projects in the Wider 
Caribbean Region – with the cooperation of the States that could be affected – constitute the 
factual context in which this request for an advisory opinion is made.  

                                                           
30  Ibid. pp. 17-18. 
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48.  However, in addition to this factual context – i.e. the development of new infrastructure 
projects in the Wider Caribbean Region that could affect the rights of the inhabitants of this 
region – the pertinent legal context of this request must also be specified. 

 
 

CHAPTER 3.  THE LEGAL CONSIDERATIONS GIVING RISE TO THIS 
REQUEST FOR AN ADVISORY OPINION 

 
 
49.      Nowadays it is widely recognized that the quality of the environment in which we human 
beings live and on which we depend constitutes a condition sine qua non for the effective 
enjoyment of the rights and freedoms recognized by international human rights law (Section 1). In 
addition, there is no doubt as regards the normative relationship between environmental law and 
human rights, considering that the object and purpose of the former is precisely to protect the 
natural surroundings in which we human beings live and develop, both individually and 
collectively (Section 2). In this context, the mutual need for both environmental law and human 
rights law has been recognized in order to ensure their full effectiveness. 
 

SECTION 1:  QUALITY OF THE ENVIRONMENT AND HUMAN RIGHTS 
 

50. The environment is “the combination of elements whose complex interrelationships make 
up the settings, the surroundings and the conditions of life of the individual and of society, as they 
are and as they are felt.”31 Thus the physical life and a life with dignity of the individual, as well 
as his physical, mental and moral integrity depend on the habitat from which he derives his 
sustenance and in which he carries out his cultural, social and economic activities, and develops 
his life project. 
 

51.  The intrinsic relationship that exists between the environment, understood as habitat, and 
the effective enjoyment of human rights was expressly recognized in 1972 in the preamble to the 
Stockholm Declaration which established that the environment is essential for the well-being of 
man and for the full enjoyment of his fundamental rights, including the right to life itself.32 
 
52.  The International Court of Justice, in an advisory opinion on the Legality of the threat or 
use of nuclear weapons, stated that: 
 

“The Court recognizes that the environment is under daily threat and that the use of 
nuclear weapons could constitute a catastrophe for the environment. The Court also 
recognizes that the environment is not an abstraction but represents the living space, the 

                                                           
31  D. Bodansky, The Art and Craft of International Environmental Law, Harvard University Press, 2010, p. 
10. 
32  Stockholm Declaration adopted by the United Nations Conference on the Human Environment: 1. Man is 
both creature and moulder of his environment, which gives him physical sustenance and affords him the opportunity 
for intellectual, moral, social and spiritual growth. […] Both aspects of man's environment, the natural and the man-
made, are essential to his well-being and to the enjoyment of basic human rights, including the right to life itself.”  
U.N. Doc. A/Conf.48/14/Rev. 1) 



60  

quality of life and the very health of human beings, including generations unborn.”33 
 
53. Subsequently, in the case concerning the Gabčíkovo-Nagymaros Project, the 
International Court of Justice emphasized the great importance of the environment, not only for 
the States, but also for all humanity, as follows: 
 

“The Court recalls that it has recently had occasion to stress [...] the great significance 
that it attaches to respect for the environment, not only for States but also for the whole of 
mankind.”34 

 
54. In addition, international organizations such as the Organization of American States and 
the United Nations, whose mandate includes the protection of human rights, have recognized the 
undeniable connectivity between the protection of the environment and the full exercise and 
enjoyment of human rights. 
 
55. Similarly, the Inter-American Commission on Human Rights has frequently affirmed: 
 

“[...] even though neither the American Declaration of the Rights and Duties of Man nor 
the American Convention on Human right include express references to the protection of 
the environment, it is clear that several rights of a fundamental nature that are recognized 
in these instruments require, as a precondition for their due exercise, a minimum 
environmental quality, and are profoundly affected by the degradation of natural 
resource.”35 

 
56.  Meanwhile the Inter-American Court of Human Rights has asserted that: 
 

“[I]n accordance with the case law of this Court and the European Court of Human 
Rights, there is an undeniable link between the protection of the environment and the 
enjoyment of other human rights. The ways in which environmental degradation and the 
adverse effects of climate change have impaired the effective enjoyment of human rights 
in the continent has been the subject of discussion by the General Assembly of both the 
Organization of American States and the United Nations. It should also be noted that a 
considerable number of States Parties to the American Convention have adopted 
constitutional provisions which expressly recognize the right to a healthy environment.”36 

 
57. Again citing the Stockholm Declaration adopted at the 1972 United Nations Conference 
on the Human Environment, the enjoyment of fundamental rights presupposes per se access to 
an environment “of quality” as established in Principle 1 of this Declaration: 

 
“Man has the fundamental right to freedom, equality and adequate conditions of life, in an 

                                                           
33  I.C.J., Legality of the threat or use of nuclear weapons, Advisory Opinion of July 8, 1996, para. 29. 
34 I.C.J., Case concerning the Gabčíkovo-Nagymaros Project, judgment of September 25, 1997, para. 53. 
35  IACHR, Report on the situation of human rights in Ecuador. Doc. OEA/Ser.L/V/II.96, Doc.10 rev.1, April 
24, 1997; IACHR, Indigenous and tribal peoples’ rights over their ancestral lands and natural resources. Norms and 
jurisprudence of the inter-American human rights system. OEA/Ser.L/V/II, Doc. 56/09 (December 30, 2009), para. 
190 and, more recently, in: IACHR, The Kuna Indigenous People of Madungandi and the Embera Indigenous 
People of Bayano and their members, Report No. 125/12, Case 12,354, Merits,  para. 233. 
36  ICourtHR, Case of Kawas Fernández v. Honduras, merits, reparations and costs. Judgment of April 3, 2009. 
Series C No. 196, para. 148. 
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environment of a quality that permits a life of dignity and well-being, [...].”37 
 
58. Owing to the connectivity between the quality of the environment and the effective 
enjoyment of human rights, at the present time it is widely recognized that States have the 
obligation to protect against environmental harm that interferes with the enjoyment of those 
rights.38 
 
59. In this regard, the case law of the Inter-American Court has stressed that the human rights 
recognized in the Pact of San José include an environmental dimension when the degradation of 
the environment affects the true enjoyment of those rights39 - which supposes that the State has an 
obligation to protect the environment. This obligation has been recognized in relation to the 
indigenous and tribal peoples – who, among others, live in the coastal areas of the Caribbean Sea 
– because such peoples are particularly vulnerable to changes in their environment. Based on this 
State obligation to provide protection against harm to the environment, the Commission, for 
example, has recommended the States it is monitoring to adopt the necessary measures to protect 
the habitat of the communities affected by environmental damage, in order to ensure the exercise 
and enjoyment of their fundamental rights.40 
 
60.  In addition, it should be pointed out that the Commission has stressed that the development 
of the States must be sustainable and that this calls for an adequate protection of the 
environment.41 In the words of the Commission: 
 

“The norms of the inter-American human rights system neither prevent nor discourage 
development; rather, they require that development take place under conditions that 
respect and ensure the human rights of the individuals affected. As set forth in the 
Declaration of Principles of the Summit of the Americas: “Social progress and economic 
prosperity can be sustained only if our people live in a healthy environment and our 
ecosystems and natural resources are managed carefully and responsibly.”42 

 
61. The relevance of environmental law in relation to the protection of the human habitat and, 

                                                           
37  Stockholm Declaration on the Human Environment, in the Report on the United Nations Conference on the 
Human Environment. UN Doc. A/CONF.48/14/2 and Corr.1 (1972). 
38  General Assembly of the United Nations, Human Rights Council, Report of the Independent Expert on the 
issue of the human rights obligations related to the enjoyment of a safe, clean, healthy and sustainable environment, 
John H. Knox, A/HRC/25/53, 30 December 2013, para. 44 
39  ICourtHR, Case of the Mayagna (Sumo) Awas Tigni Community v. Nicaragua (2001); ICourtHR, Case of 
the Yakye Axa Community of the Enxet-Lengua People v.  Paraguay  (2005);  ICourtHR,  Case of the Sawhoyamaxa 
Community v. Paraguay (2006); ICourtHR, Case of Claude Reyes et al. v. Chile (2006); ICourtHR, Case of the 
Saramaka People v. Suriname (2007); ICourtHR, Case of the Xakmok Kasek Indigenous Community. v. Paraguay 
(2010); ICourtHR, Case of the Kichwa Indigenous People of Sarayaku v. Ecuador (2012); ICourtHR, Case of the Afro-
descendant Communities displaced from the Cacarica River Basin (Operation Genesis) v. Colombia (2013). 
40  See, for example, IACHR, Third report on the situation of human rights in Paraguay, OEA/Ser.L/V/11.110, 
Doc. 52, March 9, 2001 
41  D. Shelton, “Derechos ambientales y obligaciones en el sistema interamericano de derechos humanos,” 
Anuario de Derechos Humanos, 2010, p. 118. 
42  IACHR, Report on the situation of human rights in Ecuador. Doc. OEA/Ser.L/V/11.96, Doc. 10 rev.1, 
April 24, 1997, para. 204. 
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therefore, its relationship to the protection of human rights will be analyzed in the following 
section. 
 
 
 

SECTION 2:  ENVIRONMENTAL LAW AND HUMAN RIGHTS 
 
62 The source of environmental law is, on the one hand, domestic law and, on the other, 
international law. As regards international environmental law, this is composed not only of 
treaties such as the Convention for the Protection and Development of the Marine Environment of 
the Wider Caribbean Region, but also of customary norms, which we will refer to below. 
 
63. The purpose of the norms of environmental law is to protect man’s natural surroundings 
and the diverse elements that this is comprised of and on which, as previously mentioned, the 
effective enjoyment of human rights depends. In this context, the principles and rules of 
environmental law benefit not only the natural milieu as such, but also the quality of life of the 
individual and his life project. 
 
64. This is fully demonstrated, for example, by the preamble to the Convention for the 
Protection and Development of the Marine Environment of the Wider Caribbean Region, which 
indicates clearly that the States parties are: “Conscious of their responsibility to protect the marine 
environment of the wider Caribbean region for the benefit and enjoyment of present and future 
generations.” This phrase merely proves that the obligation to protect the marine environment is 
essential to ensure the factual conditions on which depend the physical life, a life with dignity, and 
the personal integrity of present and future generations. 
 
65.  Furthermore, Principle 7 of the Stockholm Declaration establishes that: 
 

“States shall take all possible steps to prevent pollution of the seas by substances that are 
liable to create hazards to human health, to harm living resources and marine life, to 
damage amenities or to interfere with other legitimate uses of the sea.”43 

66.  Owing to the relationship that exists between the protection of the environment and the 
quality of life of the individual, several of the obligations of States that are party to the body of 
norms of international environmental law are relevant to ensure compliance with State obligations 
in relation to human rights – considering, in particular, the current needs of society in this area. 
 

67. In this regard, in the case concerning the Gabčíkovo-Nagymaros Project, Judge 
Weeramantry, former Vice Present of the International Court of Justice considered that: 
 

“The protection of the environment is likewise a vital part of contemporary human rights 
doctrine, for it is a sine qua non for numerous human rights such as the right to health and 

                                                           
43  Stockholm Declaration on the Human Environment, in the Report on the United Nations Conference on the 
Human Environment. UN Doc. A/CONF.48/14/2 and Corr.1 (1972). 
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the right to life itself. It is scarcely necessary to elaborate on this, as damage to the 
environment can impair and undermine all the human rights spoken of in the Universal 
Declaration and other human rights instruments  
While, therefore, all peoples have the right to initiate development projects and enjoy their 
benefits, there is likewise a duty to ensure that those projects do not significantly damage 
the environment.”44 

 
68.  Although not every violation of environmental law results per se in a violation of a decent 
life and personal integrity, certain actions that are contrary to environmental law and whose 
specific consequences may have a serious impact on the habitat of human beings, may be 
considered as acts that prevent the enjoyment of the right to a decent life and to personal integrity, 
as well as of other human rights recognized in the Pact. Consequently, an action that is not fully 
adapted to the rules of environmental law may, owing to its nature, lead to a violation of human 
rights; specifically, if this action has an impact on the environment that is so significant that it 
limits or prevents the effective enjoyment of the human rights recognized in the Pact of San José. 
 
69. In this context, the specificity of the norms of environmental law is important not only to 
provide content to the obligations of the States Parties under the Pact, but also, in general, to 
ensure a greater effectiveness to the protection of human rights, in accordance with the specific 
characteristics of our times, and thus reinforce the Inter-American system. 
 
70. Furthermore, it should be underscored that international human rights law regularly refers 
to the principles and norms of international environmental law. For example, the European Court 
of Human Rights has frequently referred to the principles and standards of international 
environmental law.45  The Inter-American Commission has also recognized the need to interpret 
human rights norms “with due attention to other pertinent norms of international law applicable to 
the Member States against which complaints of human violations have been duly lodged.”46 
Similarly, in the Coard case, the Commission stated that “it would not be congruent with the 
general principles of law if the Commission founded and exercised its Charter-based mandated, 
without taking into account other international obligations of the Member States that could be 
relevant.”47 
 
71. Moreover, in its “Report on the situation of human rights in Ecuador,” the Commission 
cited the following international agreements supported by Ecuador when referring to the crucial 
relationship between the survival of the human being and the environment: the Additional 
Protocol to the American Convention on Human Rights in the Area of Economic, Social and 
Cultural Rights, the International Covenant on Civil and Political Rights and the International 

                                                           
44  I.C.J., case concerning the Gabčíkovo-Nagymaros Project, judgment of September 25, 1997, Rev. 1997, pp 
91-92. 
45  Council of Europe, Manual on Human Rights and the Environment, Council of Europe Publishing, ed. 
2012, p. 149 and ff. 
46  IACHR, Case of Lorenzo Enrique Copello Castillo et al.  v. Cuba, merits, October 21, 2006, para. 50. 
47  IACHR, Case of Coard v. United States, Report No. 109/99, Case No. 10,951, September 29, 1999, para. 40. 
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Covenant on Economic, Social and Cultural Rights, the Stockholm Declaration, the Amazon 
Cooperation Treaty, the Amazon Declaration, the World Charter for Nature, the Convention on 
Nature Protection and Wildlife Preservation in the Western Hemisphere, the Rio Declaration on 
the Environment and Development, and the Convention on Biological Diversity.48 
 
 
72. The foregoing considerations on the legal context of this request for an advisory opinion 
underline the connectivity between environmental law and the human rights recognized in the Pact 
of San José, which is the essence of the questions asked below. 
 
  

CHAPTER 4.  THE SPECIFIC QUESTIONS ON WHICH THE OPINION OF THE 
COURT IS BEING SOUGHT 

 
73.  In view of the fact that certain activities may have serious consequences and cause severe 
damage to the marine environment on which the habitat of the inhabitants of the coasts and islands 
of the Wider Caribbean Region depends, as indicated in Chapter 2, the essential legal question 
posed to the Court is to know whether, and to what extent, the rights recognized in the Pact of San 
José can ensure the protection of those inhabitants in relation to this potential harm. 
 
74. Neither the Court nor the Commission has examined or had to rule on questions such as 
these, which are extremely important for all the States of the Wider Caribbean Region and, 
particularly, for all the inhabitants of the coasts and islands of this region – who depend on the 
quality of their marine environment for the effective enjoyment of their human rights. At the 
present time, it is certain, or can be envisaged, that new infrastructure projects will be constructed 
in maritime zones, and these could potentially have a severe impact on the quality of life and the 
personal integrity of the inhabitants of the Caribbean, irrespective of whether or not they live in 
the territory of the State in whose jurisdiction such new projects are being executed. 
 
75. In addition, to date neither the Court nor the Commission has had the occasion to rule on 
the scope of the obligation of the States Parties to the Pact to respect and ensure the human rights 
and freedoms of the inhabitants of the Wider Caribbean Region in those cases in which major 
infrastructure projects executed within their jurisdiction could cause severe damage to the marine 
environment of this region, which could harm the rights that are recognized in the Pact of San José 
(Section 1). 
 
76. As mentioned previously, the Court’s response to this request will be extremely relevant 
for effective compliance with international human rights obligations by the agents and organs of 
the States of the Wider Caribbean Region, as well as to reinforce global awareness, by clarifying 
the scope of the obligations under the Pact, particularly those contained in Articles 4(1) and 5(1),  
in relation to the protection of the environment and, consequently, to the development and 
                                                           
48  IACHR, Report on the situation of human rights in Ecuador, OEA/Serv.L/V/II.96, Doc. 10 rev. 1, April 24, 
1997. 
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implementation of studies and projects to prevent and mitigate damage (Section 2). 
 
77. Third, to date the Court has not had the opportunity to rule on whether, or to what extent, it 
is desirable to interpret the Pact, specifically Articles 1(1), 4(1) and 5(1) in connection with the 
principles that arise from international environmental law such as the obligations to prevent 
environmental damage and to cooperate with third States affected by any damage, as recognized, 
for example, in Articles 12 and 13 of the Convention for the Protection and Development of the 
Marine Environment of the Wider Caribbean Region. This request for an advisory opinion 
provides the Court with an opportunity to do this (Section 3). 
 
 

SECTION 1: INTERPRETATION OF ARTICLE 1(1) OF THE AMERICAN 
CONVENTION ON HUMAN RIGHTS (OBLIGATION TO RESPECT RIGHTS) 

 
A. The text of Article 1(1) 

 
78. Article 1(1) stipulates that: 
 

“The States Parties to this Convention undertake to respect the rights and freedoms 
recognized herein and to ensure to all persons subject to their jurisdiction the free and full 
exercise of those rights and freedoms, without any discrimination for reasons of race, 
color, sex, language, religion, political or other opinion, national or social origin, 
economic status, birth, or any other social condition.” 

 
79. This provision establishes two obligations with regard to the rights and freedoms 
recognized in the Pact: an obligation “to respect” and another obligation “to ensure.”49 Bearing in 
mind the facts described in Chapter 2, this request for an advisory opinion seeks to clarify the 
scope of the two obligations contained in Article 1(1) of the Pact; that is, to respect and to ensure 
the human rights recognized in this instrument in the case of damage to the marine environment 
that could interfere with the full exercise and enjoyment of the rights and freedoms of the 
inhabitants of the coasts and islands of the Wider Caribbean Region. In particular, it seeks to 
determine whether these obligations benefit the inhabitants of the coasts, of one or several islands, 
or of an archipelago, when the execution of major infrastructure projects by a State Party to the 
Wider Caribbean Region Convention and to the Pact of San José could harm the rights of the 
inhabitants of these coasts, of this or these islands, or of the said archipelago. 
 

B. Scope of the State obligations under the American Convention 
 

80. The obligation to respect the rights and freedoms recognized in the Pact consists in 
complying with this provision (either by abstaining from acting or by providing a service), while 
the obligation to ensure entails “the obligation of the States Parties to organize the government 
apparatus and, in general, all the structures through which public power is exercised so that they 

                                                           
49  ICourtHR, Case of Velasquez Rodriguez v. Honduras. Merits. Judgment of July 29, 1988. Series C No. 4, 
para. 164. 



60  

are able to legally ensure the free and full exercise of human rights.”50 As a result of this 
obligation, States must prevent, investigate and punish any violation of the rights recognized by 
the Pact and, also, endeavor to re-establish any right that has been violated, as well as to redress 
the harm caused by the human rights violation.51 
 
81. The scope of the State obligations under the Pact depends on the scope accorded to the 
word “jurisdiction” in the text of Article 1(1) of the American Convention. 
 
82. The concept of “jurisdiction” or “competence” (concepts that are synonymous in 
international law) denotes, principally, a “territorial” element, because it is, above all, in its 
territory that a State exercises its sovereignty, executes its competences and, essentially, 
implements its powers. 
 
83.  However, at times, a State may exercise is competence, or its jurisdiction, outside its 
territory. In such cases, it is evident that the persons who it is sought to protect by the exercise of 
this extraterritorial competence are considered subject to the “jurisdiction” of the State that 
exercises that competence, in keeping with the scope that international human right law grants to 
this concept. In other words, even if the persons who are under the jurisdiction of a State are, in 
principle, those persons who are within its territory (or in the ships carrying its flag, or in other 
situations of this type), it may happen, exceptionally, that persons who are outside the territory of 
a State are considered, from the point of view of the application of international human rights law, 
as if they were under the jurisdiction of this State, if the latter is exercising jurisdiction outside its 
territory. 
 
84.  This interpretation was recognized by the International Court of Justice in its Advisory 
Opinion on the Legal consequences of the construction of a wall in the Occupied Palestinian 
Territory: 
 

“[W]hile the jurisdiction of States is primarily territorial, it may sometimes be exercised 
outside the national territory.”52 

 
85. This accords with the position of different human rights protection bodies, as well as that 
of the Inter-American Commission on Human Rights, which has established that: 
 

“Even though jurisdiction usually refers to the authority over persons who are within the 
territory of a State, human right are inherent for all human beings and are not based on 
their citizenship or location.”53 

 
86. Thus, although the jurisdiction of a State is, in principle, territorial, it may, exceptionally, 

                                                           
50  ICourtHR, Case of Velasquez Rodriguez, v. Honduras, merits, op. cit., para. 166. 
51  Ibid. 
52  I.C.J., Legal consequences of the construction of a wall in the Occupied Palestinian Territory, Advisory 
Opinion of July 9, 2004, para. 109. 
53  IACHR, Case of Franklin Guillermo Aisalla Molina, Report No. 112/10, October 21, 2010, para. 91 
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be exercised extraterritorially. One of such exceptional events is that in which the agents of a 
State exercise, outside its territory, authority and control over individuals located in another 
State. In this situation, to cite the words of the Inter-American Commission on Human Rights, 
the extraterritorial jurisdiction of a State may occur if the following is verified: 

 
“The exercise of authority over individuals by agents of a State even though does not 
occur in its territory.”54 

 
87. However, apart from this classic case which recognized the exercise of extraterritorial 
jurisdiction by States, a very particular phenomenon has arisen under international environmental 
law with regard to the protection of the different oceans and seas, which leads us to wonder 
whether, at the present time, there is another exception to the principle of the territoriality of 
“jurisdiction” pursuant to the Pact of San José.                 
 
88. In 1974, the United Nations Environment Programme (UNEP) launched the Regional 
Seas Programme and, currently, more than 140 States participate in its activities. Under this 
program, the protection of marine resources is implemented by a series of agreements and action 
plans adopted by the different States for the benefit of present and future generations. Each of 
these agreements is aimed at the protection of a specific marine area in which the territories and 
inhabitants of different States converge. In the Caribbean, the States of the Region have adopted 
the Convention for the Protection and Development of the Marine Environment of the Wider 
Caribbean Region which seeks to include all the different aspects of the deterioration of the 
environment and to meet the special needs of the Region. 
 
89. The signature of the said Convention and its widespread acceptance by the different 
States of the Region is, without doubt, one of the most important advances in legislation in favor 
of the protection of the marine environment of the Caribbean – natural habitat of all those who 
reside on its coasts and islands and on which their living conditions and life projects depend. 
 
90. In order to protect the region’s marine environment, the Convention for the Protection and 
Development of the Marine Environment of the Wider Caribbean establishes a series of 
obligations applicable to a specific geographical space called “the Convention area.” One of these 
obligations, perhaps the most important and the most general, consists in, “individually or jointly, 
tak[ing] all appropriate measures in conformity with international law and in accordance with this 
Convention and those of its protocols in force to which they are parties to prevent, reduce and 
control pollution of the Convention area and to ensure sound environmental management, using 
for this purpose the best practicable means at their disposal and in accordance with their 
capabilities.” 
 
91. According to this instrument, the States parties to the Convention for the Protection and 
Development of the Marine Environment of the Wider Caribbean Region have the obligation to 
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prevent, reduce and control maritime pollution not only within their borders, but throughout the 
so-called “Convention area.” This area includes “the marine environment of the Gulf of Mexico, 
the Caribbean Sea and the areas of the Atlantic Ocean adjacent thereto, south of 30 deg north 
latitude and within 200 nautical miles of the Atlantic coasts of the States referred to in article 25 
of the Convention.”55 
 
92. Pursuant to the general obligation of prevention, the Contracting Parties also have the 
obligation to assess, or to ensure the assessment of, the potential effects of their major 
development projects on the marine environment in order to prevent any substantial pollution, or 
significant and harmful changes, not only within their borders, but throughout “the Convention 
area.”56 Moreover, “when a Contracting Party becomes aware of cases in which the Convention 
area is in imminent danger of being polluted or has been polluted, it shall immediately notify 
other States likely to be affected by such pollution, as well as the competent international 
organizations. Furthermore, it shall inform, as soon as feasible, such other States and competent 
international organizations of measures it has taken to minimize or reduce pollution or the threat 
thereof.” 
 
93.  When establishing a specific area of application, the Convention for the Protection and 
Development of the Marine Environment of the Wider Caribbean created an area of functional 
jurisdiction located beyond the borders of the States parties and in which the latter are obliged to 
comply with certain obligations in order to protect the marine environment of the whole region. 
Evidently, the obligations contained in this Convention are not exclusive to one or a group of 
States parties, but rather apply to all of them. And this is so because the Wider Caribbean Region 
is considered a kind of “Environmental Condominium,” the protection of which is the 
responsibility of each and every Contracting Party. 
 
94. Considering the potential direct and indirect effects of an event that pollutes the marine 
environment on the living conditions and life projects of the inhabitants of the coasts and 
islands, it is clear that compliance or failure to comply with the provisions of the Convention for 
the Protection and Development of the Marine Environment of the Wider Caribbean will have a 
direct impact on the possibility of these individuals to enjoy their rights fully.  
 
95.  In this context, and in order to promote the effective protection of human rights, it is 
essential to clarify the Pact’s scope of application in relation to those persons who inhabit the 
coasts and islands of the Wider Caribbean Region in light of the obligations assumed by the States 
of the region when ratifying the Convention for the Protection and Development of the Marine 
Environment of the Wider Caribbean Region in order to protect the marine environment. 
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96.  Based on the foregoing, the Republic of Colombia respectfully asks the Court to answer 
the following question: 
 

Pursuant to Article 1(1) of the Pact of San José, should it be considered that a person, 
even if he is not in the territory of a State Party, is subject to the jurisdiction of the 
said State in the specific case in which, accumulatively, the following four conditions 
are met? 

 
(i) That the person resides or is in an area delimited and protected by a treaty-
based environmental protection system to which the said State is a party; 
 
(ii) That the said treaty-based system establishes an area of functional jurisdiction, 
such as, for example, the one established in the Convention for the Protection and 
Development of the Marine Environment of the Wider Caribbean Region; 
 
(iii) That in the said area of functional jurisdiction, the States parties have the 
obligation to prevent, reduce and control pollution by means of a series of general 
and/or specific obligations, and 
 
(iv) That, as a result of damage to the environment or of the risk of environmental 
damage in the area protected by the convention in question that can be attributed to 
a State party – to that convention and to the Pact of San José – the human rights of 
the person in question have been violated or are threatened. 

 
SECTION 2: INTERPRETATION OF ARTICLE 4(1) (RIGHT TO LIFE) AND 5(1) 
(RIGHT TO PERSONAL INTEGRITY) OF THE AMERICAN CONVENTION ON 

HUMAN RIGHTS 
 

A. The text of Articles 4(1) and 5(1) 
 

97.  According to Article 4(1) of the Convention: 

“Article 4. Right to Life 

1. Every person has the right to have his life respected.” 
 
98. Article 5(1) establishes that: 

“Article 5. Right to Humane Treatment 

1. Every person has the right to have his physical, mental, and moral integrity respected.” 
 
 

B. The right to life and the relevance of the environment for the inhabitants  
of the coasts and islands of the Caribbean 

 
99. The right to life includes not only the right of every human being not to be deprived 
arbitrarily of his life, but also the right to a dignified existence. For example, in the case of the 
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Yakye Axa Indigenous Community v. Paraguay, the Court reiterated its case law in this regard and 
indicated that: 

“In essence, this right includes not only the right of every human being not to be deprived 
arbitrarily of his life, but also the right that conditions are not created that prevent or 
obstruct access to a dignified existence.”57 

 
100. As a corollary of a dignified life or existence, the Court has emphasized that States have 
the obligation to ensure certain basic living conditions and to abstain from taking measures that 
could create conditions that would obstruct the access to a dignified existence by taking positive 
concrete measures to this end. In the words of the Court: 
 

“One of the obligations that the State must inescapably undertake as guarantor, to protect 
and ensure the right to life, is that of generating minimum living conditions that are 
compatible with the dignity of the human person and of not creating conditions that 
hinder or impede it. In this regard, the State has the duty to take positive, concrete 
measures geared toward fulfillment of the right to a decent life, especially in the case of 
persons who are vulnerable and at risk, whose care becomes a high priority.”58 

 
101. The relationship between the degradation of the environment and the violation of the right 
to a decent life, as indicated in Section 1, has long been recognized. For example, Principle 1 of 
the Stockholm Declaration of June 1972, adopted by the United Nations Conference on the 
Human Environment, established that: 
 

“Man has the fundamental right to freedom, equality and adequate conditions of life, in 
an environment of a quality that permits a life of dignity and well-being.”59 

 
102. The intrinsic relationship that exists between the environment and the right to life was 
also recalled by the Commission in the “Report on the situation of human rights in Ecuador” as 
follows: 
 

“The realization of the right to life, and to physical security and integrity is necessarily 
related to and in some ways dependent upon one's physical environment. Accordingly, 
where environmental contamination and degradation pose a persistent threat to human 
life and health, the foregoing rights are infringed.”60 

 
103. As a result of the relevance of the physical environment for the exercise of the right to 
life, the Commission clarified that States have the obligation to take any reasonable measure to 
prevent cases of “serious environmental pollution” that could threaten the life and health of the 
                                                           
57  ICourtHR, Case of the Yakye Axa Indigenous Community v. Paraguay. Merits, reparations and costs. 
Judgment of June 17, 2005. Series C No. 125, para. 161; Case of the Juvenile Re-education Institute v. Paraguay. 
Judgment of September 2, 2004. Series C No. 112, para. 156; Case of the Gomez Paquiyauri Brothers v. Peru.  
Judgment of July 8, 2004. Series C No 110, para. 128; Case of Myrna Mack Chang v. Guatemala, Judgment of 
November 25, 2003. Series C No. 101, para. 152, and Case of the “Street Children (Villagrán Morales et al.) v. 
Guatemala. Judgment of November 19, 1999. Series C No. 63, para. 144. 
58  ICourtHR, Case of the Yakye Axa Indigenous Community v. Paraguay. Merits, reparations and costs. 
Judgment of June 17, 2005. Series C No. 125, para. 162. 
59  Stockholm Declaration, United Nations Conference on the Human Environment, June 5 to 16, 1972. 
60  IACHR, Report of the situation of human rights in Ecuador, OEA/Ser.L/V/11.96, Doc. 10 rev. l, April 24, 
1997, Chapter VIII, 2. 
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individual, or else, the measures required to respond when anyone has been harmed.61  
 
104. In the case of the Yakye Axa Indigenous Community v. Paraguay, the Court considered 
that in order to analyze whether the State had violated the right to life (Article 4 of the Pact) it 
was necessary to establish: 
 

“whether the State had created conditions that exacerbated the difficulties of access to a 
decent life for the members of the Yakye Axa Community and whether, in that context, it 
had taken appropriate positive measures to fulfill that obligation, taking into account the 
especially vulnerable situation in which they were placed, given their different manner of 
life (different worldview systems than those of Western culture, including their close 
relationship with the land) and their life aspirations, both individual and collective, in 
light of the existing international corpus juris regarding the special protection required by 
the members of the indigenous communities, in view of the provisions set forth in Article 
4 of the Convention, in combination with the general obligation to respect rights, 
embodied in Article 1(1) and with the obligation of progressive development set forth in 
Article 26 of that same Convention, and with Articles 10 (Right to Health); 11 (Right to a 
Healthy Environment); 12 (Right to Food); 13 (Right to Education) and 14 (Right to the 
Benefits of Culture) of the Additional Protocol to the American Convention in the Area 
of  Economic, Social, and Cultural Rights, and the pertinent provisions of ILO 
Convention No. 169.”62 

 
105. The Court’s considerations reveal that harm to the environment may also entail harm to the 
right to a decent life as, indeed, occurred in the facts that the Court was analyzing at that time.  
 
106. In the present case, the magnitude and severity of the environmental damage that could 
occur in the Wider Caribbean Region represents an imminent threat for the natural habitat of the 
inhabitants of the coasts and islands of this region, living environment and essential source of their 
subsistence, decent life and development as individuals and as a community. In this regard, 
transboundary damage to the marine environment of the Caribbean could affect, irreparably, not 
only the resources obtained from this environment, but also the quality of life of the inhabitants of 
the coasts and islands located in this Region, their lifestyle and subsistence, the possibilities of 
their economic, social and cultural development, and their individual and collective life projects – 
as indicated in the factual considerations of this request. 
 
107. Considering the possible consequences of severe damage to the marine environment on the 
quality of life and life projects of the inhabitants of the Caribbean and, particularly, of its islands, 
any new projects in this Region should be developed in conjunction with positive measures that 
prevent serious cases of pollution of the marine environment and that ensure the conditions for a 
decent life and the personal integrity of the inhabitant of the Caribbean islands who may be 
affected by such projects – regardless of whether they are in the territory of another State party to 
the Pact – with the support of those other States that may also be affected, in order to protect the 
living environment and the essential source of subsistence and development of the inhabitants of 
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the coasts and islands of this Region. 
 

C. The right to personal integrity and the relevance of the environment  
for the inhabitants of the coasts and islands of the Caribbean 

 
108. As is widely accepted, the right to physical integrity – understood as the right to physical, 
mental and moral integrity – is one of the basic pillars of a human being’s dignity.63  The 
relationship between personal integrity and human dignity has even been recognized by the Court 
starting with its first cases,64 because a violation of personal integrity may also, in different ways, 
constitute a violation of dignity.65 
 
109. The right to personal integrity, closely related to the right to life, seeks to protect the three 
basic dimensions of human life: the physical, mental and moral dimensions. As indicated by 
doctrine, physical integrity refers to the human body and to the health of the individual; mental 
integrity to the motor, emotional and intellectual capabilities, and moral integrity to the right of 
every individual to live his life according to his convictions.66 
 
110. As a result of the relationship between life and personal integrity, it is also logical that the 
right to personal integrity also depends on the conditions of the environment for its full exercise 
and enjoyment. 
 
 
111.  Thus, for example, in Resolution 2398/68 (XXIII) “Problems of the human environment” 
– in which it was decided to convene the Stockholm conference – the General Assembly indicated 
its concern owing to “the continuing and accelerating impairment of the quality of the human 
environment [...] [and the consequent effects on the condition of man, his physical, mental and 
social well-being, his dignity and his enjoyment of basic human rights.” 
 
112. The serious effects of the degradation of the environment on the different dimensions of 
human life have also been recognized by the Commission in relation to the indigenous and tribal 
peoples, when asserting that the protection of natural resources and environmental integrity was 
“necessary to ensure certain basic rights [of the members of such communities], such as to life, 
dignity, personal integrity, health, property, privacy and information.”67 
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113. This is not surprising, because it is evident that, in addition to affecting an individual’s 
life, severe damage to the environment may affect his physical, mental and moral integrity, 
which, among other elements, is a condition sine qua non for a decent life. 
 
114. In this case, as mentioned previously, serious damage to the environment in the Caribbean 
Sea may entail a violation not only of the right to a decent life, but also of the right to personal 
integrity of the inhabitants of its coasts and islands. 
 

115. Based on the above, the Republic of Colombia respectfully asks the Court to answer the 
following question:  
 

Are the measures and the actions of one of the States parties, by act and/or omission, the 
effects of which may cause serious damage to the marine environment – which constitutes 
the way of life and an essential resource for the subsistence of the inhabitants of the coast 
and/or the islands of another State party – compatible with the obligations set out in 
Articles 4(1) and 5(1), read in relation to Article 1(1), of the Pact of San José? Or of any 
other permanent provision? 

 
 

SECTION 3: INTERPRETATION OF ARTICLES 4(1) AND 5(1) OF THE AMERICAN 
CONVENTION ON HUMAN RIGHTS IN RELATION TO ARTICLE 1(1), IN LIGHT OF 

INTERNATIONAL ENVIRONMENTAL LAW 

 
A. The articles to be interpreted in this request for an advisory opinion 

 
116. Articles 1(1), 4(1) and 5(1) of the Pact. Since they were transcribed above, we do not 
consider it necessary to repeat them. 
 

B. Application of the principles and norms of international environmental law to the 
 content of the State obligations under Articles 1(1), 4(1) and 5(1) of the  

American Convention on Human Rights 
 
117. At the present time, there is no doubt that the rights and guarantees recognized in the Pact 
of San José, specifically in Articles 4(1) and 5(1) require a minimum quality of the environment, 
as a precondition for their exercise. 
 
118. As established by the Court, States “have the legal obligation, under Article 1(1) to 
exercise a reasonable prevention of human rights violations,”68 which, in this case entails the 
obligation to protect the environment in a way that ensures the full exercise and enjoyment of the 
said rights. 
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119. The object and purpose of environmental law, as mentioned in Chapter 3, is precisely to 
protect the environment against harm that results in the degradation of the human habitat and, 
consequently, the degradation of an individual’s living conditions. To this end, international 
environmental law contains a series of norms and tools to implement the principle of prevention 
with regard to the environment, such as environmental impact assessments, environmental quality 
standards, and maximum permissible limits.69 
 
120.  In this context, several State obligations that are included in the body of norms of 
environmental law are relevant for compliance with State obligations in the area of human rights 
and promote their effectiveness – considering that the exercise and enjoyment of those rights 
depends, above all, on the habitat and physical environment of the human being (see Chapter 3). In 
the case of the construction of major infrastructure projects in the Caribbean Sea that could have a 
significant impact on the marine environment of this Region and, consequently, on the exercise 
and enjoyment of the basic rights of the inhabitants of its coasts and islands, the norms of 
international environmental law – which see, precisely, to prevent and to mitigate damage to the 
human habitat – play a crucial role in order to ensure the human rights of those potentially 
affected. 
 
121. Despite the foregoing, to date, the Court has not had the occasion to establish whether, and 
to what extent, State obligations under international environmental law can be considered human 
rights obligations in light of the Pact, particularly as part of the obligations recognized in Articles 
4(1) and 5(1) of this instrument; a question posed in this request for an advisory opinion. 
 
122. This question does not seek to determine the existence of a formal legal relationship 
between environmental law and human rights, in the sense that a formal violation of 
environmental law would automatically be considered a violation of human rights. The 
presentation of this request for an advisory opinion seeks to determine the substantive normative 
interaction between environmental law and human rights in order to establish whether, and to what 
extent, international human rights law should be interpreted in light of, or in connection with, 
certain obligations established by international environmental law. 
 
123. Two obligations established by international environmental law are absolutely essential for 
the real, full and effective guarantee of the rights and freedoms established in the Pact of San José 
and, consequently, they should be considered obligations that arise from that instrument. These 
obligations are: (a) the obligation to make complete environmental impact assessments not only of 
a national, but also of a transboundary nature, prior to the startup of any project that could cause a 
severe negative impact on the environment – assessments that should necessarily include the 
determination of the necessary and sufficient measures to prevent and to mitigate any possible 

                                                           
69  Marcos A. Orellana, Derechos Humanos y Ambiente: Desafios para el Sistema Interamericano de Derechos 
Humanos, Center for International Environmental Law (CIEL) 2007. Available at:  
www.ciel.org/Publications/Morellana_DDHH_Nov07.pdf,  p. 296 

http://www.ciel.org/Publications/Morellana_DDHH_Nov07.pdf
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environmental damage, and (b) the obligation of the State in which the environmental damage 
could originate to inform third States that could be affected in order to ensure cooperation to 
prevent the damage or, at least, to attenuate its severity, as established by articles 12 and 13 of the 
Convention for the Protection and Development of the Marine Environment of the Wider 
Caribbean Region.    
 

a) The obligation to make an environmental impact assessment 
 

124. One of the pillars of international environmental law is the principle according to which 
States have the obligation to ensure that the activities carried out in their territory do not harm the 
environment and, consequently, individuals from other States, as emphasized by the International 
Court of Justice in its 1996 Advisory Opinion.70 This principle of “due diligence” had already 
been recognized by arbitration case law in the case of Trail Smelter (Canada v. United States of 
America).71  Furthermore, the International Court of Justice underscored its content in its judgment 
in the case concerning Pulp Mills on the River Uruguay (Argentina v. Uruguay), as follows: 
 

“The principle of prevention, as a customary rule, has its origins in the due diligence that 
is required of a State in its territory. It is “every State's obligation not to allow knowingly 
its territory to be used for acts contrary to the rights of other States” (Corfu Channel 
(United Kingdom v. Albania), Merits, Judgment, IC.J. Reports 1949, p. 22). A State is 
thus obliged to use all the means at its disposal in order to avoid activities which take 
place in its territory, or in any area under its jurisdiction, causing significant damage to 
the environment of another State. This Court has established that this obligation “is now 
part of the corpus of international law relating to the environment” (Legality of the Threat 
or Use of Nuclear Weapons, Advisory Opinion, IC.J. Reports 1996 (1), p. 242, para. 
29).”72 

 
125. The obligation of prevention or due diligence recognized in general international law calls 
for the application of special measures aimed at preventing, or at least restricting, environmental 
damage. As the Arbitral Tribunal indicated in its decision of May 24, 2005, in the case of the 
Iron Rhine: 
 

“Today, both international and EC law require the integration of appropriate 
environmental  measures in the design and implementation of economic development 
activities [...] where development may cause significant harm to the environment there is 
a duty to prevent, or at least mitigate, such harm. This duty, in the opinion of the 
Tribunal, has now become a principle of general international law.”73 

                                                           
70  I.C.J., Legality of the threat or use of nuclear weapons, Advisory Opinion of July 8, 1996, pp. 241-242, 
paras. 29-30. 
71  In this regard see: Trail Smelter case (United States, Canada), 16 April 1938 and 11 March 1941. UN III 
pp. 1905-1982. 
72  I.C.J., Case concerning Pulp Mills on the River Uruguay (Argentina contra Uruguay), judgment of April 10, 
2010, pp. 55-56, para. 101 
73  Award in the Arbitration regarding the Iron Rhine (“Ijzeren Rijn”) between the Kingdom of Belgium and 
the Kingdom of the Netherlands, decision of 24 May 2005, UN Reports of International Arbitral Awards, Vol. 
XXVII, p. 35, para. 59 
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126.  These measures include, above all, an obligation of each State to make a serious and 
complete assessment of the repercussions on the environment before executing any project that 
could harm the environment of third States. 
 
127. In this regard, Principle 17 of the Rio Declaration on the Environment and Development 
adopted by the 1992 United Nations Conference on the Environment and Development, 
establishes that:    

“Environmental impact assessment, as a national instrument, shall be undertaken for 
proposed activities that are likely to have a significant adverse impact on the environment 
and are subject to a decision of a competent national authority.”74 

 
128. This principle is now considered part of general international law, as recognized by the 
International Court of Justice in the case of Pulp Mills on the River Uruguay: 
 

“It may now be considered a requirement under general international law to undertake an 
environmental impact assessment where there is a risk that the proposed industrial 
activity may have a significant adverse impact in a transboundary context.”75 

 
129. The International Court of Justice defined and confirmed the existence and the content of 
this obligation in its decision of December 16, 2015, in the joindered cases of Certain activities 
carried out by Nicaragua in the border area (Costa Rica v. Nicaragua) and Construction of a 
road in Costa Rica along the San Juan River (Nicaragua v. Costa Rica). Citing an extract from 
the case of Pulp Mills on the River Uruguay mentioned in the preceding paragraph, that Court 
added: 
 

“Although the Court's statement in the Pulp Mills case refers to industrial activities, the 
underlying principle applies generally to proposed activities which may have a significant 
adverse impact in a transboundary context. Thus, to fulfil its obligation to exercise due 
diligence in preventing significant transboundary environmental harm, a State must, 
before embarking on an activity having the potential adversely to affect the environment 
of another State, ascertain if there is a risk of significant transboundary harm, which 
would trigger the requirement to carry out an environmental impact assessment.”76 

 
The International Court of Justice also asserted that:  
 

“A State's obligation to exercise due diligence in preventing significant transboundary 
harm requires that State to ascertain whether there is a risk of significant transboundary 
harm prior to undertaking an activity having the potential adversely to affect the 
environment of another State. If that is the case, the State concerned must conduct an 
environmental impact assessment. The obligation in question rests on the State pursuing 

                                                           
74  The Rio Declaration on the Environment and Development is available at: 
http://www.unep.org/documents.multilingual/default.asp?documentid=78&articleid=1163. 
75  I.C.J., Case concerning Pulp Mills on the River Uruguay (Argentina contra Uruguay), judgment of April 10, 
2010, p. 73, para. 205 
76  I.C.J., Cases concerning Certain activities carried out by Nicaragua in the border area (Costa Rica v. 
Nicaragua) and Construction of a road in Costa Rica along the San Juan River (Nicaragua v. Costa Rica), 
judgment of December 16, 2015, p. 45, para. 104. 

http://www.unep.org/documents.multilingual/default.asp?documentid=78&articleid=1163
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the activity.”77 
 
130. The obligation to make an environmental impact assessment – that examines potential 
national and transboundary harm – is established not only in customary law embodied in general 
international law, but also in the conventions to which the coastal States of the Wider Caribbean 
Region are party and that regulate everything relating to the protection of the environment. 
 
131. As mentioned in the preceding chapters, an example of this is the Convention for the 
Protection and Development of the Marine Environment of the Wider Caribbean Region to which 
coastal States of the Caribbean Sea and Colombia are parties. In this regard, the preamble states 
that the Contracting Parties are: 
 

“Conscious of their responsibility to protect the marine environment of the wider 
Caribbean region for the benefit and enjoyment of present and future generations.” 

 
132. The Convention establishes diverse obligations, including that of assessing the potential 
harmful effects of any project that could have an impact on the marine environment of the 
Caribbean and on present and future generations in order to take measures to prevent its pollution 
or other harmful changes (Art. 12(2)); the obligation to develop procedures to share information 
on this assessment (Art. 12(3)), and the obligation to take all appropriate measures to prevent, 
reduce and control marine pollution in the Wider Caribbean Region (Art. 4(1) and (3);  Art. 7 and 
Art. 12(1)). The obligation to make prior assessments so “as to prevent or minimize harmful 
impacts on the Convention area” (Art. 12(l)), as regards potential impacts on the marine 
environment of the Caribbean is expressly established in Article 12(2) of this instrument as 
follows: 
 

“Each Contracting Party shall assess within its capabilities, or ensure the assessment of, 
the potential effects of such projects on the marine environment, particularly in coastal 
areas, so that appropriate measures may be taken to prevent any substantial pollution of, 
or significant and harmful changes to, the Convention area.” 

 
133. Additionally, article 14 of the Convention on Biological Diversity establishes the 
obligation of each State party to “introduce appropriate procedures requiring environmental 
impact assessment of its proposed projects that are likely to have significant adverse effects on 
biological diversity with a view to avoiding or minimizing such effects.” 
 
134. In keeping with the above, the obligation to make a prior and effective environmental 
impact assessment – that examines possible national and transboundary effects – arises from 
customary international law as well as from the applicable treaty-based law, specifically in the 
Wider Caribbean Region. 
 
135. The importance of environmental impact assessments has also been recognized under 
international human rights law. Indeed, in its case law, the Inter-American Court of Human Rights 
                                                           
77  Ibid, p. 57, para. 153. 
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has affirmed, in certain cases concerning indigenous communities, that the obligation to make 
prior environmental impact assessments arises from the Pact of San José. 
 
136. In the case of the Saramaka People v. Suriname,78 in which the Court examined the issue 
of logging permits and mining concessions for the exploration and extraction of certain natural 
resources found on the Saramaka territory, the Court asserted that, as a result of the right to 
property established in the Pact, the State of Suriname was obliged to ensure: 
 

“that no concession was issued within the Saramaka territory at least until independent 
technically capable entities, under the State’s supervision, had make a prior assessment of 
their environmental and social impact.”79 

 
137. This decision was subsequently ratified in the case of the Kichwa Indigenous People of 
Sarayaku v. Ecuador.80 
 
138. According to the findings of the Inter-American Court of Human Rights, the 
environmental impact assessment must be made before granting the concession for any specific 
project. Similarly, the International Court of Justice has emphasized that such assessments must 
be made prior to implementation of a project and that, where necessary, the effects of the project 
on the environment should be subject to continuous monitoring. In the words of the Court: 

“The Court also considers that an environmental impact assessment must be conducted 
prior to the implementation of a project. Moreover, once operations have started and, 
where necessary, throughout the life of the project, continuous monitoring of its effects 
on the environment shall be undertaken.”81 

 
139. Also, in its decision of December 16, 2015, in the cases of Costa Rica v. Nicaragua and 
Nicaragua v. Costa Rica, the International Court of Justice stressed that: 
 

“A State must, before embarking on an activity having the potential adversely to 
affect the environment of another State, ascertain if there is a risk of significant 
transboundary harm, which would trigger the requirement to carry out an environmental 
impact assessment.”82 
 

Or, in other words, States must: 
 
“ascertain whether there is a risk of significant transboundary harm prior to undertaking 

                                                           
78  ICourtHR, Case of the Saramaka People v. Suriname. Preliminary objections, merits, reparations and costs. 
Judgment of November 28, 2007. Series C No. 172. 
79  Ibid. p. 29. 
80  ICourtHR, Case of the Kichwa Indigenous People of Sarayaku v. Ecuador. Merits and reparations. Judgment 
of June 27, 2012. Series C No. 245, paras. 204 to 207 
81  I.C.J., Case concerning Pulp Mills on the River Uruguay (Argentina contra Uruguay), judgment of April 
10, 2010, para 205.  
82  I.C.J., Cases concerning Certain activities carried out by Nicaragua in the border area (Costa Rica v. 
Nicaragua) and Construction of a road in Costa Rica along the San Juan River (Nicaragua v. Costa Rica), 
judgment of December 16, 2015, p. 45, para. 104 [bold added]. 
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an activity having the potential adversely to affect the environment of another State. 
If that is the case, the State concerned must conduct an environmental impact 
assessment.”83 

 
140. This interpretation regarding the moment at which the environmental impact assessment 
should be made is in keeping with the guidelines approved by the UNEP Governing Council in 
its decision 14/25 “Goals and Principles of Environmental Impact Assessment,” according to 
which:  
 

“Principle 1  
States (including their competent authorities) should not undertake or authorize activities 
without prior consideration, at an early stage, of their environmental effects. Where the 
extent, nature or location of a proposed activity is such that it is likely to significantly 
affect the environment, a comprehensive environmental impact assessment (EIA) should 
be undertaken in accordance with the following principles.”84 

 
141. Similarly, at the fourth meeting of the Conference of the Parties to the Convention on 
Biological Diversity, it was asserted that: “[t]o be most effective, the environmental impact 
assessment should be carried out at the design stage of a project to identify where practical plans 
can be made to minimize any adverse effects.”85 
 
142. Secondly, as the Inter-American Court of Human Rights has indicated, environmental 
impact assessment must be made by “independent and technically capable entities, under the 
State’s supervision,”86 in order to ensure an objective, impartial and technically verifiable 
assessment87 and also so that the State can verify that the assessment meets the requirements 
established in the applicable norms. 
 
143. Regarding the specific content of an environmental impact assessment, in the case of the 
Saramaka People, the Inter-American Court Human Rights specified that such assessments 
“should be carried out in accordance with the relevant international standards and best practice.”88 
This means that environmental impact assessments should include: 
 

(i) Potential national and transboundary impacts of the respective project; 

                                                           
83  Ibid, p. 57, para. 153 (bold added). 
84  UNEP, Goals and Principles of Environmental Impact Assessment, Decision14/25, June 1, 1987 
85  Conference of the Parties to the Convention on Biological Diversity, Fourth Meeting, Bratislava, 4 to 15 
May 1998, “Impact assessment and minimizing adverse effects: implementation of Article 14,” 
UNEP/CBD/COP/4/20, 11 March 1998, p.2. 
86  ICourtHR, Case of the Saramaka People v. Suriname. Preliminary objections, merits, reparations and costs. 
Judgment of November 28, 2007. Series C No. 172, p. 29. 
87  IACHR, Indigenous and tribal peoples’ rights over their ancestral lands and natural resources. Norms and 
jurisprudence of the inter-American human rights system. OEA/Ser.L/V/II, Doc. 56/09 (December 30, 2009), para 
252. Decision No. 004 of August 8, 2005, Colombian Departmental Fisheries and Aquaculture Board (Jundepesca). 
88  ICourtHR, Case of the Saramaka People v. Suriname. Interpretation of the judgment on preliminary 
objections, merits, reparations and costs. Judgment of August 12, 2008. Series C No. 185, Para. 41. 
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(ii) Evaluation of possible alternative, when possible, and 
(iii)  Evaluation of potential measures of prevention and/or mitigation of environmental 

damage in the protected region.  
 
144. In this regard, Principle 4 of the UNEP “Goals and Principles of Environmental Impact 
Assessment establishes that: 
 

“An EIA should include, at a minimum:  
[…] 
(c)  a description of practical alternatives, as appropriate; 
 
(d)  an assessment of the likely or potential environmental impacts of the proposed 
activity and alternatives, including the direct, indirect, cumulative, short-term and long- 
term effects.  
(e)  an identification and description of measures available to mitigate adverse 
environmental impacts of the proposed activity and alternatives, and an assessment of 
those measures [...].”89 

 
145. During the Conference of the Parties to the Convention on Biological Diversity, it was 
established that “[t]he environmental impact assessment should, where adverse impacts are 
envisaged, identify alternative project designs (including rejection or the “no-action” alternative), 
as well as mitigation measures or environmental safeguards that can be incorporated into the 
project design to reduce the adverse impacts.”90 
 
146. In addition, the World Bank’s Operational Manual OP 4.01 defines the purpose of 
environmental impact assessment as follows: 
 

“[Environmental impact assessment] examines project alternatives; identifies ways of 
improving project selection, siting, planning, design, and implementation by preventing, 
minimizing, mitigating, or compensating for adverse environmental impacts and 
enhancing positive impacts; and includes the process of mitigating and managing adverse 
environmental impacts throughout project implementation. The Bank favors preventive 
measures over mitigatory or compensatory measures, whenever feasible.”91 

 
147. The obligation to analyze and establish possible measures to prevent or mitigate 
environmental damage in impact assessments is also established in other international 
instruments, such as in the Voluntary Guidelines for the Conduct of Cultural, Environmental and 
Social Impact Assessment regarding Developments Proposed to Take Place on, or which are 
Likely to Impact on, Sacred Sites and on Lands and Waters Traditionally Occupied or Used by 
Indigenous and Local Communities.  

 

                                                           
89  UNEP, Goals and Principles of Environmental Impact Assessment, Decision 14/25, June 17, 1987. 
Principle 4. 
90  Conference of the Parties to the Convention on Biological Diversity, Fourth Meeting, Bratislava, 4 to 15 
May 1998, “Impact assessment and minimizing adverse effects: implementation of Article 14,” 
UNEP/CBD/COP/4/20, 11 March 1998, p.2. 
91  World Bank, Operational Manual, OP 4.01: Environmental Assessment, Revised April 2013. 
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“Environmental impact assessment must evaluate “the likely environmental impacts of, 
and propos[e] appropriate mitigation measures for, a proposed development, taking into 
account interrelated socio-economic, cultural and human health impacts, both beneficial 
and adverse.” 92 

 
 

b) The obligation to cooperation with States potentially affected 
 
148. However, if significant transboundary impacts are identified, the State in whose 
jurisdiction the project is being executed must notify the States potentially affected regarding the 
activity to be implemented and forward it the relevant information from the environmental impact 
assessment, as established by international practice.93 Once this information has been transmitted, 
it is extremely important that the different States that could be affected by the environmental 
damage cooperate with each other in order to propose appropriate and effective measures of 
prevention and mitigating measures. 
 
149.  In this regard, principle 19 of the above-mentioned Rio Declaration on the Environment 
and Development establishes:  
 

“States shall provide prior and timely notification and relevant information to potentially 
affected States on activities that may have a significant adverse transboundary 
environmental effect and shall consult with those States at an early stage and in good 
faith.”94 

 
150. Since then, general international law has incorporated the obligation of cooperation 
between States affected by the risk of harm to the marine environment. In this regard, in the 
MOX Plant case the International Tribunal for the Law of the Sea stated that: 

 
“The duty to cooperate is a fundamental principle in the prevention of pollution of the 
marine environment under Part XII of the Convention and general international law.”95 

 
151. In its decision of December 16, 2015, in the cases of Costa Rica v. Nicaragua and 
Nicaragua v. Costa Rica, the International Court of Justice decided that: 

 
“If the environmental impact assessment confirms that there is a risk of significant 
transboundary harm, the State planning to undertake the activity is required, in 
conformity with its due diligence obligation, to notify and consult in good faith with the 

                                                           
92  Conference of the Parties to the Convention on Biological Diversity, Seventh meeting (COP-7), Kuala 
Lumpur, 9-20 February 2004, Decision VII/16, Annex (Akwé: Kon Voluntary Guidelines), para. 6(d). 
93  UNEP, Goals and Principles of Environmental Impact Assessment, Decision 14/25, June 17, 1987. 
Principle 12; Conference of the Parties to the Convention on Biological Diversity, Fourth Meeting, Bratislava, 4 to 
15 May 1998, “Impact assessment and minimizing adverse effects: implementation of Article 14,” 
UNEP/CBD/COP/4/20, 11 March 1998, p.2. 
94  The Rio Declaration on the Environment and Development is available at: 
http://www.unep.org/documents.multilingual/default.asp?documentid=78&articleid=1163 
95  International Tribunal for the Law of the Sea, Case concerning the MOX Plant between the United Kingdom 
and Ireland (Ireland v. U.K,), Provisional measures, December 3, 2001, p. 245, paras. 204-207. Series C No. 172. 
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potentially affected State, where that is necessary to determine the appropriate measures 
to prevent or mitigate that risk.”96 

 
152.  This obligation of cooperation is also established in conventions to which the coastal 
States of the Wider Caribbean Region are party, such as the Convention on Biological Diversity 
(Article 5). 

 
c) Importance of environmental impact assessments and the obligation of 
cooperation in the case of potential harm to the marine environment of the 
Wider Caribbean Region 

 
153. Regarding the natural and social impacts of harm to the marine environment of the 
Caribbean, UNEP has ruled on the crucial importance of adopting preventive measures – as 
opposed to remedial measures– as follows:  
 

“The economies of a large number of the countries of the region are highly dependent 
upon the marine environment primarily through tourism and fishing. These major 
economic sectors are the first to be affected as a result of degraded ecosystems such as 
coral reefs, mangrove forests and seagrass beds. Remedial action, taken after harmful 
effects are evident in a fragile system, may involve very expensive clean-up operations 
or, at worst, the damage of essential life-supporting systems may be irreparable. 
Remedial measures for the environment will not necessarily revive a damaged tourist 
industry, particularly in the short term.”97 

 
154. Considering the irreparable nature of most damage to the marine environment of the 
Caribbean and, therefore, the serious harm that the quality of life of the inhabitants of its coasts 
and islands may suffer, it is crucially important that, in the case of the construction of major 
infrastructure projects in the Caribbean Sea, complete and reliable environmental impact 
assessments are carried out – that examine not only the national impacts, but also the 
transboundary impacts of the respective projects, as well as the measures required to prevent and 
to mitigate the harm to the marine environment. Furthermore, the obligation to cooperate with the 
States that may be affected by the execution of a specific project in the Wider Caribbean Region 
is relevant in order to ensure the suitability of the said measures of damage prevention and 
mitigation. This is in order to ensure the human rights of all those who could be affected by the 
construction and operation of such projects, irrespective of the State in which they are executed. 
 
155. Based on the foregoing, the Republic of Colombia respectfully asks the Court to answer 
the following questions:    
 

Should we interpret – and to what extent – the norms that establish the obligation 
                                                           
96  I.C.J., Cases concerning Certain activities carried out by Nicaragua in the border area (Costa Rica v. 
Nicaragua) and Construction of a road in Costa Rica along the San Juan River (Nicaragua v. Costa Rica), 
judgment of December 16, 2015, p. 45, para. 104. 
97  UNEP: Relevance  and  Application  of  the Principle  of Precautionary  Action to  the  Caribbean  
Environment Program. CEP Technical Report No. 21. UNEP Caribbean Environment Programme, Kingston, 
Jamaica, 1993. Available at: www.cep.unep.org/pubs/Techreports/tr21en/content.html. 

http://www.cep.unep.org/pubs/Techreports/tr21en/content.html
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to respect and ensure the rights and freedoms set out in Articles 4(1) and 5(1) of the 
Pact in the sense that they infer the obligation of the States Parties to the Pact to 
respect the norms of international environmental law that seek to prevent any 
environmental damage which could restrict or preclude the effective enjoyment of 
the rights to life and to personal integrity, and that one of the ways of complying 
with that obligation is by making environmental impact assessments in an area 
protected by international law, and by cooperation with the States that could be 
affected? If applicable, what general parameters should be taken into account when 
making environmental impact assessments in the Wider Caribbean Region, and 
what should be the minimum content of these assessments? 
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THE CARIBBEAN REGION 

The Caribbean basin comprises over 20 nations and territories, each characterized by unique and wide 
ranging biodiversity and culture. It is one of the world's greatest centers of biodiversity and endemism, 
arising from the region's geography and climate: an archipelago of habitat-rich tropical and semi-tropical 
islands tenuously connected to surrounding continents. Plants and animals arrived from the neighboring 
continents and islands, and as their descendants spread into new environments they evolved as a result of 
new ecological opportunities. The region harbors a staggering 12,000 plant species, 1,518 vertebrate 
species and 3,000 shallow marine species. Of this diverse flora and fauna, many arc endemics tound 
nowhere else on Earth, some unique to individual islands, or to isolated places within specific islands. 

Marine 

The Caribbean tonus the heart of Atlantic marine diversity. Roughly 8 to 35% of species within the major 
marine taxa arc endemic to this area. The shallow marine environment contains 25 coral genera (62 species 
sclcractinian coral), 4 mangroves, 7 scagrasscs, 117 sponges, 633 mulluscs, 378 bivalves, 77 stomatopods, 
148 echinoderms, over 1400 fishes, 76 sharks, 45 shrimp, 30 cetaceans, 1 sirenia, and 23 seabirds. Only 
one marine species has gone extinct, the Caribbean Monk Sea, which was last seen in the mid 1950's. 

The Caribbean contains approximately 10,000 square kilometers ofreef(Spalding, eta! .. 2001; Andretouct 
eta/., 2005); 22,000 square kilometers of mangrove (amended from Spalding eta/., 1997); and as much as 
33,000 square kilometers of scagrass beds (Spalding et a!., 2003). Other unique and interesting carbonate 
stmcturcs found in the insular Cru·ibbcan include stromatolites, algal ridges, ooid shoals, and blue holes. 

There is surprisingly little variation in marine species diversity within the Caribbean province in large part 
because of the high degree of connectivity. The strong and predictable Caribbean Current that meanders 
through the basin year round transporting larvae between islands and regions. As a result, marine habitats 
share many of the same marine species and show remarkably low degree of endemism (between marine 
ccorcgions) in stark contrast to the regions highly endemic terrestrial island biodiversity. Large ranging 
and highly migratory species such as turtles, whales, sea birds and pelagic fishes, inhabit different portions 
of the Caribbean basin during different stages of life. Despite this high degree of mixing, there arc 
significant differences in geology, climate, productivity, and island size all of which influence the relative 
abundance, extent, intactness, and vulnerability of marine biodiversity in the Caribbean. Three distinct 
ecosystems arc identified as follows; 

Tire Ba/wmitm marine ccorcgion encompasses the large shallow bank systems of the Bahamas and Turks 
and Caicos as well as several smaller banks at the southern terminus owned by the Dominican Republic. 
This region of the Caribbean is tectonically very stable creating massive build-up of carbonate sediments 
that make up the banks. The sediments arc almost entirely composed of carbonate grains derived from the 
shells of living organism that thrive in the warm shallow waters. Islands and small islets number into the 
thousands and arc all generally low-lying with very limited fi·cshwatcr river outtlows that occur as 
groundwater discharge. Tides arc larger than in other parts of the Caribbean and have shaped complex 
coastal landforms of tidal creeks, mud l1ats, and ooid sand shoals. Habitat diversity (beta diversity) is 
similarly different than other parts of the Caribbean. Reefs tend to be narrow fringing barriers (bank 
margin reefs) and Holocene biogenic reef islands arc virtually absent. Soft-bottom communities such as 
scagrass beds arc generally sparser than other parts of the Caribbean while macroalgal biomass on deeper 
tore reefs is significantly higher. Coral reefs vary in form mainly with respect to exposure to wave energy 
and generally occur along all of the windward margins of the banks. A number of distinct carbonate 
structures unique to this part of the Caribbean include an extraordinary number of blue holes, modern 
stromatolites actively growing in tidal channels, and active ooid sand shoals. 
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Species diversity in the Bahamian ccorcgion is different to other parts of the Caribbean such as along the 
coasts of south and central America. Absent arc manatees, saltwater crocodiles, and many of the species 
associated with large fluvial estuaries. Acroporid corals (Acropora palmate) is particularly abundant on 
shallow fringing reef stmcturcs and Montastraea wmularis is the major reef builder on the deeper tore 
reefs. Extensive hardbottom algal communities characterize large areas of the exposed southern banks 
whereas soft bottom conmmnitics occur in the island sheltered banks. Reef tish communities in much of 
the region contain largely intact predator assemblages, including large numbers of Nassau groupers 
(Epinepllelous striates) with a very high number of intact spawning aggregation sites. A recent rapid 
ecological assessment of this area found that it harbors some of the largest populations of bonctish in the 
world. 

Sea tm1lcs (mainly greens and loggerheads) forage over much of this area during juvenile lite stages with 
some of the highest densities ever observed. Seabirds occupy many of the uninhabited offshore cays 
particularly in areas of higher productivity such as Cay Sal Barllc. The largest breeding ground tor Atlantic 
humpback whales occur on the banks at the southern end of this ecorcgion. Pressure on the marine 
resources continues to be comparatively light due to the fairly low population densities and oppo11unitics in 
the growing tourism industries. 

Tire Greater Autil/es arc the large, tectonically active and mountainous islands of Cuba, Jamaica, 
Hispaniola, and Puerto Rico. The sheer size and height of these island masses arc enough to create 
localized daily adiabatic winds that can override the regional easterly trade winds and produce localized 
climate and rainfall. Watersheds are small to moderate in size producing substantial fluvial discharge and 
nutrients into the coastal zones. Tectonic activity in this area of the Caribbean remains high because of the 
underlying plate boundary and tectonic uplift continues today. Estuaries tend to occur as large tectonic 
shaped inlets (perpendicular to the coastline) that may be highly stratified and deep depending on the 
amount of fluvial discharge. Except for the north coasts of Cuba and Puerto Rico, tides arc typically quite 
low (-25 em) tor much of the rest of the ccorcgion. The marine habitat beta diversity in the Greater 
Antilles is higher than in the eastern Caribbean or Bahamian ccoregions because of the substantial 
gradients around the islands with respect to exposure and productivity. Fringing reefs arc most common 
with larger barriers forming along the wider shelf areas south as found along the south coast of Cuba. 
There arc several banks within this ccorcgion including Pedro Bank and several otT the south coast of Cuba 
but the water depths arc greater than for banks in the Bahamian ccorcgion. 

Marine species diversity is high but larger megafauna have been severely impacted by human activity over 
the past several hundreds of years. Small populations of manatees and saltwater crocodiles still occur on all 
of the Antilles but arc restricted to a very small portion of their original distribution. Similarly, sea turtle 
populations and nesting occurrences have also been dramatically reduced from what was observed several 
hundreds of years ago but still occurs on all ofthe islands in small numbers. Coral reef species include all 
ofthc known sclcractinian corals that exist in the western tropical Atlantic. With a combined population of 
over 25 million on these islands, the density of people living on the Greater Antillean islands is some of the 
highest in the world. Severe ovcrtishing has depleted reef tish stocks and altered the trophic structure of 
the entire coastal zone. 

Tire Lesser Antilles or Eastern Caribbean is a half-moon shaped string of over 60 islands stretching 600 
miles tram the U.S. and British Virgin Islands to Grenada. This region of the Caribbean is a back-arc basin 
and characterized by small island sizes many of volcanic origins associated with the adjacent plate 
boundary. The Virgin islands (U.S. and British) found at the northern boundary of this ecoregion arc 
geologically more similar to the Greater Antilles but have been grouped into the Eastern Caribbean because 
of their small island size and easterly exposure to the Atlantic swells. The small size of the islands 
minimized localized climate and rainfall effects and produces very few large freshwater rivers or estuaries. 
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Coastal salt ponds arc quite common that arc orientated parallel to the coastline but arc often not 
hydraulically connected to the sea in part because of the lower tidal amplitudes ( -25 em) in this portion of 
the Caribbean. Much of the eastern Caribbean is influenced by the discharge of massive amounts of 
ii'cshwatcr from several large South American rivers such as the Orinoco. This produces salinities well 
below oceanic conditions for several months each year. Coral reefs tend to occur as fringing torms around 
the islands and the northern more exposed portions of the eastern Caribbean also has unique coral algal 
ridges which tonn in response to high wave energy. 

Marine species in the eastern Caribbean arc similar to elsewhere in the Caribbean but is somewhat lower 
diversity than found along the larger islands or continental coasts. Species such as manatees and saltwater 
crocodiles are rare (although historically Manatees were tound in Guadeloupe) as arc species associated 
with larger estuaries. Sea turtle nesting tor both Leatherback and Hawks bills is common on many of the 
islands and the area is important for Green tmtlc foraging. Seabirds arc also very abundant in this area of 
the Caribbean possibly because of easy access to deeper water productive fishing grounds. Whales, 
including Humpback and Sperm, frequently usc this area during the winter possibly because the easy 
access through numerous deep water channels that bisect the islands. This ccorcgion spans more than 17 
distinct political units, with a population of just 2.5 million inhabitants. The small island size and 
developing economics and their isolation make these islands more vulnerable to environmental degradation 
and more dependent on tourism than the other regions. 

Terrestrial 

The large geographic expanse of the Caribbean contains at least fourteen Holdridge Life Zones and a 
complex geology (Lugo et a/., 2000). The Greater Antilles (Cuba, Hispaniola, Jamaica, Puerto Rico and 
the Virgin Islands) arc located on a partially elevated platform that supports a mature volcanic range. The 
Lesser Antilles (the islands from Anguilla to Grenada), arc of more recent origin, consisting of an outer 
chain of islands composed of low coral and limestone and an inner chain of steep volcanic islands. The 
Bahamas bank assemblage (including Turks and Caicos), located southeast of the Florida peninsula, rises 
tl·om a rock submarine plateau (Lugo eta/., 2000; Arcccs-Mallca eta!., 1999). 

The Caribbean is one of the world's centers of terrestrial biodiversity and endemism. It harbors about 
12,000 plant species and 1,518 vcttcbratc species (668 bird, 164 mammal, 497 reptile, and 189 amphibian 
species). Of this diverse tlora and fauna, 7,000 vascular plant species and 779 vertebrate species (148 bird, 
49 manm1al, 418 reptile, and 164 amphibian species) arc endemic to the Caribbean. This accounts for 2.3% 
of the world's 300,000 plant species, and 2.9% of the world's 27,298 vertebrate species. Total land surface 
of the Caribbean islands is only 263,500 km2 with only 11.3% of the original primary vegetation 
remaining, an aggregated area of only 29,840 km2

• Many species arc endemic not only to the region, but to 
individual islands, or to isolated places within specific islands. Among the faunal groups, very high 
endemism is found in fish, amphibians, reptiles, and mammals (Myers, e/ a/., 2000; Davis et al., 1997; 
Woods & Scrgilc, 2001; Global Amphibian Assessment, 2004; Raftaclc el a/., 1998; Nowak, 1994; Nature 
Serve). 

Caribbean species richness is supported by diverse habitats; there arc 4 major habitat types, 16 WWF 
ccorcgions, and 14 Holdridge life zones. The distribution and biodiversity characteristics of the major 
habitat types (Adams 1972; Arcccs-Mallca ct a!., 1999; Borhidi 1991; CotTcll and Correll, 1982; Howard 
1973; Lugo ct al., 2000; Ncotropical Ecosystems Integrity Assessment 2001) arc described below: 

Tropical/ Subtropical Moist Br()(ul/eaf Forests are characterized by the large number of tree species 
occurring together with a closed canopy. Gregarious dominants arc uncommon. The forest in general has 
smooth, wind-sculptured canopies without emergent trees. Understory vegetation, especially herbaceous 
plants, is often sparse. Cylindrical bole, pinnate !cat: large leaf blade, buttress, Iiana, and caulit1ory are 
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conunon. It occurs in a climate where water stress is absent with no regular annual dry season and an 
average of monthly rain tall of I 00 mm or more, or where water stress is intermittent with short dry season 
of monthly rainfall of 60 mm or more or with particular soil conditions. This factor is coupled with high 
temperature (mean temperature 18°C or more in the coldest month of the year) and a strong evapo­
transpiration. The high net primary productivity of successional torcsts supports a large animal population, 
but not the same species as a mature forest. Dominant species groups include Lcguminosac, Moraccac, 
Mcliaccac, Palmac, and Lauraccac. Diagnostic species groups arc Bromcliaccac and tree terns. In the 
Caribbean, moist forests occur mainly in lowland areas influenced by north-easterly or north-westerly 
winds, and windward mountain slopes, e.g., northern part of eastern Cuba, northern Jamaica, eastern 
Hispafiola, northern Puerto Rico, and small patches in the Lesser Antilles, Trinidad and Tobago. 

Tropical I Subtropical Dry Broadleaf Forests arc found in areas with high temperatures throughout the 
year, an annual precipitation of less than I ,600 nm1 with one or two long and pronounced dry seasons. The 
duration and intensity of drought govern the distribution of dry to rests. Dry to rests during the rainy season 
arc often similar physiognomically to tropical humid forests but arc generally smaller in stature and 
biomass, lower in biodiversity, and more seasonally pulsed in tree gmwth, reproductive cycles, and organic 
matter turnover than forests with higher and less seasonal rainfalL The structure and composition of dry 
forest vary greatly relative to climate, soil, and other environmental tactors. Factors that arc largely 
governed by latitudinal position such as timing, frequency, and duration of dry periods, arc also important 
determinants of dry forest characteristics. Dry to rests usually have a high level of endemism. Most woody 
plants and succulents arc diccious or hermaphrodites but self incompatible. Their reproduction relics on 
pollinators, particularly bees. Dominant species groups include Capparidaccac, Cactaccac, 
Erythroxylaccae, Zygophyllaccac, Anacardiaceae, Astcraccae, Malvaccae, Lamiaccac, and Lcgurninosac. 
Common genera include Acacia, Caesalpinia, Cassia, J\;fimosa, Tabebuia, Capparis, Byrsonima, Lysi!oma, 
Ceiba, Aspidosperma, EIJ'Ihroxylon, Brya, Pictetia, Plwneria, and Bursera. Diagnostic species arc 
Jv!elocactus spp., Cepha/ocereus royenii, Leptocerreus quadricostatus, and Tllrinax morrisii. In the 
Caribbean dry forests arc found in The Bahamas, Caymcn Islands, Cuba, Hispaniola, Jamaica, Leeward 
Islands, Puerto Rico, Trinidad and Tobago, and Windward Islands. The dry torcst lite zone tends to be 
favored for human habitation, largely because of relatively productive soils and reasonably comf011able 
climate. For this reason, few dry forests remain undisturbed. 

Tropical I Subtropical Couiferous Forests belong to a tire-maintained, single-species dominant system. 
They occur on nutrient-poor acidic soils, either on qum1z sands, slates and sandstones as subclimax 
communities, or as paraclimax conmmnities on territic soils. In addition to fires, hurricanes and landslides 
arc the major natural disturbance affecting the distribution, composition and structure ofthc pine forests. In 
the Caribbean pine forests arc found in The Bahamas, Turks, Caicos, Cuba, and Hispaniola. In Cuba, 
coniferous forests occur in the eastern and western ends of the island. The lowland pine forests on the 
territic soils or slately sandstone arc dominated by Pinus caribaea var. caribaea; while pine forests on 
deep, acidic fcrritic soils arc dominated by P. cubensis. They arc rich in endemics. Low-altitude pine 
to rests of Isla de La Juvcntud m·c dominated by P. lropica/is. Montane pine forests on acidic soils derived 
fi'om sandstone and andcsitic tuffs in south eastern Cuba arc dominated by P. maestrensis. On the island of 
Hispaniola, montane pine forests arc found in the Cordillera Central with P. occidenta/is. Pine barrens or 
open pine woodlands on limestone with monospccitic canopy of P.caribaea var. bahamensis occur in The 
Bahamas. The major threats to pine forests include irrational timber extraction and frequent man-made 
fires which change the age structure and density of the pine torcsts, and exotic species which displace 
native species in the understory modifying the fire regime, water and nutrient availability. 

Shrublwuls and Xeric Scrub occur in areas of rain shadows created by mountains in areas of extreme 
temperatures. Xeric areas generally have low and highly seasonal precipitation, with great interannual 
variation. Xeric shrublands arc open vegetation with small trees and shrubs, cacti arc dominant or co­
dominant in both shrub and canopy layers. Vegetation cover by annual plants varies due to large 
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quantitative and seasonal rain fluctuations. During the dry season the landscape is barren. A large 
proportion of xeric vegetation consists of annual plants. Microphyllous shrubs, small succulent trees, plants 
in rosettes (such as agaves and terrestrial bromcliads) or pcretmial and semi-deciduous slmtbs can also be 
present. Xeric vegetation has high levels of endemism at the species and genus level. Flowering and faunal 
reproduction processes arc adapted to rainy seasons. Ants and rodents arc fundamentally important 
species. Habitat diversity in the hot xeric system is spatially very heterogeneous and patchy. Dominant 
species include Rillereocereus lz)Wirix, Opunlia spp.. Cylindropuntia histrix. Rlwdocactus cubensis, 
Caesalpinia spp:. Capparis spp., Gaujacum o.fficinale. Consolea macracantlw, Demlrocereus nudijlorus, 
Pilosocereus brooksianus. Harrisiafernowii, Agave a!bescens, and Melocactus acunae. Diagnostic species 
group arc Jacquinia, Goc/matia, Cordia, Gueltarda, Lantana and Coccothrinax palms. In the Caribbean 
xeric shrublands and cactus scrubs arc found on the Leeward Islands, Windward Islands, and Cuba. 

The biological diversity of Caribbean islands is very spatially compact. It was recently noted (Lugo eta/., 
2000) that major environmental gradients and vegetation change occur over short distances ofless than 100 
km. Natural disturbances, such as earthquakes, volcanic eruptions and hurricanes, in combination with 
human interference such as mining/quarrying, air/water pollution, forest tires, agriculture development, 
urban sprawl, tourism, introduced animals, and invasive exotics have modified vegetation and the 
landscape ofthc Caribbean. Strategies must be developed to prioritize conservation actions to prevent the 
remaining endemic species habitats becoming severely fragmented. 

Freshwater 

The Caribbean's freshwater biodiversity is found in a variety of habitats including large lowland rivers, 
montane rivers and streams, lakes, wetlands and underground karst networks. In addition to being habitats 
tor many important, unique and migratory animals and plants, these freshwater habitats provide clean 
water, food and many services to local communities. These services arc especially impot1ant as the small 
islands of the insular Caribbean arc completely sutTOundcd by salt water, and rely greatly on limited, land­
based fi·cshwatcr fi·om functional ecosystems. 

Information on the distribution of many Caribbean freshwater species is scarce, distribution is not known 
tor most freshwater taxa, even for fish that arc otherwise well studied. 167 freshwater fish species have 
been identified (Ncodat, 2007; Lee eta!., 1983; Rcis et al., 2003), although there have been a large number 
of introduced species from aquaculture and aquarium collections. Fifty of these species arc endemic to the 
Caribbean, with the genera Limia and Gambusia being predominant. 

Reptiles are represented by several species that arc included in the IUCN Red List such as the American 
and Cuban Crocodiles ( Crocody/us acutus and C. rhombij'er) and the Hispaniolan Slider (Trachemys 
decorata). Amphibians arc primarily terrestrial in the Caribbean represented by the Genus 
Eleuthcrodactylus but some truly aquatic species exist within the Genera Bufo, Hy/a and Osteopi/us (e.g. 
Bt!fo jluviaticus. B. guentheri. Hyla !tei/prini, H. l'asta and Osteopilus dominicensis) with a tendency to be 
locally endemic. 

Macroinvcrtcbrates arc imp011ant to Caribbean fi·cshwatcr biodiversity due to their disproportionate 
influence on ecosystem li.mctioning. lvfacrobrachium is a widespread genus indicated in the ecological 
literature as a keystone species in insular Caribbean freshwater environments (Pringle eta!., 1993; Ramirez 
& Pringle 1998; March et a!., 200 I). At least six species of Macro brachium shrimp (M. acantlwrus, ill. 
carcinus, M. crenu/atum. lvl. .f!wstinum. lvl. heterochirus. and M. o/j'ersii) arc known to occur in tl·cshwatcr 
habitats on Caribbean islands (Holthuis, 1952; Chace & Hobbs, 1969; Hunte, 1976; Covich & McDowell, 
1996; Bowles et a!., 2000). Widespread fi·cshwatcr prawns tound in the Caribbean belong to the genus 
Atya that has at least three known species (A. imwcrwus. A. lanipes. and A. scabra). Aquatic insects have 
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representatives in the taxonomic groups Tricoptcra, Ephcmcroptcra, Diptera and Odonata, with some being 
included in the IUCN Red List (Or!lwles/es clara. 0. lrinilalis, and Phyloles/es ellie/ae). 

The Bahamas Arc/ripe/ago Ecoregiou: The entire region was shaped by sea level changes during the 
Pleistocene Icc Age, encouraging karst and cave development. The numerous caves and sinkholes in the 
Bahamas can reach depths of I 00 metres, representing the lowest sea level fi·om Pleistocene times. Today, 
the groundwater on many islands consists of a freshwater lens tloating on underlying sea water. Most of 
these islands contain much shallow water and swamps, some of them connected to fi·cshwater streams. 
Southern islands lack well-developed groundwater resources, although localized freshwater lenses do 
occur. Caicos island has the only standing fi·cshwatcr ponds, of which there arc seven. Literature from the 
eighteenth century rcp01t a large lagoon that ti:agmented as consequence of increased aridity ti·om land 
clearance (Keegan, 1993 ). 

The inland blue holes found in the Bahamas arc a unique type of cave ecosystem, with a layer of freshwater 
lying above a layer of salt water below. They were created during the icc ages, when sea levels were 400 
feet lower and the Bahamas was a great exposed limestone platform. Stalactites and flowstonc present. 
within the caves were termed at these times when the caves were dry or above sea-level. Blue holes arc 
particularly abundant in the north of Andros Island, with other concentrations of blue holes occuring on 
Grand Bahama, Elcuthera and Mayaguana islands. Fauna tound in Blue Holes include Typhlatya shrimps, 
Cyprinodon variegats baconi, Lophogobius cyprinoids and Gambusia hubbi. lsopods of the genus 
Bahalana are endemic to the Bahamas with five species, originally described from Mount Misery Cave, 
Little Bay, Mayaguana Island, and later found in Duncan Pond Cave on Acklins Island. 

Tile Cuba Arclzipelago Ecoregiou: includes the island of Cuba, the Isla de Ia Juvcntud and 1,600 islets and 
cays. The island of Cuba is mostly tlat land rolling plains with mountain systems, such as the Sierra del 
Escambray, the western Sierra de los Organos and the rugged easterly Sierra Macstra. Much of the 
southern coast is low and marshy with wetland ecosystems. Cuba has over 200 rivers as well as small 
streams that arc dry in summer. The country's longest river is the Cauto. The highest point is the Pico Real 
del Turquino at 2,005 meters in the Sierra Macstra. 

The Sierra del Escambray mountain range in south central Cuba is characterized by rivers, watcrtalls and 
caves. Sierra de los Organoscontains many cave systems and underground rivers. Sierrn del Rosario 
mountain range has high pluviomctry and many waterfalls. Sierra Macstra is home to the headwaters of the 
area's most importnnt rivers, including El Cauto, Cautillo, Contrnmaestrc, Bayamo, Guisa and Guama, 
terming part of the extensive Cauto basin. In the southern purl of the Sicrrn, arc the dcltns of Mota and 
Macio. The Delta of the Cauto River is a biodiversity refuge and is a Ramsar site covering 61,700 hectares 
with extensive mangroves. It includes the Turquino Nacional Park and the Alejandro de Humboldt 
National Parle Wetlands can be tound throughout Cuba. They harbour a wide diversity of species 
including ducks, herons, gallinules and rails, many of which arc endemic to the island. The southern 
Zapata Peninsula and its surrounding areas contain extensive wetlands. The Cauto river flows into the Gulf 
of Guacanayabo in the cast of the island. The 48,000 hectares of the Cauto delta with its complex of 
estuaries and lagoons has been proposed as a Ramsar site. Cicnaga de Lanicron the Isle ofYouth consists 
of approximately 88,000 hectares of wetlands. The area also includes other habitats including semi­
deciduous forest, freshwater coastal lagoons, mangroves, swamp grasses and small rivers. Humedal Rio 
Maximo-Cagi.icy is an extremely fragile marine-coastal ecosystem undergoing salinizntion. Located at the 
mouth of the rivers Maximo and Cagi.icy, with a number of keys in the shallow waters, this area is the 
largest nesting site tor flamingos in the Caribbean and is also a refuge for other migratory birds fi·om across 
the Americas. Large populations of American crocodile and Caribbean manatee, both vulnerable species, 
inhabit the Humcdal Rio Maximo-Cagiicy. 
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The .Jamaicau Ecoregiou: The island is made up of coastal lowlands, a limestone plateau, and several 
mountain ranges; the Blue Mountains, a group of volcanic hills, in the cast, the Central Range in the north 
and the Port Royal Mountains that rise above the Liguanca Plain just north of Kingston. The highest point 
is Blue Mountain Peak, at an elevation of over 2,255 meters. The John Crow Mountains arc the largest 
limestone range in the country. The mountains create a network of 160 rivers and watcrfhlls. The eastern 
lace of the Blue Mountains receives more than 300 inches of rain each year, providing water for nearly half 
of Jamaica's population. The largest river on the island is the Black River. Other significant rivers include 
the Rio Cobrc, the White River, the Rio Grande, and the Lethe. 

The limestone substrate accounts tor the great nwnbcr of caves found in Jamaica. Karst habitat is tound 
ncar the Cockpit Country which is a rugged area of inland Jamaica that has been proposed as a World 
Heritage Site. It includes the upper parts of three important watersheds of the Great River, Black River and 
Martha Brae, and is next to the Montcgo River and St. Ann watersheds, recharging aquifers in St Elizabeth, 
St. James and Trclawny. The porous nature of karst landscapes means that relatively little exploitable 
sur£1cc water nmoff is present. Karst springs well-up from the limestone aquifer in the northern, lower 
elevation areas. Drainage is mostly vertical and feeds underground rivers more than lOOm below ground 
level. These rivers may re-emerge more than 8 km from their source. Small rivers can emerge fi·om blue 
holes and mn shot1 distances before disappearing underground, but generally the areas are chy or, in the 
case of low elevation regions, contain ponds only during the wet season. The limestone aquifer, however, 
has the capacity to contribute over 40% of the island's exploitable ground water. Negri! Great morass is the 
second largest stand of freshwater wetlands in Jamaica. This forest covers an area of 6,000 hectares, and 
acts as a filter of fi·cshwatcr ii·om the Fish River Hills to the cast, flowing into the Negri! marine park in the 
West. 

The Black River Lower Morass is a diverse set of habitats, where five rivers meet, including wetlands, 
mangroves, and marshland containing the largest crocodile population in Jamaica and birds such as egrets, 
herons, ducks and the blue-winged teal, and savatmas with plants such as butterfly ginger, bull thatch, saw 
grass, water hyacinths and pancake lilies. P011land Bight is a body of water between the Hcllshirc Hills to 
the west of Kingston and Portland Ridge. The P011land Bight Protected Area is rich in wildlife with the dry 
limestone forests of Hcllshirc, Portland Ridge and Brazilctto Mountain, and the largest almost continuous 
mangrove stands remaining in Jamaica. The wetlands supp011 many waterfowl and crocodile, which, 
together with the extensive sea-grass beds in the waters of the Bight provide probably the largest nursery 
area for fish, crustaceans and molluscs on the island. This supports 4,000 of Jamaica's 16,000 fishers and 
their families. 

The Hisptmiola Is/anti Ecoregion: Hispaniola, the second largest island in the Greater Antilcs, is fanned 
fi·om continental rock and and has five major mountain ranges, the Cordillera Central, the Cordillera 
Septentrional, Cordillera Septentrional, Cordillera Oriental, and the Sierra de Neiba. Pica Duarte in the 
Cordillera Central is the highest peak in the Antilles at 3,087mcters and Pic de Ia Selle in the southern 
range is the highest point in Haiti, at 2,680 meters. 

The Dominican Republic has seven major drainage basins. Five of these rise in the Cordillera Central and a 
sixth, in the Sierra de Yamasa. The seventh flows into Lago Enriquillo fi·om the Sicn·a de Neiba to the 
nmth and from the Sierra de Baoruco to the south. The Yaquc del Norte is the most significant river in the 
country at 96 km long, with a basin area of7,044 square kilometres. Its headwaters arc ncar Pica Duarte at 
2,580 meters and it flows into the Bahia de Monte Cristi on the northwest coast, where it forms a delta. The 
Yaque del Sur is the most impot1ant river on the southern coast. The headwaters arc at an altitude of2,707 
meters in the southern slopes of the Cordillera Central. Three quarters of its 183 km length is through the 
mountains, and has a basin area of 4,972 square kilometers. The river forms a delta ncar its mouth in the 
Bahia de Nciba. The At1ibonitc river flows from the western Dominican Republic across central Haiti to the 
Caribbean Sea. The watershed of 9,530 square kilometres is critical to the sustained development of the 
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Western San Juan valley and border area within the Dominican Republic, and is the prime source of water tor 
the Pcligrc Dam, whose irrigation, domestic water, and hydro-electric services arc essential to the economic 
development and food security of Haiti. 

The Lago Enriquillo lies in the western part of the Hoya de Enriquillo. Its drainage basin includes ten 
minor river systems and covers an area of over 3,000 square kilometers. The northern rivers of the system 
rise in the Sierra de Nciba and arc perennial, while the southern rivers rise in the Sierra de Baomco but 
only flow after heavy rainfall. Most of the wetlands arc found in the north-central part of the island; Laguna 
Limon, Laguna Rcdonda and floodplains of the Rio Yuna and Rio Ban·acotc and also in the southeast; 
Lago Enriquillo, Laguna Limon, Laguna Cabral, Laguna de Oviedo and Laguna Salada. 

The Puerto Rico l<>laud Ecoregio11: The Freshwater System in Puerto Rico is composed of surface running 
water, ground water, wetlands, coastal lagoons, a few natural ponds and geothermal springs. There arc also 
artificial reservoirs, channels for agricultural irrigation and cattle ponds. Most of the wetlands arc in the 
lower watersheds and the one lake, Cartagena, suffers from high sedimentation rates. All headwaters arc 
below 1,350 meters elevation. Despite low elevations, Puerto Rico has a highly diversified and complex 
aquatic ecological system. As usual for the Caribbean, stream flows in Puerto Rico vary widely because 
the rainfall pattern is influenced by windward I leeward orographic effects, as well as the impact of 
seasonal storms and hurricanes. 

There arc 17 major watersheds on the island with chemical composition of stream water reflecting the 
island's geology (Bogart et a!., 1964). These arc divided into 33 watersheds and sub-watersheds. The 
largest by drainage area arc: Grande de Loiza, La Plata, Grande de Arccibo, Grande de Ai'iasco, Caliza de 
Arccibo, Guayanilla and Guajataca. The watersheds were grouped based on a potential historical 
cotmcctivity, common geology, physiographic and climatic characteristics. In the Northeast there is a 
complex of small watersheds where the Loiza is the only relatively large river. Topography in the south is 
flat and the climate is drier than the rest of the island. Its watersheds arc very small, with low flow rate and 
drainage density but arc subject to flash flooding. Rivers in this part of the island include: Guamani, Scco, 
Salinas, Coamo, Jacaguas, Tallaboa, Guayanilla, and Yauco. There is also a large wetland system, which 
has been impacted by intensive agriculture and irrigation channels. Water temperature has no significant 
variation, ranging fi·om 70°F to 90°F, in contrast to islands such as Hispaniola and Cuba and is a 
consequence of the island's low elevation. There is turbidity due to sedimentation because of steep 
topography, heavy rainfall and erodablc soils. Turbidity has also been accentuated by human activities, 
such as urban development and agriculture. The west of the island has few relatively large watersheds with 
a high precipitation rate. Although climatic conditions are similar to the northeast, the drainage density is 
not and catchments surface is larger in the main rivers including Grande de Afiasco, Guanajibo and 
Culcbrinas. In the northwest, there is a karstic system with low drainage density and few large rivers . 

. Many of the rivers mn underground, hindering efforts to accurately map their distribution. They include 
the Guajataca, Camuy, Grande de Arccibo, Grande de Manati, Cibuco, La Plata, and Bayamon. 

Lesser Antilles Comp/e.y: Ecoregion: The Lesser Antilles arc a chain of islands from the Virgin Islands in 
the Nm1h to Grenada in the south. As small islands, many areas do not have representatives of tl·cshwatcr 
biodiversity. 

The Guadeloupe Archipelago consists of five islands including St Barthelemy and St Martin. The 

Soufi·icre Mountain is the highest point in the Lesser Antilles at 1,484mcters and is located in the Pare 
National de Ia Guadeloupe on Basse-Terre. There nrc two main rivers, the Bras-David and Corossol. 
Donimica is mostly covered by rainforest and has many watcrfhlls, springs and rivers including the La you, 
L'Or, Macouchcrie, White river and Indian river. Cabrits National Park contains tropical torcst and the 
largest wetland of the island. Momc Trois Pitons contains several crater lakes and waterfalls. The highest 
point is Morne Diablotin at I ,438m. MarJinique is mountainous with three principal volcanoes; Mount 

10 
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Pclcc which is an active volcano of l,397mctrcs, Lacroix Peak at 1188 meters and Mount Vauclin at 50 I 
meters. The relief of the island has led to a complex drainage pattern, characterized by short watercourses, 
with some mangroves and estuaries. In the south, the Salce and the Pilote rivers tlow ti·om Mount Vauclin. 
In the center, the rivers tlow outwards fi·om the Cat·bct Mountains, including the Lorrain, Galion, Capot, 
and Lczardc rivers. In the north, the Grande River, the Ccron, the Roxclanc, the Peres, and the Scchc 
ilTcgular torrents. Sl Lucia is the most mountainous Caribbean island, with the highest peak being Mount 
Gimic, at 950 meters. Rivers include the Rosscau, Cui de Sac and Troumassc. St. Vincelll is a rugged 
volcanic island. La Sout1·icrc is the highest peak at 1178 meters, and dominates the northern third of the 
island. Very little of the island is tlat, the Central and Southern sections of the island fall sharply from the 
300 to 600 meter mountains to the sea. Grenada is a rolling, mountainous and volcano island with several 
small rivers and watcrti:Jlls, rainforests including Mount St. Catherine at 835 meters, a wetland system and 
the volcanic lakes ofLcvcra Pond and Antoine Lake. 

The diverse marine, terrestrial and freshwater habitats and species of the region arc closely linked to the 
local human communities. Human well being relics upon diverse ecosystem services, such as buftcring 
coastal communities li"om the effects of storms, freshwater, growing and harvesting food, providing a basis 
tor recreational and tourism industries in addition to providing habitat for commercial species. 

VULNERABILITY AND THREATS 

Heightening human pressures in the region arc thought to be putting the biodiversity of the region under 
unprecedented stress. Activities include cruise ship tourism, terrestrial and marine tourism and their 
associated inti·astructurcs, hydropower dams and reservoirs, canalization, freshwater withdrawals, road 
building, agriculture, over-fishing, introduction of alien species, sand and bedrock mining, discharge of 
untreated sewage and industrial waters, intensive agrochcmicals usc, aquaculture, overharvesting, 
population growth, urban sprawl and resource extraction. These activities can lead to changes in ecological 
systems such as habitat fi·agmentation, degradation and loss, invasive species, hyrdrological regime change, 
degraded water quality, pollutant release, sedimentation, ecosystem service degradation and the resulting 
cftccts on local human communities. The cumulative impacts of all these influences on biodiversity arc 
largely unknown. 

The complex mix of political and social tbctors exacerbates these problems and results in the Caribbean 
being one of the world's most threatened places. The strategies necessary to balance sustaining the 
livelihoods of people and the growth of economics with the need to reduce threats and protect remaining 
biodiversity arc complex and interrelated. Deciding how and where to act in the face of multiple, imminent 
tlu·cats is an increasing challenge. It is hoped the data on many of these tlu·cats in addition to conservation 
targets and tools contained within the Caribbean decision support system (Appendix H) will greatly 
facilitate actions to meet these challenges. 

II 
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Executive Summary 
Introduction - the Argument in Brief 

The peoples of the Caribbean an: de lined by the Sea whose 
shores they inhabit. In the rich diversity of cultures and 
nations making up the region, the one uniting !1Jclor is the 
marine ecosystem on which each ultimately depends. 

If that ecosystem is under threat, so arc the livelihoods of 
millions of people. The economic activity orthc Caribbean 
is based to a very great extent on the bounty of the Sea and 
the natural beauty which attracts visitors Ji·mn around the 
world which, in tum, require the healthy !imclioning of 
complex physical and biological processes. The coral reefs 
and the scagrass beds, the white-sand beaches and the !ish 
shoals of the open ocean: these are natural capital assets 
whose loss or degradation has huge implications lor the 
development of the region. 

Apart from the economic importance of the ecosystem, 
it shapes the lives of all the inhabitants of the Caribbean 
in ways which defy statistical analysis. The Sea and its 
coasts form the stage on which the cultural, spiritual, and 
recreational life of the region is played out. 

It may be united by its sea, but the Caribbean region is 
divided by its history. Five hundred years of settlement by 
Europeans, Africans, Asians, and people lrmn other parts 
of the Americas has bequeathed to the region a patchwork 
of independent slates and numerous colonies administered 
by govcmments in a different hemisphere. This presents 
unique challenges to the establishment of the co-operative 
policies needed to manage this ecosystem for the common 
good, and to achieve the most secure long-tenn fl!ture lbr 
the Caribbean peoples. 

The situation is made even more complex by the inllucnce 
on the Caribbean Sea ecosystem of decisions in parts of 
the world with no direct territorial link to the region: !rom 
the usc of the waters for fishing by Asian fleets and by 
intemalional shipping, including the transport of nuclear 
waste en route to the Panama Canal and oil shipments 
from the Middle East to refineries in the Gulf of Mexico; 
to the pollution and sediments canicd by rivers from deep 
inside the South American continent; and even the energy 
choices of societies throughout the world which have major 
implications for the Caribbean Sea through the pace of 
global warming. 

All or tlicsc fl1ctors combine to create an urgent need 
for a new overview of the state of the Caribbean Sea; an 
analysis of the lorces driving change and the implications 

for the well-bring of the Caribbean peoples; and a review 
of the options available to policy-makers in the region 
and beyond. This Caribbean Sea Ecosystem Assessment 
(CARSEA) attempts to fulfil that need. 

ln common with the pmclicc of the Millennium Ecosystem 
Assessment (MA) of which it is a part, CARSEA first sets 
out a detailed picture of the condition and trends of the 
ecosystem; it then develops a number of scenarios aiming 
to simulate the likely outcome of different plausible future 
paths lor the region; and finally it reviews the responses 
available to decision-makers. 

The main points of the assessment will be summarized in 
the following pages. More detailed analysis and references 
to the sources on which it is based arc available in the body 
or the document. 

Three key messages can be highlighted at the outset. 
First, some of the vital services which human communities 
derive from the Caribbean Sea ecosystem arc being placed 
in jeopardy, alien by the very activities and industries whose 
long-lcnn future depends on the continuing provision of 
those services. 

Second, a reduction in the stresses being placed on the 
natural functions of the Caribbean Sea will require new 
ways of working together amongst the disparate political 
authoritics making up the region. 

Finally, the combination of dependence on the integrity 
of its marine ecosystem and vulnerability to global forces 
beyond its control puts the Caribbean in a special position 
which merits recognition and concrete action by the 
international community. 

The Sea and ils People 

The semi-enclosed Caribbcan Large Marine Ecosystem 
(CLME) is a distinct ecological region, bounded to the 
Norll1 by the Bahamas and the Florida Keys, to the East by 
the Windward Islands, to the Soutl1 by the South American 
continent, and to the West by the isthmus of Central 
America. Covering an area of more than 2.5 million square 
ki lomelrcs, it is the second largest sea in the world. For the 
purposes of this assessment, the Caribbean is taken as these 
waters, the islands within the Sea and bordering it, and the 
river basins of continental territories draining into the Sea. 
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The Caribbean, home to more thtm 116 million people,' 
is divided among 22 independent states, of which 9 
arc continental countries of South and Central America, 
and the remainder islands and archipelagos. In addition, 
lour colonial authorities---the United States (U.S.), the 
United Kingdom (U.K.), France, and the Netherlands··· still 
exercise political control over 17 island territories in the 
region. 

The complex political structure, produced by the historic 
struggles lor control of the resources of the Caribbean, 
and rc!leeting a wide cultural diversity arising from that 
history, has left the region with a series of overlapping 
regional authorities exercising varying degrees of policy 
co-ordination over parts of the Sea. This creates a 
significant problem in the exercise of a holistic approach 
to the management of the Caribbean Sea ecosystem. 

What unites the people inhabiting this region is a 
common dependence on two particular products or 
lhe marine ecosystem, known in the tcnninology of the 
Mi\ as ecosystem services. Because of the dominant role 
of fishing and tourism in the Caribbean economy, this 
assessment concentrates mainly on the implications lor 
these two services of current trends and future options. 

Why Fishing and Tourism? 

i\ few !acts and ligures help to justify the choice of these 
two services. 

New data provided for this assessment conlinn that 
relative to its size, the island population of the Caribbean 
is more dependent on income !rom toutism than that of 
any other part of the world. In 2004, more than 2.4 million 
people were employed either directly or indirectly in travel 
and tourism, accounting lor 15.5'Yo of total employment, a 
proportion nearly twice as high as the global average. The 
sector contributed U.S. $28.4 billion to the Gross Domestic 
Product (GOP), 13% of the total, and U.S. S 19 billion or 
16% of exported services and merchandise. Over onc-!ifth 
(21.7%) of all capital investment was linked to tourism, 
well over twice the global average. 

Twenty-live million tourists choose to holiday in the 
Caribbean each year, in large part in pursuit of a dream 
of sensuous relaxation shaped by its natural !caturcs---· 
palm-fringed beaches, blue-green lagoons with crystal­
clear water, opportunities to sec multi-coloured fish 
swimming amongst coral reels. Dependence on tourism, 
therefore, also implies dependence on the capacity of 

1 De lined us Ll10sc lh•ing within I 00 km of the Caribbc;:m coust. 

nature to continue providing the conditions which make 
the Caribbean such a popular dcstination. In cases such 
as the diving industry, this connection is so close that 
degradation of ecosystem quality can be measured directly 
in lost income. 

Fishing is also a significant provider of jobs and income 
in the Caribbean. It is estimated that more than 200,000 
people in the region arc directly employed, either lull­
time or part-time, as fishers. In addition, some I 00,000 
work in processing and marketing of fish, with additional 
job opportunities in net-making, bout-building, and other 
supporting industries. Assuming each person employed 
has live dependents, more than 1.5 million people in the 
Caribbean rely lor their livelihood on commercial fishing. 
The activity also brings in approximately U.S. S 1.2 billion 
annually in export camings, with the U.S. the principal 
destination. 

However, the true importance of fishing is not lully 
reflected in these ligures. In a region where most of the 
population has access to the Sea, fish provide a vital 
resource for poor communities in ways which do not 
always appear on the national accounts. It is estimated, lor 
example, that lish products account for on average 7% of 
the protein consumed by people in the Caribbean region. 
Anything which damages the productivity of the marine 
food chain is therefore a signilicant threat both to the health 
and to the wealth of these societies. 

State of the Ecosystem - Signs of Trouble 

Damaged il!fi-lrs/ruc/llre 

The functioning of the Caribbean Sea ecosystem and the 
delivery of its services are heavily reliant on the condition 
of lour interdependent coastal lonnations: beaches, coral 
reels, mangroves, and sea~:,'Tass beds. The white-sand 
beaches beloved of tourists arc lonncd partly !rom the 
fragments of coral skeleton: the coral reels themselves 
arc both a rich source of !ood and a magnet for visitors; 
scagrass beds act as nurseries for many species of !ish and 
shellfish; and mangroves help to provide nutrients lor a 
range or marine life, shield coastal communities from the 
full Ioree of wind and waves, purify wastes !rom lund­
based sources that enter the coastal zone, and attract cco­
toulists to their vibrant wildlile. 

Each or these lonnations is showing signs of significant 
damage as n result of human activities, with serious 
implications lor the future capacity of the ecosystem 
to provide income from tourism and fishing. The best 
documented example is lor corals: recent studies suggest 
that some 80% of living coral in the reefs of the Caribbean 
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has been lost in the past 20 years. This unprecedented 
rate of degradation has seen some reefs change lrom 
50% cover with live coral organisms, to just I 0% •. It has 
been estimated that the continued decline of coral reefs 
could cost the region between U.S. S350 million and 
U.S. $870 million per year by 2050. 

A number of factors, each interacting with the other, 
arc causing the degradation of coral reefs. They include 
increased sedimentation lrom rivers discharging into 
the Caribbean; excess nutrients due to pollution lrom 
fannland runolT and sewage, including from cruise ships; 
overtishing; diseases atlccting creatures such as sea fans 
and sea urchins critical to the ecological balance of the 
reef; physical damage through dynamiting and dredging: 
and "bleaching" of corals, in which rising sea temperatures 
upset the symbiotic balance between coral polyps and the 
algae on which they teed. 

The decline of coral reels has reduced their ability to act 
as a protective barrier, and this may be one reason for 
increased levels of beach erosion. It has recently been 
estimated thtll 70% of Caribbean beaches arc eroding at 
rates of between 0.25 and 9 metres per year. The cost 
of artificially replacing this sand, in a process known as 
beach nourishment, can run into millions of dollars. 

Scagrass beds and mangrove forests have each seen 
widespread declines through direct removal to make way 
for vurious types of coastal development: seagrass is oficn 
cleared to "improve" bathing benches, while mangroves 
have made way lor commercial and housing construction, 
and lor shrimp-tanning ponds. 

Fish stocks under pressure 

In common with ocean regions across the world, the 
Caribbean has seen drmnatic chungc over the past 30 years 
in the elliciency and intensity with which !ish stocks have 
been targeted. Greatly increased demand, combined with 
the usc of new types of catching gear, have helped to 
exert unprecedented pressure on this key resource of the 
ecosystem. 

A number of !actors set the Caribbean apart and 
present particular problems in protecting !ish stocks 
lor future generations. One is the sheer variety of fish 
and invertebrates involved in commercial fishing. It has 
been estimated that 680 species of bony !ish, including 
49 types of shark, arc targeted in the region. This makes 
it extremely difficult to monitor the stale of particular 
stocks, and to manage them sustainably. For example, of 
the 197 fish stocks falling under the jurisdiction of the 
Caribbean Fisheries Management Council (CFMC), the 
status of 175 (88%) was unknown or undefined. 

Another problem arises from the luck of a unified political 
authority with responsibility for the resources of the 
Caribbean. Fish arc no respecters of national boundaries, 
und the failure to regulate adequately those stocks shared 
by ditlerent states has led to damaging disputes between 
Caribbean countries in competition lor shared resources. 
In addition, existing arrangements enable fishing !1ects 
!rom throughout the world to engage in a "tree lor all," 
placing added pressure on the marine lilc of the Sea. It is 
the tragedy of the commons. 

Lack of reliable data makes it di!licult to give a complete 
picttirc of the condition of this particular service of the 
Caribbean Sea ecosystem. Some trends, however, give 
cause for concern. All the major commercially important 
species and groups of species in the region arc reported 
to be fully developed or over-exploited. In the case of one 
valuable stock, the conch, the pressure has been serious 
enough to put it on the list of threatened species held by the 
Convention on International Tmdc in Endangered Species 
(CITES). 

New analysis of historical trends carried out lor this 
assessment suggests that !ish landings in the Caribbean 
rose to unprecedented levels during the 1990s, reaching a 
peak of nearly 500,000 tonncs in 1998, but subsequently 
went into sharp decline. 

The reasons tor variations in the size of catches arc complex, 
involving both human and environmentallactors, but some 
indicators do point to the impacts of ovcrlishing. A recent 
study of fishing data lor four of the Windward Islands, lor 
example, found that while overall catches increased in the 
period from !980 to 1999, the increase in the eflort used 
to catch those !ish was very much greater. The ratio of tlsh 
caught for each "unit of etlorl" is estimated to have declined 
by up to 70% over these two decades, an indication that lish 
arc becoming more difficult to tlnd. 

There arc also signs that Caribbean !ish stocks arc sulTcring 
from the phenomenon known as "fishing down the lood 
web," in which longer-lived, predatory fish become more 
scarce, and stocks become dominated by shorter-lived, 
plankton-eating species. This reduction in the average 
trophic level, as it is tcnned, may not a!lect catches 
in the short tern1, but signals long-tenn trouble lor the 
ecosystem. 

D.-ivers of Change 

It is a central part of the assessment of any ecosystem to 
identity the key factors leading to changes which can aiTcct 
the services provided by the natural systems of a region 
or locality. Known as drivers, these can either be direct 
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(such as pollution) or indirect (such as population increase 
leading to pollution): they can be local drivers (such as 
habitat destruction) or extemal ones (such as global climate 
change). 

By analysing these drivers, it becomes possible to 
understand bellcr the lull consequences of particular 
policies or activities on the well-being of our societies, 
and to suggest the type and scale of changes which may be 
required to reduce the stress on ecosystems. 

It is important to note that ecosystem change is olien the 
result of two or more of these ll!ctors working together·· 
l(Jr example, a healthy coral reef may be able to withstand 
the introduction of a disease organism, but that same 
disease could have a devastating impact on another reef 
already weakened by the ellccts of nutrient pollution or 
overlishing. 

The main drivers aJlccting the Caribbean Sea arc set out 
in Table 3.1. Here arc some of the key examples in each 
category: 

Local, direct 

Changes in coaslal land and sea use in the Caribbean 
have been the single greatest cause of ecosystem damage. 
Flat land along the coastline and reclaimed from the 
Sea has been used for industry and commerce. and in 
a wide range of tourism developments such as hotels, 
apartments, and golf courses. The consequence has been 
severe depletion of habitats such as seagrass beds and 
mnngroves, damnge to coral reefs. and the dcstabili;wtion 
of beaches. 

Sewage polllllion from land sources and from cruise ships 
has been the most p<:rvnsive lorm of contamination of 
the coastal environment. Apart from aiTecting bathing 
beaches and thereby the tourism potential i(Jr particular 
areas, the elevated nutrient levels from such pollution can 
overstimulate the growth of algae, causing fish kills and 
coral damage. 

Ove1.'/ishing through the increasingly widespread usc of 
certain types of gear is pulling unprecedented strain on the 
fish stocks of the Caribbean. 

Locul, iutlirect 

Urbanization of coaslal communities has been the major 
lllclor underlying the direct pressures on the Caribbean Sea 
ecosystem. 

High tourism depeudenc:v has led to a massive amoulll of 
capital investment in coastal inlrastmcture, which has, in 
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turn, damaged the capacity of the ecosystem to provide 
services to the region. 

Lack of co-ordina!ed gm•emance in the region has led 
to a competitive rather than co-operative approach to 
issues such as fish stocks and tourism management. to the 
detriment of the ecosystem. 

Extenzal, tlirect 

Glohal climate change can potentially have a profound 
impact on the Caribbean Sea ecosystem. Increased 
intensity nnd frequency of tropical storms have devastated 
the tourism industry of some islands, and the overall scale 
of destruction has been exacerbated due to the increased 
population along the coasts. Rising sea temperatures, 
mcnnwhile, have increased the incidence of coral 
"bleaching." 

River disduu:f?e lrmn the Magdalena, Orinoco, and 
Amazon basins can cause significant damage to the marine 
environment of the Cmibbean, through an excess of 
sediments or contamination resulting from deforestation or 
pollution in distant regions. 

Alien ·'1Jecies in!rocluctions arc thought to have caused 
ecological damage when marine creatures were carried 
in the ballast tanks of ships, and even dust particles !rom 
the Sahara Desert arc implicated in spreading disease 
organisms to Caribbean reef species. 

Extemal, iudb·ect 

/ntemational shipping rules under the United Nations 
Convention on the Law of the Sea (UNCLOS) grantloreign 
vessels the right of"innocent passage" through Caribbean 
waters, exposing the ecosystem to extra pressures of 
pollution, overfishing, and even the risk of radioactive 
contamination from shipments of nuclear material. 

The combined impact of these drivers is that the poorest 
economics and communities of the Caribbean arc prone 
to sutTer the consequences of changes to the marine 
ecosystem, while enjoying few of the benelits that accrue 
from exploitation of its resources. For example: the least­
developed countries and territories arc especially vulnerable 
to the damage caused by more destructive storms; small­
scale fishing communities arc unable to compete fairly 
with bcucr-cquippcd f1cets lor scarce stocks; local people 
arc sometimes prevented !rom enjoying coastal resources 
as space is taken up by "enclave tourism" and other uses 
benefiting more prosperous sections of society; and lack of 
co-ordinated govcnmnce prevents more of the profits from 
tourism lrmn being returned to local economics. 
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Scenarios 

As part of the development of this assessment, lour 
scenarios illustrating possible futures l(Jr the Caribbean 
region up to 2050 were drawn up and analysed. These arc 
not intended as predictions of what will happen, but rather 
as tools to assess the consequences of certain plausible 
altemative pathways. Using our knowledge about the 
drivers of ecosystem change, scenarios can hdp to map 
out potential prospects for services such as tourism and 
fishing, depending on the values and priorities exercised 
by people inside and outside the Caribbean region in the 
coming decades. 

The "storylines" and outcomes of the scenarios an: shown 
in Chapter 5 of this report. 

A challenging general message emerges from these 
scenarios. They suggest that in the short and medium 
tcnn, there may be little dillcrenee in tem1s of tangible 
costs and benefits to the population, between approaches 
which favour greater environmental care and regional 
co-operation, and those which prioritize unrestricted 
development and the dominance of intcmational market 
forces in the Caribbean. 

The outcomes only begin to diverge towards the middle 
part of this century, when continued neglect of ecosystems 
could start to create such degraded environments that the 
Caribbean would Jose its appeal for many tourists, and 
fish stocks might start to collapse. It is at this point that 
alternative scenarios start to reap benefits, lor example, 
where a more controlled approach to "niche'' tourism 
(in the scenario Quality over Quallfily) has produced 
a sustainable, higher-value induslly Jess susceptible to 
sudden shocks or surprises. 

The challenge lor policy-makers is that to avoid serious 
negative consequences lor the future, decisions, whose 
benefits may only be realized well beyond the nomml time­
cycles of politics, will need to be taken now. 

In other words, the changes required to secure a bclter 
long-term future for the Caribbean will require courage and 
vision. The good news is that these changes will incur no 
significant costs, and even in the short tct111 will enhance 
the quality of life of many in the region. 

The Policy Response - Options for Clmngc 

In 2006, the United Nations General Assembly passed the 
final of a series of resolutions recognizing the importance, 
uniqueness, and vulnerability of the Caribbean Sea, and 
stressing the need to take an integrated approach to its 
management. The interest of the Association of Caribbean 

States (ACS) is to achieve an additional resolution which 
would declare the Sea a "special zone" in the context of 
sustainable development. 

It is not part of the remit of this assessment to take a 
position on whether such a resolution is justified or 
necessary, although the infonnation contained within 
CARSE/\. should help to inlom1 the debate on this issue. 
It is important that the campaign over many years to 
achieve this status for the Caribbean should be seen as 
a means to an end, not an end in itself: This assessment 
has found very little evidence of action to implement 
the integrated management of the sea mentioned in the 
existing resolutions. 

There has been no shortage of programmes and ad 
hoc initiatives aimed at addressing particular problems 
al11icting the marine environment of the Caribbean (for a 
summary of these programmes, sec Annex 3b). Some have 
had impressive results and can serve as models for future 
action. 

However, these initiatives have been set up and operated 
by different governments, inter-governmental groups, 
and nongovenuncntal organizations, with little or no co­
ordination between them. They arc also frequently directed 
at a specific sector or activity, and luck an overview of the 
ways in which programmes may conllict with one another, 
or produce better results with greater collaboration. As this 
assessment has shown. the interconnected nature of the 
ecosystem services of the Caribbean Sea, and of the threats 
they l[Jce, require a much broader outlook. 

Among the priorities for improvement of policy must 
be a better system of managing fisheries in the region, 
recognizing the value of the Sea as a complete ecosystem 
rather than a series of interlocking national territories; and 
capturing more of the value of tourism in the region, to be 
reinvested in measures to protect the natural beauty and 
diverse cultures without which there would be no tourists. 

To address the shortcomings of current management of 
the Caribbean Sea ecosystem, strong arguments have 
emerged during the CARSE/\. process lor a new technical 
commission or council, with responsibility lor the entire 
region (i.e., the Wider Caribbean) to be set up. Its precise 
title, status, and remit arc matters lor open debate, but some 
of its essential functions would be: 

• To monitor and assess the condition of the Caribbean 
Sea as an ecosystem, and to use that inlonnation to 
inlonn policy in the region. 

To assess the el1cctiveness of existing programmes at 
all levels, and to o!Ter advice as to how they may be 
improved imd better co-ordinated. 
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To initiate studies on specific policy options available 
to decision-makers in the region. for example. 
economic policy instruments to enhance the protection 
of ecosystem !unctions. 

• To act as a catalyst to achieve better co-ordination 
between the disparate institutions whose decisions 
aflcct the Caribbean Sea, and to promote greater 
co-operation with states outside the region. whose 
activities have an impact on its ecosystem. 

• To provide continuing analysis of the impacts 
of policies and programmes. so that the COJTect 
lessons can be led back into better design of future 
measures. 

To avoid adding to the complexity of the existing 
governance of the Caribbean, it is not suggested that 
this body should be a new institution, but rather that it 

should reside within one or other of the cxtstmg inter­
governmental groups. It is to be note that the ACS 
has responded to this idea by setting up a Follow-up 
Commission for its Caribbean Sea Initiative. 

Its nature requires that it be advisory rather than executive, 
and for the commission to address the problems lttcing the 
Caribbean Sea and its peoples, decision-makers must be 
prepared to value and act on its advice · or, if they ignore 
it, to be accountable to the citizens whom they represent. 

Better information and more co-ordinated institutions arc 
an essential first step to a brighter future lor the region. 
Ultimately, however, it will be up to those in positions 
of responsibility in the Caribbean and beyond to usc 
that inlom1ation and those institutions to ensure that the 
natural wealth of this unique Sea is passed on to future 
generations. 

- 21 -



Caribbean Sea Ecosystem Assessment 
(CARSEA) 

A contribution to the Millennium Ecosystem Assessment 
prepared by the Caribbean Sea Ecosystem Assessment Team 

1.0 INTRODUCTION 

1.1 Rationale 

The Caribbean Large Murine Ecosystem (CLME) is 
the second largest sea in the world, covering an an:a 
of approximately 2,515, 900 km' (NOAA 2003 ), and 
comprising some of the territorial waters and coastal 
areas or 39 bordering countries and tctTilories.0 The well­
being or the 116 million people living within I 00 km of 
the sea (Burke and Maidens 2004) is highly dcpcndcm on 
the services it provides as an ecosystem. Critical among 
these is the unique charucter of its coastlines and open 
waters, making it a desirable place to live and to visit: in 
the terminology orthe Millennium Ecosystem Assessment 
(!VIi\, www.mnweb.org), this desirability translates into a 
range of cultural services based on the recreational and 
aesthetic value or the land and seascape. The economics 
of the Caribbean islands arc especially dependent on these 
functions of the marine environment that support tourism. 
Another key ecosystem service linked to well-being in the 
region is the availability or fish and marine invertebrates, 
a provisioning service within the !VIA definitions. 

The Caribbean Sea has also been critically assessed and 
mnked by expert consensus as having the highest priority 
for conservation or any marine ceo-region in the whole 
of Latin America and the Caribbean (Sullivan Sealey 
and Bustmnante 1999). The two ecologically distinct 
small island groups or the region, the Bahamian and 
the Lesser Antilles, each have very high percentages of 
endemic species,' many of which nrc endangered. Also 
the Caribbean islands as a whole have been classilied 

:!A precise definition of whut is mcanl by tht! Caribbean is sci out in 
Section 1.2:. 
3Spccics which uccur no where else in I he world. 

CARIBB. MAR. Snm., Sr•ECIAL EnrnoN, 2007 

as a biodiversity hot spot, mentmg global pnonty lor 
conservation purposes (Myers et al. 2000).' Although this 
classilication rellecls the diversity and vulnerability or 
land-based nora and fauna, the many interactions between 
marine life and island habitats make it highly relevant to 
the global importance of the Caribbean Sea ecosystem. 

However, the management or the Caribbean Sea is 
characterized by uncoordinated el1orts without any holistic 
integrated management plan. This fragmentation involves 
not only the 22 independent countries in the region, 
including 9 from mainland South and Central America, 
but also 17 tetTitories administen:d by colonial authorities 
from North America and Europe -- the United States of 
America (U.S.A.), France, the United Kingdom (U.K.), 
and the Netherlands (sec Box 1.1 ). The Caribbean Sea is 
also used and impacted by many states and their economic 
interests which lie outside the geographical boundaries of 
the Sea (lor example, Japan, Korea, Fnmce, U.K., and the 
U.S.A.). 

At present, there appears to be a mismatch between the 
managerial capabilities of authorities in the region, and 
ll1e scale or important problems related to ovcrlishing, 
pollution, und unsustainable tourism. Management is 
organized primarily at the level or individual countries 
or politicul blocs, while what is required is to deal 
with marine environmental problems at the scale of the 
entire ecosystem. This disjuncture suggests the need 
for broader, more inclusive, and better co-ordinated 
managerial arrangements. 

The Caribbean Sea Ecosystem Assessment (CARSEA) 
attempts to deal with the multiplicity or issues associated 

.;The C.tribbcan l!ilands meet the criteria of n hut spot bl.!causc they have 
ll.!s.s tlmn 30!'!.:·, rl.':maining of primary vt!gctation (the Caribbl!~tn figure is 
I 1.3%) umJ <.:ontuin. us endemics. ul lcust 0.5%, i.e .. 1.500 uf the world's 
known \':ascul:u plant sp~.:cit:.s (the Caribhcmt figure is .2.3%). The numhcr 
of endemic vertebrate spccics, 779, t.H:count:-; fur 2.9% of the world's total. 
~vtycrs cl :~1. r.mkcd the C:1ribbcan as the lil\h 'hottest' hot spot according 
to various criteria. after Madagascar, Phillippincs, Sunt.fuluml. uml Brazil's 
Atlantic Forest. 
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Box 1.1: Countries and Territories Bordering the 
Caribbean Sea 

Anguilla (U.K.) 

Antigua and Barbuda 

..lruha (Netlwrlallll.\·) 

Balmmus 

Barbados 

Belize"' 

British 1·/rgiu Island' (U.K.) 

Caymau lslamls (U.K.) 

Colombia* 

Costa Rica* 

Cuba 

Dominica 

Dominican Republic 

Grenada 

Guadeloupe ( Fraucc} 

Gmttcmala* 

Haiti 

llondums* 

.lamaicn 

Mn/1/sermt (U.K.} 

:Hartinique (France)5 

Panama* 

Puerto Rico (U.S.A.) 

Nelhcrlond Antilles (Netil.): 
Curm;ao, Bonaire, 
SJ. Maarteu. SJ. Eus/atius. 
Saba 

Nicamgua111 

St. BarlluHem.t· (France!' 

St. Lucia 

St. Marlin (France) 

St. Vincent and the 
Grenadines 

Trinidad and Tobago 

Turks aud Caicos (U. K} 

U.S. f.lrgiuls/ands (U.S.A.) 

Venezuela* 

Non:: Ovcrscas/dl!pendcnt territories are shown in italics. with their 
metropolitan countries in parentheses. 
*Continental states bordering the Caribbean Sea. 
1 Re-cognized as a territory of Fmncc on February 22, 2007. 

with effective protection and management of a Sea shared 
among so many individual states, political systems, 
economics, languages, and cultures. 

1.2 Delinition of the Caribbean Sea 

The geographic locus of the assessment is the area 
known as the CLME and the countries and ten·itmics 
bordering this marine expanse (Fig 1.1 ), an area which 
will subsequently be referred to as the Wider Caribbean. 
However, it should be noted that a larger region, known as 
the Greater Caribbean, has been recognized in international 
agreements including the 1994 Convention, which set up 
the Association of Caribbean States (ACS). The scientific 

5Martiniquc is u department of FrJncc. 

rationale behind the 'Greater Caribbean' definition is 
that the oceanography of the southern Caribbean is 
strongly inlluenccd by the outllow of two of the world's 
largest river systems (the Amazon and the Orinoco), 
and that the Caribbean in turn has a great inllucnce on 
the "downstream" Gulf of Mexico--so the Gulf and the 
Guianan region of the Atlantic Ocean arc included . 

From a geographical and political perspective, several 
overlapping groupings of countries in the region present a 
confusing framework lor the governance of the Caribbean 
Sea: 

The Caribbean Community (CARICOM) grouping 
of Antigua and Barbuda, Bahamas, Barbados, 
Belize, Dominica, Grenada, Guyana, Haiti, Jamaica, 
Montserrat, St. Kitts/Nevis, St. Lucia, St. Vincent and 
the Grenadines, Suriname. Trinidad and Tobago; 

The Organization of Eastern Caribbean States (OECS) 
grouping of six eastern Caribbean Islands: Antigua 
and Barbuda, Dominica, Grenada, St. Kitts/Nevis, St. 
Lucia, and St. Vincent; 

The ACS grouping (also called the Greater Caribbean 
or Caribbean Basin), including all the island and 
mainland states in the CARSE!\ dc!inition, plus El 
Salvador, Guyana, Suriname. and French Guiana. 

1.3 Framework for the Caribbean Sen Ecosystem 
Assessment 

The Caribbean Sea Ecosystem Assessment is an approved 
project of the Millennium Ecosystem Assessment. In 
addition to the global assessment carried out between 
1001 and 1005, the MA supported a number of sub­
global studies applying the same conceptual framework 
to ecosystems and human communities at various lower 
scales, ranging li·om small localities to major world 
regions. This is one of those sub-global assessments. 

The lour-year intcmational work progmmmc of the MA, 
launched by the then UN Secretary-General Koli Annan in 
1001, was designed to meet the needs or decision-makers 
lor scientific information on the links between ecosystem 
services and human well-being. It was a response to the 
recognition that people depend on ecosystems not only 
lor providing basic needs (provisioning service.v) such 
as food, fresh water, and timber, but also lor essential 
regulating services such as purification of air, filtration of 
water pollulants, and protection ti·om extreme events such 
as st01ms and lidal surges. Supporting services, including 
soil !ormation, pollination, and nutrient cycling, provide 
indirect benefits to people by creating the conditions 
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Ftn. 1.1. The Caribbean Large Marine Ecosystem (yellow line) with hypothetical Exclusive 
Economic Zone (broken line) boundaries:· 
Sot 'Rn~: The Nature Conscr\'ancy (TKC: pcrs. commun. 2005}. 

ncc~:ssary for other services to function. In addition, 
ecosyst~:ms prO\·idt: less tangiblt: cultural scrl'ices such 
as recreational, a.:sthetic. and spiritual values. which an: 
nevertheless highly valued by human societies. and which 
can generate very significant linnncial retums. as in tht: 
case of tourism (Fig. 1.2). 

According to tht: MA conceptual framework (MA 2003 ). 
human well-being includes the lwsic matt'rialfi;r a good 
life, such as secure and adequate livelihoods, enough loml, 
adequate shelter. clothing. and access to goods; ht'alth, 
including feeling well and having a healthy physical 
environment, such as clean air and access to clean water; 
good social ndations, including social cohesion. mutual 
respect, and the ability to help others and provide lor 
children; security, including secure access to natural 
and other resources, personal safety. and security lr01n 
nutural and human-made disasters; andfi·eedom o(clwice 
and action. including the opportunity to achieve what an 
individual values doing and being. 

t'll should h!: cmphusizcd that 1hc lint!s on this map an.: inJic;.ltiYt! nnly. as 
some houmlarics nrc disputed. 

Humans arc thus highly dependent on the !1ow of 
ecosystem services (Fig. 1.3 ). However, the links have 
become less obvious to some urban dwellers who arc 
butTered against environmental change by factors such 
as culture and technology, and therefore associate water 
with treatment plants, lood with supermarkets, air with 
air conditioners. and recreation with television. The 
central locus of the MA is an examination of the clTects 
of ecosystem changes on people in future decades, and 
the types of responses that may be adopted at local, 
national, regional. and global scales to improve ecosystem 
management, and so enhance human wcll-bt:ing. 

The Caribbean Sea Ecosystem Assessment draws heavily 
upon the MA conceptuallram~:work and methodology. The 
technical work of the assessment was conducted by three 
working groups'··-on Condition and Trends, Scenarios, 
and Responses-- and at thre.:: scales (described later). 

7 Expt.:rl:-~ were sdt.:ctcd during an initiul workshup cunduch:d by the i'--1A 
(111 Scenarios for the Carihh~.:;_m Rl!gion in April 2001. omd furthL'r cxpt!rtS 
fro111 the region added through in\'itmiuns. Disciplines n.:prcsenh.:d m.:rc 
...:m·irnnmcnl und lh.:vclupnn.:nt. ugriculturc. cngincl.'ring. law, economics. 
n111rinc Sl:icnt:c:->, gcn-inli.nmatit:s, politics. cculugy. cpillcmiology. inlcmational 
relations, lllt!(.liatlitcmtun .. ·. inlimnatiun management and cummunicatilln. and 
mctcurolugy. 
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Human well-being 
and poverty reduction 
ll Bi\S!C M1\TE.f11.·\L FOHA GOOD UFE 

l'l HEALTH 

::s GCJOD SOC!I'\L AELAT!ONS 

m sEcunrrr· 

t:1 FnEEDOM OF CHOICE AND ACTION 

Ecosystem 

a PROVISIONING 
(e.g., food, water, fibre, and fuel 

a REGULATING 
· {e.g., clhnoto ragubtion, wntcr, nnd df::icnso) 

a aJLTURAL 
(e.g., splrttwl, oosthatlc, recreation,. 
and educ.:ullon) 

a SUPPOffiiNG 
(e.g., pthnary production and soli rannotion) 

LIFE ON EARTH • BIODIVERSITY 

) (Strategies and lntorvenUons 

Indirect drivers of change 
• DEMOGRPf'HIC 

• ECONOMIC (e.g., gtobnllzallon,lrnda, 
market and poDcy frmnt".vortt) 

a SOCIOPOLmCAL (a.g., govcmoncc, 
ilstllutlonal and legal frmneo.vork) 

a SCIENCE AND TECHNOLOGY 

a CULTURAL AND REllGIOUS (e.g., beliefs, 
const.rnptlon cholcos) 

fl 
Direct drivers of change 
a CHANGESINLOCALLANDUSEAND COVER 

a SPECIES INTRODUCTION OR REMOVAL 

II TECHNOLOGY ADPPTATION AND USE 

a EXJ'ERNALINPUTS(e.g, fertilizer use, 
pest conlrol, and Irrigation) 

D HARVEST AND RESOURCE CONSUMPTION 
CLIMATE CHANGE 

a NATURAl, PHYSICAL, AND BIOLOGIC.M. 
DRNERS (e.g., evolution, volcnnoos} 

FIG. 1.2. Millennium Ecosystem Assessment conceptual fmmework diagram. 
SOI'RC'E: MA (2005u). 

The main ecosystem services being examined in CARSEA 
nrc:H 

The components of human well-being prioritized in this 
study arc: 

• Provisioning: The fisheries production service 

• Cultural: Tourism amenity value of the ecosystem, a 
product of aesthetic and recreational services 

• Supporting: The biodiversity service through coral 
reels and other coastal habitats. 

~Important cco:;.y!>tcm scn·iccs not cu\'crctl in detail in the assl.!ssmcnt arc: 
• Provisioning: The provision of dcsalinuh:tl!fb.!sh water: oil untl gas (it is 

urguablc that this is a provisioning service uf ecosystems. ulbdt from the 
distant past); onmmcntal resources: fibrc~ fud-\Vood fmm nmngnm.:s; 
constructiunmatcrial~ phannnt·euticals. 

• Regulating services: Climate rcgulutiun~ water purilicutiun: nnd waste 
trc<tlmcnt. 

• Supporting services: The Sea us umcdium ortr..msport. 

• Material miuimum .fiJr a good life: livelihoods (jobs 
and income reltlled to tourism and fisheries), food 
(fish protein as 'Yo total protein) 

• Security: tropical cyclone property damage 

• Hea/tli: the recreational benefits to local populations 
and tourists, provided by wcll-1\.mctioning coastal 
ecosystems. 

The three scales lor assessment arc: 

• Scale I: Small island states of the Caribbean 

Scale 2: Coastal zones and Exclusive Economic 
Zones (EEZs) of countries surrounding the Caribbean 
Sea 

• Scale 3: The Caribbean Sea marine environment. 
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ECOSYSTEM SERVICES 

Provisioning 
FOOD 

: FRESH WATER 
WOOD AND FIBRE 

. FUEL 

Regulating 
:· CLIMATE REGULATION 

FLOOD REGULATION 
:• DISEASE REGULATION 
: WATER PURIFICATION 

Cultural 
:: AESTHETIC 

SPIRITUAL 
EDUCATIONAL 
RECREf,TIONAL 

LIFE ON EARTH - BIODIVERSITY 

ARROW'S COLOUR 
Potential for mediation by 
socioeconomic factors 

Low 

ESE?~ Medium 

llill!ll High 

ARROW'S WIDTH 
Intensity of linkages between ecosystem 
services and human wall·belng 

c==:::::::~ Weak 

c:::=J Medium 

c:::J Strong 

CONSTITUENTS OF WELL-BEING 

Security 
PERSONAL SAFETY 
SECURE RESOURCE ACCESS 
SECURITY FROM DISASTERS 

Baste material 
for good life 

ADEQUATE LIVELIHOODS 
SUFFICIENT NUTRITIOUS FOOD 
SHELTER 
ACCESS TO GOODS 

' Health 
STRENGTH 
FEELING WELL 
ACCESS TO CLEAN AIR 
AND WATER 

··; Good social relations 
SOCIAL COHESION 
MUTUAL RESPECT 
ABILITY TO HELP OTHERS 

Freedom 
of choice 
and action 

OPPORTUNITY TO BE 
ABLE TO ACHIEVE 

WHAT AN INDIVIDUAL 
VALUES DOING 

AND BEING 

Sourct:; MiUt:nnium EcO!!y~cm kl~~mcnl 

FIG. 1.3. Links between ecosystem services and human well-being. 
SnURCE: MA (2005a). 

The quality of assessment at these ditTcrenl scales varied 
greatly acconling to the availability of data. Little data 
were available on the Caribbean Sea as a wholt.:·---most 
information refers lo individual countries and their EEZs, 
with lillie coverage of international waters. Another 
problem is that most of the continental Caribbean Sea 
countries also have coasts bordering on either the Pacific 
or the Atlantic, so lhal only some undetermined portion 
of an individual country's statistics will be associated 
with the Caribbean Sea. The most complete data were 
available lor the islands of the Caribbean, because of their 
isolated or discrete nature. This inevitably inlluenced the 
assessment, with the result that it may generally seem to 
give more prominence to the insular Caribbean. 

The project also analyses and presents response options 
according to three scales of intervention: 

l. For lndividual slates 

2. Collectively as Caribbean Stales 

3. For non-Caribbean slates involved. 

This assessment builds on several recent studies of 
the Caribbean environment which have thoroughly 
documented threats from multiple sources, such as 
pollution from international marine shipping (including 
nuclear waste trans-shipment): waste from yachts and 
cruise liners; and large foreign commercial fishing vessels 
from nations not indigenous to the subregion (UNEP 
2004a, 2004b, 2006). 

2.0 THE CARIBBEAN SEA- PHYSICAL 
FORM AND DEFINING PROCESSES 

2.1 Coastal Fol'm and the Littol'al 

The form of the coastline around the Caribbean Sen is 
extremely varied, and determined by local geological 
history. Coasts adjacent to mountain ranges may have 
steep clill's and deeply indented bays. Coasts in areas 
adjacent to major stable plutcs, in contrast, may be 
generally fiat and consist of recent sediments. Where 
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there is plate collision or subduction, coastal form may 
also be variable, partly from volcanic activity and partly 
from the elevation of deposits of marine origin. including 
palcorccfs, ancient reet:~, beach rock, and sandstones. The 
littoral (area close to the shoreline) is typically the most 
densely populated region of all Caribbean countries and 
has been much perturbed by human settlement. 

2.2 The Shallow Sub-littoral 

The characteristics of the shallow sub-littoral (the area 
below the low-tide mark) again vary with geological 
history. Adjacelll to continental landmasses and larger 
islands there is generally a wide shallow sub-littoral or 
shelt: This may be seen in various places, such as off 
northcm South America, ofl' Nicaragua and Honduras, 
parts of Cuba, and the Bahamas. Many small countries of 
the Lesser Antilles, however, hnvc narrow island shelves 
and are surrounded by deep water. 

2.3 Bathymetry 

The fonn of the Caribbean basin Boor is highly folded, 
with many ridges and troughs. The most prominent ridge 
is that between Nicaragua and the Greater Antilles, along 
which the island of Jamaica emerges. On either side of 
this prominent fi~ature are deep troughs that extend down 
to depths of about 5,000 metres. There nrc several smaller 
ridges and rises, notably the Cayman Ridge south of Cuba, 
the Beata Ridge south of Hispaniola, and the Aves Ridge 
running north from Venezuela, These ridges cflcctively 
separate the deep-water masses of the Caribbean Sea into 
three prominent basins. 

There arc two notable deep troughs in the Caribbean 
Sea, the Cayman Trough south of Cuba and the Puerto 
Rico Trench north of Puerto Rico and Hispaniola. A linal 
prominent feature of the bathymetry (the shape of the 
ocean 11oor) of the Caribbean Sea is the Great Bahama 
Bank, with its extensive shallows and low-lying islands. 
There arc also many other less prominent ridges and 
basins that convey a picture of highly irregular contours 
to the Boor of the Sen, and a separation of the deep­
water masses, The overall picture projected is of a Sea 
largely enclosed by the landmasses of South and Central 
America and the Greater Antilles, with comparatively 
narrow passages bet ween the Lesser and Greater Antilles, 
connecting it with the Atlantic Ocean. Therefore the 
Caribbean Sea is a semi-enclosed sea which, according to 
Article 122 of the 1982 United Nations Convention on the 
Law of the Sen (UNCLOS), is defined as 'a gulf, basin or 
sea surrounded by two or more States and connected to 
another sea or the ocean by a narrow outlet or consisting 

entirely or primalily of the territorial seas and exclusive 
economic zones of two or more coastal States.' 

2.4 Plate Tectonics, Seismic Activity, and 
Volcanism 

The distinctive shape of the Caribbean Sea and the arc of 
islands surrounding it relate closely to the tectonics of the 
region·--thc position of the dynamic plates of the Earth·s 
crust and the boundaries between them. Figure 2.1 shows 
that all of the islands, with the exception or the Bahamas, 
lie close to the boundary of a fonnation known as the 
Caribbean Plate. It is moving eastward with respect to the 
adjacent North American and South American plates at a 
rate of approximately 20 mm/yr (Miller ct al. 2005). 

Seismic activity caused by the movement between the 
plates is generated along these boundaries. Along the 
Northern margin, including areas close to Jamaica and the 
Virgin Islands, moderate earthquakes of shallow depth arc 
generated. Ncar the plate boundaries there is also activity 
caused by movement within the plates themselves: for 
example, in the Northern Caribbean earthquakes arc 
caused by intemal deformation in a slab of the North 
American Plate. Concentrations of these earthquakes 
occur at depths of up to 300 km (Fig. 2.2). 

Seismic events in the Eastern Caribbean arc principally 
associated with a subduction zone" at the junction of the 
Caribbean and the North American plates. The North 
American Plate dips from East to West beneath the 
Caribbean Plate along a north·-south line just cast of the 
main island arc. Earthquakes are also concentrated in the 
Leeward Islands due to movement within the Caribbean 
Plate and in the region north-west of Trinidad, where the 
plate boundary changes direction. 

The pattern of earthquakes along the boundaries of the 
Caribbean Plate (Fig. 2.1) illustrates that except lor the 
Bahamas, Cuba, and the Yucatan Peninsula of Mexico; 
the countries surrounding the Caribbean Sea arc prone to 
si.b'11ilicant earthquake hazards (Fig. 2.2). This is perhaps 
one of the three distinctive and defining features of the 
Caribbean region. 

2.5 Climate and Circulation 

Given its latitude, the Caribbean Sea and the adjacent 
littoral coastal landmasses have a wet tropical climate with 

9A subduction zone is a region \\·here two tectonic plntcs converge, with one 
sliding undcmcmh the other towurds the mohcn nH:k of the Eurth's nmntlc. II 
is typically associated with vulcanic <tctivity am.! c:Jrthquakcs. 
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FIG. 2.1. Tectonic setting of the Caribbean. 
SoURCE: Molnar and Sykes 1969. 

distinctive wet and dry seasons. moderate temperature 
ranges, and persistent trade winds. The wet season 
is associated with the seasonal northward migration 
of the Inter-tropical Convergence Zone (ITCZ) and a 
continuous series of tropical waves that move westward, 
some developing into depressions, tropical storms, and 
hurricanes. While local climate may be varied by other 
factors such as topogruphy or deforestation, the region as 
a whole experiences a distinctive hurricane season from 
.June to November. The Caribbean region is also inlluenced 
periodically by the wider El Nino/Southern Oscillation 
(ENSO), a multi-ycareyclc involving variations in surface 
temperatures and salinity, due to the changes in rainfl1ll 
patterns on the South American continent. Some of the 
hurricane activity is generated far out to the east in the 
Atlantic Ocean, but may also originate in the Caribbean 
Sea. This phenomenon is perhaps the second distinctive 
and de lining feature of the Caribbean Sea. 

The third delining feature of the Caribbean Sea is its 
general surface circulation pattern (Fig 2.3). The pattern 
is that of waters of the South Equatorial CmTcnt that !lows 
from a major upwelling of the southem area of Alrica 
!lowing across the Atlantic and along north-eastern South 
America into the Caribbean Sea, through the island arc 
of the Lesser Antilles. In the Caribbean Sea, this stream 
of water is known as the Antillean CuiTent that llows in 
a generally westward direction, exiting the Sea via the 

~ SOUTH ANERICAN PLATE 

Yucatan Channel. There is also some inllow of northerly 
waters into the Caribbean Sea through the inter-island 
passages in the Greater Antilles, and persistent gyres 
(circular or spiml movements of water) in the Colombian 
and Yucatan basins. Water quality, particularly salinity 
and turbidity of the incoming stream, is much inlluenced 
seasonally by discharge from the Amazon and Orinoco 
rivers and those of the Guianas. The Sea is also affected 
by continental river discharge directly into it. 

2.6 River Plume Dynamics 

The ecology of the Caribbean is greatly afTected by the 
massive quantities of fresh water and sediments enh:ring 
the Sea from three great South American river systems: 
the Amazon, Orinoco, and Magdalena. Although a large 
part ofthe oulllow orthe Amazon is taken eastward across 
the Atlantic, a significant quantity flows northward around 
the coast of the continent into the Eastern Caribbean and, 
together with the waters of the Orinoco, this creates 
plumes of buoyant fresh water across wide stretches of 
the ecosystem (Muller Karger et al. 1988, 1989). In the 
Western Caribbean, the plume of the Magdalena River 
extends north and eastward under the inlluence of a 
cmTent known as the Colombian gyre (Box 2.1). 

The influx of sediments and nutrients originating from 
human activities in the Magdalena drainage basin has a 
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FIG. 2.2. Seismicity of Central America: 1990--2000. 
Snu<n.: United Stales Geological Surycy 2007. 

FIG. 2.3. Caribbean Sea circulation. 
Sm'tt< E: Gyury ct al. 2006. 
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CARmUEAN SEA EcosYsTEM AssESSMEN'I 9 

major inllucncc on the dynamics of plankton and, hence, 
on the lishcries of the Caribbean. These river plumes 
extend to very shallow depths in the southcm Caribbean 
(less than I 0 m) but, under the inlluencc of wind and 
current, slowly mix into the underlying saltier water. They 
can achieve depths ofbetween40 m and 60 min the north­
cast Caribbean. Eddies crossing the sea further complicate 
the transport of lh:sh water, resulting in a complex mosaic 
of diJTerent levels of salinity on the surlltce. 10 

Recent studies have shown that the impact of these river 
plumes can be very great, even hundreds of kilometres 
li·mn the deltas where they originate. Dissolved organic 
matter from the Orinoco, for example, has been found to 
stimulate the growth ofplankton far out into the Caribbean, 
through a process known as photomineralization which 
releases nutrients into the marine environment ( Corredor 
ct a!. 2003). 

Box 2.1: The Magdalemt River and its Impacts on Coastal Ecosystems 11 

The t..-lugdalena River is one of the most important rivers in the world in terms of its impact on the wider environment. For cxumple: 

[t discharges more sediment for each square kilometre ot'ils catchment area than any of the other large rivers ulong th~ Caribbean 
and Atlantic coasts of South America (the rate is 560 t km 'year 1 ). 

The total mmmnt of setlimcnt transporh:d into the Caribbcun by the Mugdalcna is oft he same magnitudc as the three larger rivers 
of the continent, th~ Amazon. Orinoco, and Parami (Plata). which all drain into the Atlantic. 

ll has a large drainage busin (257,438 km) covering 24'% of the territory of Colombia. 

The Magdalena River extends tbr l ,6 l 2 km and drains the West em and Central Curdillems of the Andes. The basin is characterized by 
high h!ctunic activity, hmdslidcs. steeply sloping tributary bn~ins (71 ~b of the catchment area cmTesponds to c]c,·ations above 1,000 m). 
and motlerute precipitation, with an average raint\•11 of 2.500 mm per year. 

600 

lE§i!J Sud!m~tnl Ylold 

01\re.t 1-,_ '!., 400 

~ 
1-

1-

;- IOilE!Ih = 

SouJtcr,: Restrepo and Kjerl\•c 2000b. 2002, 2004. 

During the past 50 ycm-s, the Magdalena River has com\! umh:r increasing cnvironml!ntal stress accompanying economic development 
in Colombia between the l 970s and l 990s, with major implications for the Caribbean coustul areas into which the river dmins. Ongoing 
trends include (I) escalating population densities along the basin and at the river mouth. Eighty per cent of the Colombian population, 
including the cities of 13ogota. Medellin, Cali. and 13mrJnquilla ure located in the Magdalena watershed. This gives rise to a density 
of 120 inhabitantsikm2 lbr the basin us a whole, compared to just 0.24 inhahitants/km2 in the Amazon basin; (2.) accelerating upland 
erosion rates duf! to increasing Uef(m:station. mining. and poor agricultural pructices; and (3) increasing levels of wnlcr pollution. 
also linked to increased population, deforestation, and poor limning practices. The ovcrull result has been a distortion of the nutural 
dynamics of the river system. in turn leading to the loss of critical habitat, biodiversity, and altered patterns of the transport of sediments 
and other material. 

10Dramatic saldlitc·clcrivcd imagery of these intcmctions can be \'icwt.!d on 
lhl'! website of the US Nuvul Research Lubumtury nt http://www7320.nrlssc. 
n:.lvv.mil!IASNFS \VW\V I 

11Th~.: infonnutiun in this box is largdy sourced from Rcstrcpn mul Kjcrfvc 
2000a, 2000b. 2002, 200~: Rcslrcpo und Syvilski 2006; Rcslrcpo c1 al. 2005. 
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Box 2.1: (Coutiuuetf) 
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Land Use Change in The Magdalena River Basin 

During the past 30 years, the Magdalena basin hus been under 
increasing cnvironmC"ntal stress. Recent lund usc analysis for 
the 1970-1990 year period indicates that forest cover was 
reduced fhml 71•~;, to 5411

/i) within the river's watersheds. The 
only remaining rainforest area is located in the lower Magdalena 
valley, and most of the land on the lower and middle slopes is 
under cultivution. In uddition. this period witnessed an increase 
in the proportion of soils and habitats converted to agricultural 
usc. from 25% to 401Vo of the basin area. 

Water Discharge into the Caribbean Sea 

The Magdalcnu River discharges 22S kmJ of water annually, or 
on H\'Cragc 7.200 m3 per second~ into the \\'t.-stcnt Caribbean, 
based on 70 years of daily data between 1942 and 2002. 

Analysis has shown thnt 69% of the variation of the Magdalena 
streamllow is explained by the multi-mmual cycle of the 
Southern Oscillation (the El Nilio etlcct), with high disclmrge 
occun·ing during La Nifia phase and low discharge during El 
Nino phase. 

Sediment Load into the Caribbean Sea 

The mean sediment load for the Magdulena is 144 million tonnes 
per year, coJTc!'iponding: to u sediment yield of 560 t km :! yr 1 

lor the 257A38 km~ basin. This corresponds to H6% of the 
total sediment load of all Colombian rivers draining into the 
Caribbean. The nmin tributary, the Cauca River. contribute!i 
31% of the Magdalena total. 

Tht! sediment loud also shows an intcr~aJmual oscillation \Veil 
corrclutcd with the El Nino/Southern Oscillation (ENSO) cycle 
which explains 54'}'o of the variation. TI1e La Nhia high Oow 
in 1988-89 caused a marked increase in sediment load from 
the Mngc.h1lcna, with one prominent peak of J .6 111 tonncs per 
day. Other llood events urc ckar but less pronounced. e.g .. in 
1975-76, 1981-82, and 1995. Low sediment loads occurred 
during El Nino events in 1977-78, 1982-83, and 1991-92. The 
mean daily sediment loads during El Niiio and La Niiia ycnrs 
arc 25(> tonncs per day and 511 tonnes per day, respectively. 

- 31-



C ARIBUEAN SEA EcosYSTEM AssESSMEN"I 

Box 2.1: (Contiuuecl) 
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Nutrient fluxes of phosphate (PO, ·Jl and nitrate (N03 ) in non­
pristine fluvial systems of the Caribbean basins of Colombia. 
Nutrient values are b:.L"icd on avcmucs culculated from monthlv 
samples covering three-year period J998-2000 • 

Total 
Water phosphate 
discharge Total ro,' 

River (km3 yr 1) nitrate (X 10-'t yr 1) 

Caribhean 

Magdalena 228 186 47 

Diquc 9.4 12 3.0 

Sinu 11.8 1.5 0.07 

Leon (Urabu Gult) 2.1 1.5 0.7 

Turbo (Urabn Gult) 12 0.1 0.003 

Atruto (Umba Gull) 81 58 2.4 

SoURCE: Restrepo and Kjcrfvc 2004. 
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Sediment Load and its Impact on Coastal 
Ecosystems 

Sediment load trom the Magdalena River has had a strong 
impact on coastal ecosystems. Since 1954, the government 
of Colombia has dredged the El Dique Canal, a 114-km 
mun-made channel from the Magdalena River at C'ulamar to 
Cartagena Bay. Because of increased sedimentation in the bay 
during the 1970s, new cunals were constructed tiom El Diquc 
to Burbacoas Bay. und since then, the suspended sediment lout! 
in Burbacous has reached ant! impacted the El Rosario Islands, 
a 68-km' coral-reef ecosystem in the Caribbean Sea. Sediment 
load is responsible lor most of the observed reef mortality. with 
dead corul-reef cover reaching 58 per cent. Also, the suspended 
sediment load from the Sinu River is probably responsible lor 
impacL' on the largest coral reef on the Colombian Caribbean 
coast. a system covering I 35 km' between the San Bemardo 
and Fuerte Islands, north und south lfom the Morrosquillo Gulf. 
Livl! coral cover had. in some areas, decreased 25% between 
1995 and 2000. 

Human-induced Nutrient Fluxes and their· Impact 
on Coastal Systems 

Since the 1950s. the usc of nitrogen (N) and phosphorous ( P) 
in agricultuml fertilizers, and in a mnge of products such us 
detergents, has resulted in a mpid increase in the flow of these 
clements through rivers. now exceeding pristine levels by u 
fhetor of 10 in some world rivers. This can dmstically ulter 
the ecoloc.'Y of aquutic systems. ovcrstimuluting the growth of 
algae and leading to oxygen depletion. toxic blooms, fish kills, 
and coml-rcef dcgmdution. 

In Colombia, non-pristine fluvial systems like those draining 
the Caribbean basins have much more phosphate (PO~ .1) 
und nitrate (NOJ ) loads when compared to pristine rivers 
(e.g., Pacific rivers). The Magdalcnu and Atmto rivers are the 
Colombian systems which contribute by tar the highest P and 
N fluxes to the Caribbean Sea, with totul phosphate and nitrnte 
flows up to 186,000 t and 47,000 t per year, respectively. Many 
causes arc responsible tor these high nutrient loads, including 
massive };e\vage discharges in cities and towns, mainly in the 
Magdalena basin, and also the use of chemical fertilizers on 
banana plantations in the lower course of the Atmto River. 

Urban, agricultural, mining, und industrial waste inputs from 
the Magdalena basin have aggmvated the condition of the 
CiCn:Jga Grande h1goon and coastal ecosystems. Biodiversity 
has been reported to be considerably lower in the area atl'ected 
by mangrove mortality, us well as in the coastal zone. A decline 
in fisheries catches by a factor of eight, from 63,700 tin 1978 
to 7,850 t in 1998, is another indication of the environmental 
degmdution caused by reduced water quality. 

11 
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Box 2.1: ( Concluclecl) 

Water Diversion and Mortality of Mangrove 
Ecosystems 

\Vater diven;ion due to the construction of a highway in the 
Magdalena dcllallagoon complex, the Cit!naga Grande de Santa 
Marta, has resulted in hypersalinizmion of mangrove soils, and the 
consequent die-off of almost 270 km2 of mangrove rorcsts during 
the pasl 39 years. 13elwcen 1956 and 1995, 66% of the original 
mangrove forest died. Recent estimates indicate that li1r the whole 

2.7 Major Coastal and Marine Habitnts 

2.7.1 Beaches 

Beaches are deposits of sand between the high- and 
low-tide marks, transported to shore and moulded by 
waves. The sand can be calcareous (dcriwd from the 
broken skeletons of corals, calcareous algae, molluscs, 
and echinodenns) or siliceous (derived from eroded 
rocks). Beaches arc dynamic, the sand being constantly 
subjected to deposition (accretion) or loss (erosion). 
Storms, olTshore reels, sand shoals, currents, and onshore 
dunes play important roles in controlling deposition and 
erosion on a beach. The stability of a beach, whether 
eroding or accreting, depends on a balance, over time, 
between the supply of sand and the rate at which it is 
transported away. 

Beach and dune sands serve as one of the world's major 
sources of construction aggregate. Noncalcareous sand 
is also used to produce minerals and orcs for various 
industries, including electronics. However, beaches in the 
Caribbean arc best known for their importance to tourism: 
the quality of the beach is cited by most tourists as the 
main feature of a successful holiday (Uyarra et a!. 2005). 
They also provide areas of recreation and enjoyment 
for local people throughout the region and, thcrelorc, 
have great cultural value in addition to their economic 
importance in attracting overseas visitors. 

Beaches arc important habitats lor sen turtles, which nest 
in the zone above the high-tide mark. This can create a 
conl1ict between the usc of a beach for recreation and its 
contribution to the biodiversity of the Wider Caribbean 
Sea ecosystem, but it can also provide income, community 
employment, and educational opportunities through well­
managed ceo-tourism. 

A number of threats linked to human activity arc causing 
beach erosion and polluting coastal waters, compromising 
the ability of Caribbean beaches to continue providing 

Magdalena lagoon/dcltn complex and associated coastal zones, 
the mangrove urcu has been reduced !rom 62,000 ha in 1991 to 
52,478 ha in I 996, a loss of ulmost2.000 ha per year. In addition, 
fresh-water input from the Magdulena River lo the lagoon was 
also diverted tor irrigation purposes. and interrupted by dikes 
built along the delta distributaries to prevent tlooding of farm 
lands. The changes in the hydrological regime have nlso caused 
water quality changes in the lagoons ond canals. resulting in low 
dissolved oxygen concentration, lish kills, and eutrophication. 

ecosystem services. Unregulated sand mining, lor example, 
causes loss of sand and prevents the natural replenishment 
of other beaches as material is carried around the coast by 
tides and cutTcnts. 

Another key threat is being brought about largely by the 
tourism industry itself, despite its reliance on beaches to 
attract visitors. Many poorly planned developments arc 
simply too close to the edge of the sea. They frequently 
lack adequate wuste-disposal facilities, which leads to 
contamination with sewage and other elllucnts, causing a 
health hazard and badly diminishing the aesthetic value of 
beaches. Failure to set buildings back 50 m or more !rom 
the shore also exposes them to stonns and damages dunes 
which arc part of the dynamic system stabilizing beaches. 
In addition, construction on beaches may alter pattems of 
water cun-cnts which, in tum, could increase erosion. 

It has recently been estimated that 70% of beaches on the 
islands of the Caribbean arc eroding at rates of between 
0.25 m and 9 m per year (Cambers 1997). It is possible 
that the decline in Caribbean coral reels (a source of much 
of the calcareous sand) has reduced both protection from 
wave action and the supply of sand, thereby increasing 
erosion. The cost of artilicial replacement of sand, tt 

process known as beuch nourishment, can run into 
millions of U.S. dollars (U.S.$). 

1. i.2 Seagmss Beds 

Seagrasscs arc !lowering plants that nourish in shallow, 
sheltered, marine environments, such as lagoons ncar 
mangroves or coral reels, or just ollshorc li·om beaches. 
The Caribbean region has six species of scagrass, the most 
common of which is turtle grass (Tiw/assia testudimuu). 

The beds lonned by seagrass perlonn a number of 
important roles in the Caribbean Sea ecosystem, including 
the stabilization of' sediments, reducing the energy of 
waves as they approach the shore, and the provision of a 
nursery habitat for organisms that as adults live in other 
systems. 
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Scagrass communities serve as habitats for a wide range 
of' organisms. They provide food for species such as parrot 
fish, surgeonlish. queen conch, sea urchins. and green 
turtles. The seagrass leaves carry epiphytic algae" and 
animals, which arc grazed by invertebrates and !ish. The 
scagrass blades enhance sedimentation and reduce erosion 
by slowing down waves and currents, while the roots and 
rhizomes" bind and stabilize the sediment surface. 

Seagrass beds arc very important in the marine !bod chain 
as a resull of' the high rate at which they convert carbon 
dioxide dissolved in the water into organic muller, through 
the process of photosynthesis (high net productivity). This 
rate, approximately I kg of carbon lor each square metre 
in the course of a year (I kg C m 'year ') is signilicant 
because about half' of this material is exported as detritus, 
which contributes !bod to o!Tshore ecosystems. 

Seagrass habitats act as a nursery lor the young of' many 
commercial species of' !ish. crustaceans, and molluscs, 
while reel~ based carnivores venture olTinto nearby scagrass 
beds in search of !bod. The wide variety or epiphytes 
which live in the seagrasses become the !bod of many 
bottom-dwelling !ish species which feed o!T detritus. 

Organisms in seagrass beds with calcium-based 
external skeletons (lor example, molluscs, echinoderms, 
crustaceans, calcareous algae. and some protozoa) also 
help to lbnn beach sand. 

Threats to scagrass beds in the Caribbean include their 
removal from shallow water to "improve" bathing beaches; 
dredging to allow access to shipping or to lay cables. pipes, 
and other submarine structures; burying by sediment from 
nearby dredging and tilling activities; and pollution li·mn 
mnricnts such as nitrogen which causes excessive growth 
of epiphytes. Nutrient pollution can also overstimulate the 
growth of the seagrass itself: leading to dil1icult decisions 
on whether to clear beds which expand into previously 
unsettled sandy areas. 

In summary, scagrass colonies arc undervalued lor the 
contribution they make to key services of the Caribbean 
Sea ecosystem, including !ish cries (directly) and tourism 
(indirectly) through the production of sand, protection 
from wave action, and nurturing of wildlife important lor 
ceo-tourism). 

1 ~ An cpiphyh! h; 1.111 organism which gruws naturally on another hut dues nul 
usl! it for nourishment. 
JJ A rhizome is a plant stem whil:h grows bt.!nt!alh the soil or scdimt.!nl 
surfhcc. 

2. 7.3 Com/ Reef~ 

Coral reefs arc among the most productiw tropical marine 
ecosystems and have the highest biodiversity (MA 2005b). 
Corals arc sessile (immobile) organisms whose bodies 
arc in the form of a small polyp, usually less than l em 
in diameter. Rcel~building corals arc colonial, occurring 
as sheets of many thousands of polyps over a calcium­
carbonate skeleton. Corals arc found in all of the oceans, 
but it is only in the tropics that they fonn rcct:~. This 
is done with the help of symbiotic singlc-ccllcd algae 
contained in their tissues. The algae usc sunlight to catTy 
out photosynthesis and provide organic nourishment lor 
the corals, and also help to deposil the skeleton. The 
accumulated skeletons of many generations of comls, 
cemented together with other carbonate sediments, lonn 
the rcc[ 

The living corals, and the spurs and canyons within the 
reel: give the three-dimensional structure which provides 
habitats lor so many species. The typical structure of a 
Caribbean fringing reef includes a lagoon tens to hundreds 
of metres wide, a shallow platlbnn or reef llat, a de lined 
reef crest, and a more or less steeply sloping lore-reef on 
which spurs may develop. 

Seven per cent of the world's coral reels arc located in 
the \Vider Caribbean (Burke and Maidens 2004). They 
include the Meso-American reel: the largest com! system 
in the Northern Hemisphere. stretching nearly a thousand 
kilometres from the northcm tip of the Yucatan peninsula 
in Mexico, along the coasts of Belize and Guatemala, to 
the north-cast shoreline or Honduras. 

Coral reels in the Caribbean Sea arc prolilic providers 
of ecosystem services, including food, protection 
from storms. recreational value and therefore tourism 
income, and medicinal products. It is estimated that the 
potential yields for fisheries from coral reefs amount to 
10 t km 1 year 1, which could provide up to 6% of global 
lisherics if properly managed (Burke and Maidens 2004). 
Commercially valuable species fished on coral reels 
include snappers (Lutjanidac), groupers (Scrranidae), and 
jacks (Carangidac), while less valuable species include 
parrot !ish (Sparidac) and surgeon fish (Acanthuridae). 
Important shclllishcrics include those for conch (a large 
marine gastropod mollusc) and lobster. 

Harvesting of other reef resources includes live ornamental 
fish lor the aquarium trade; collection of coral skeletons 
and shells of other creatures lor jewellery and other 
ornaments; mining of reef rock, coral heads, and coral 
sand for construction; and bioprospccting lor potential 
pharmaceuticals. Only a small fraction of the huge reef 
biodiversity has so far been tested for the presence of 
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products useful for medicine and industry, but already 
many have been limnd and exploited commercially. 

Coral reels arc among the most beautiful and visually 
impressive habitats on earth, full of life and colour. The 
Caribbean tourism industry owes much to the opportunities 
they provide tor diving and snorkclling. Reels also 
contribute to the attraction or beach holidays through the 
calm water and blue-green colouring provided by their 
lagoons, the protection they ollcr against beach erosion, 
and the role of coral skeletons in forming the white sand 
of Caribbean beaches. 

Shoreline protection is a very important service provided 
by coral reels, and an assessment of their value should 
include the replacement cost of beaches and of buildings 
and developments close to shore----a service likely to 

become increasingly important according to models which 
predict both rising sea level and more destructive storm 
activity as a result of global warming. 

Taken together, the annual value of services provided 
by Caribbean coral reels has been estimated at between 
U.S. $3.1 billion and U.S. S4.6 billion, with degradation 
by 2015 potentially costing between U.S. S350 million 
and U.S. $870 million per year (sec Table 2.1; Burke and 
Maidens 2004 ). 

Caribbean coral reefs arc already greatly degraded. They 
have lost some 80%, of living coral over the last 20 years, 
an unprecedented rnte of degradation, declining in some 
instances from more than 50'!/o live cover to less than I 0% 
(see Fig. 2.4; Gardener et a!. 2003 ). The degradation has, 
in most cases, been due to a mixture of impacts, all of 

TABLE 2.1 - Estimated value of ecosystem services ti·om Caribbean coral reefs. and potential losses from 
their degradation. 

Good/service 

Fisheries 

Tourism and recreation 

Shoreline protection 

TOTAL 

SouRcE: Burke and Maidens 2004. 

Estimated 
annual value 
in :woo 
u.s.$ 

312 million 

2.1 billion 

0. 7 2.2 billion 

3.1·4.6 billion 
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Estimated future annual losses 
due to coral-reef degradation 

Fisheries productivity could decline an 
estimated 30--45% by 2015 with associated 
loss of annual net benefits valued at 
U.S. $11 -140 million (in constant-dollar terms, 
standardized to 2000). 

Growth oi'Caribbcan dive tourism will 
continue, bllt the growth achieved by 2015 
could be lowered by 2--5% as a result or coral­
reef degradation, with the region-wide loss of 
annual net benefits valued at an estimated 
U.S. $100 300 million (in constant-dollar 
terms, standardized to 2000). 

Over 15,000 km of shoreline could experience 
a I 0-20% reduction in shoreline protection by 
2050 as a result of cornl-rccr degradation. 
The estimated value of lost annual net benefits 
is estimated at U.S. $140--420 million (in 
constant-dollar terms, standardized to 2000). 

U.S. $350 870 million 
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FIG. 2.4. Absolute per cent coral cover from 1977 to 
200 I across the Caribbean Basin.'~ 
SouRcE: Gardener et al. 2003. 

which are still present. These include hurricane damage; 
disease; bleaching;15 pollution, including sediment runofl' 
from coastal developments and agriculture; ovcrlishing; 
and direct damage from boat anchors, lish traps, grounded 
ships, dredging, collection, and dynamite. 

All of these impacts probably have some human 
component. Global wanning may have led to more 
frequent occurrence of severe hmTicanes which results in 
mechanical damage to reefs and is also largely responsible 
for coral bleaching. The spread of coral diseases has 
probably been enabled by shipping and possibly through 
increased transport of disease organisms over long 
distance via dust through descrti lication."' Overlishing, 
especially of alga-grazing !ish such as parrot !ish, has 
allowed algae to overgrow corals. Jamaica, for example, 
has been cited as having some of the most ovcrlished 
coral communities in the world." Pollution, principally 
elevated nutrient levels fi·om sewage and agricultural 
fertilizers, has further stimulated the growth of these 
algae. In !act, most Caribbean reels have experienced 
a shift in ecological dominance from corals to algae. 
Recovery has been both rare and, when present. slow. 

2. 7.4 Mtmgrol'es 

A mangrove is a tree or shrub adapted to colonize 
tropical, sheltered, coastal environments between the 
high-water and low-water marks. Mangroves reach their 
greatest development in estuaries, where they may lbnn 

l-IThe trend line represents the dcclim! in p!!rccnt:~gc live com! cover hust.:d on 
weighted means of seven~ I studies. the exact number of which arc shown hy 
open circles. The error bars indicate 95%, confidcnc\! intervals. 
15Coral bleaching is u phenomenon in which clcvut,:d sea tcmpcnnurcs cause 
stress to the symbiotic ulguc1 which then leave the tissues of the coral polyp. 
Since th~.: algae provide pigment to the comls, tht! reef loses its colour and 
rapidly declines in biodiversity. C;:trihbcun comls typically bleach when the 
\V;..IIcr tcmpcmturc exceeds 30"C. 
16Scc Section 3.3. 
17Scc Scc1ion 3.2. 

extensive lbrcsts. The term mangrove is also used to 
describe the complex community of animals, plants, and 
micro-organisms adapted to life in a saline and muddy 
environment. Tree-dwelling animals, including nesting 
and roosting seabirds, occupy the upper level of the 
mangrove plants, while marine animals occupy the bases . 
Sessile marine organisms such as bamacles, oysters, and 
sponges arc dependent upon the hard surfaces provided by 
the mangrove roots, while mobile animals such as crabs, 
gastropod molluscs, shrimps, and !ish occupy the mud 
around the stilt roots and the water in the tidal creeks. In 
the Caribbean region, only 4 common mangrove species 
arc present, tar fewer than in the Indo-Pacific region where 
some 44 species occur. 

Mangroves arc lbund along sheltered coastlines of almost 
all countries and territories SUITounding the Caribbean Sea, 
and they fullil important socioeconomic and environmental 
functions. These include the provision of a large variety of 
wood and non-wood forest products; coastal protection 
against the effects or wind, waves, and water cunents; 
conservation of biological diversity·--·including a number 
of endangered mammals, reptiles, amphibians, and birds; 
protection of coral reels, scagrass beds, and shipping 
lanes against siltation; and provision or habitat, spawning 
grounds, and nutrients lbr a variety of lish and shclllish, 
including many commercial species. Mangroves can 
provide income as ceo-tourist attractions lbr viewing 
birds, manatees, crocodiles, and other fauna and llora. 

High population pressure in coastal areas has, however, 
led to the conversion or many mangrove areas to other 
uses, including infrastructure, aquaculture, rice, and salt 
production. Numerous case studies describe mangrove 
losses over time, but information on the status and trends 
of mangrove area exlenl at the global level is scarce. 

A comprehensive database on mangrove extent has been 
assembled by the UN Food and Agriculture Organisation 
(FAO 2002, 2003a). This contains a compilation of 
mangrove area estimates by country along with revised 
estimates lor 1980, 1990, and 2000 for each country (Table 
2.2). The results of the trend analyses indicate that the 
mangrove area around the Caribbean Sea has in general 
decreased by about 1% per year since 1980. Table 2.2 
also shows that the region of Central America and the 
Caribbean has lost about 413,000 ha of mangroves since 
1980, but that the rate of loss seems to have slowed from 
about 1.4% per annum between 1980 and 1990 to 1.1% 
from 1990 to 2000. The highest rates of dclbrestntion in 
the 1980s were found in Barbados, Jamaica, Dominica, 
and Honduras, while the same countries plus Dominican 
Republic, El Salvador, Haiti, and Honduras had the 
greatest rate in the 1990s. 
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TABLE 2.2 - Estimates for mangrove area in the Caribbean, !980, 1990, 2000 

Country/ 
Area 

Anguilla 

Am igua and Barbuda 

Aruba 

Buhumns 

Barbados 

Belize 

Bennuda 

British Virgin Islands 

Ca)1nan Islands 

Costa Rica 

Cuba 

Dominica 

Dominican Republic 

El Sall·ador 

Grenada 

Guadeloupe 

Guutcmnln 

llaiti 

I londuras 

Jamaica 

Martinique 

Montserrat 

Netherlands Antilles 

Nkumgua 

Panama 

Puerto Rico 

St. Kitts and Nc\'is 

St. Lucia 

Most recent, 
reliable. 

mangrove area 
cstimJtc 

Re[ 

ha Year 

90 1991 

1,175 1991 

420 1986 

141,957 1991 

14 1991 

65,767 1995 

J(i 1992 

587 2001 

7,268 

41.330 

529,700 

10 

1991 

1992 

1992 

1991 

21,215 199S 

26.800 1994 

255 1992 

2,325 1997 

17,727 1998 

15,000 1990 

54.300 1995 

9,731 1997 

1,840 1998 

1991 

1,138 1980 

282,000 19<>2 

158,100 2000 

6,410 2001 

79 1991 

100 2002 

Mangrove arl!a cstimatt:s 

Extent 

tvlangrovc Mangrove Annual 
change 

I<JS0-·1990 
iltCi.l 

1980 

ha 

90 

1,570 

420 

170,000 

30 

75,000 

17 

660 

7,300 

41,000 

530,500 

40 

33,800 

47,200 

295 

3,900 

19,800 

17,800 

156,400 

23,000 

1,900 

5 

1.140 

336,000 

230,000 

6,500 

84 

200 

arcn 
1990 

ha 

90 

1,200 

420 

145.000 

16 

6R,800 

16 

630 

7,300 

41.000 

529,800 

13 

26,300 

35.600 

262 

2,500 

17,800 

15,000 

103,300 

10,800 

1,900 

1.140 

280,000 

166,000 

6,400 

so 

200 
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ha 

n.s. 

·37 

n.s. 

-·2.500 

··620 

n.s. 

n.s. 

n.s. 

70 

750 

-1,160 

3 

-140 

200 

··280 

--5,310 

-1.220 

n.s. 

n.s. 

n.s. 

·5,600 

6,400 

-10 

n.s. 

n.s. 

% 

n.s. 

-1.7 

11.5. 

. 1.6 

--6.1 

0.9 

·0.6 

0.5 

n.s. 

n.s. 

n.s. 

-10.6 

--2.5 

2.X 

·4.3 

1.1 

. 1.7 

4.1 

·7.3 

n.s. 

n.s. 

n.s. 

1.8 

-3.2 

--0.2 

--0.5 

n.s. 

Mangrove 
area 
2000 

Annual 
change 
1990-2000 

ha 

90 

900 

420 

140,000 

10 

62,700 

15 

590 

7,200 

41,000 

529,000 

9 

lm 

n.s. 

-30 

n.s. 

·500 

I 

610 

n.s. 

4 

--10 

n.s. 

--so 

n.s. 

18,700 -760 

24,000 ·1,160 

2.30 ··3.2 

2,300 -20 

15,800 -200 

10,000 ·500 

50,000 ··5,330 

9,300 ·150 

1,800 ·10 

1.140 

214,300 

158,000 

6,400 

75 

200 

n.s. 

--0.8 

·6,570 

-800 

n.s. 

·0.5 

n.s. 

n.s. 

n.s. 

-OA 

·-1.6 

·0.9 

-0.6 

0.7 

0.1 

n.s. 

n.s. 

·3.6 

-3.4 

··3.9 

1.3 

·0.8 

-1.2 

·4.0 

-7.0 

-1.5 

0.5 

n.s. 

-0.1 

--2.6 

--0.5 

n.s. 

lUi. 
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TABLE 2.2 - (Concluded) 

i\~langrovc urea estimates 

Extent 

Most recent, 
rcliuble, Mangrove Mangrove Annual Mangrnw Annual 

mangrove area arcu arl!a change area change 
estimate 1980 1990 1980-1990 2000 1990-2000 

Country/ Ret: 
Area ha Year ha ha ha ~0 hu hn ~~~ 

St. Vincent and Grcnntlincs 51 1991 60 52 ·I lA 45 ··0.7 ·1.4 

Trinidad and Tobago 7.150 1991 9.000 7.200 -ISO ·2.2 6,600 --60 -0.9 

Turks and Caicos Islands 23,600 1991 23,600 23.600 n.s. n.s. 23,600 n.s. n.s. 

United Stales Virgin Islands 978 1991 978 978 n.s. n.s. 978 n.s. n.s. 

Central America and the 
Caribbean 1.417.238 1994 1,738.289 1.493.402 -244,887 -1.4 1,325,407 --167,995 ·-1.1 

Colombia 379.954 1996 440,000 396.600 -4.340 -·1.0 354.500 -4.210 -1.1 

Vcnczucln 250,000 1986 260.000 240,000 -2.000 ·0.8 230.000 1.000 ·0.4 

South America 629,954 1992 700.000 636.600 ··63,400 ·0.9 584.500 -52,100 ·0.8 

NOTES m TilE TAULE: According to FAO. the 1980, 1990. und 2000 ligures huve been detennincd as tollows: 
I. When sullidenl quantitative infonnution pem1i11ed a reliable trend unalysis, 1980, 1990, and :!000 ligures were based on the results of a 
regression analysis (Central America: Antigua and Barbuda, Bcliw, British Virgin Islands, Cuba, Dominican Republic. El Salvador. Grenada. 
Guadeloupe, Guatemala. Honduras, Martinique. Panama, Puerto Rico: South America: Colombia, Venezuela). 
2. Where recent inlonnation was umtvailable the extrapolation to ycur 2000 wns based on the overalll(>r~sl chang~ rate 1990-2000 as reported 
in the Global Forest Resources Assessment (FRA) 2000 (FAO 200 I: Cemral America: Cayman Islands. l'v!ontserrat, Netherlands Antilles. U.S. 
Virgin Islands), or on expert estimation (Central Amcricu and Caribbean: Anguilla. Aruba, Bahamas, Barbados, Costa Rica, Dominica. llaili, 
St. Lucia, Turks und Caicos islands). 
3. Where insullicient inlorrnatiun was availublc, the area ~slimulions for 1980 nnd 1990 were based on the overalllorest chang~ rates us r~poned 
in the Global FRA 2000 (FAO 2001; Central Americu and Caribbcun: Nicamgun. St. Kitts and Nevis, St. Vincent and the Grenadine-s. Trinidad 
and Tobago}, and in the FRA 1990 (FAO I995:Caribbcun: Buhamus). 

SOURCE! Adapted from FAO 2002, 2003a. 

2. 7.5 lntenlepemleuce of Caribbetm llabitttts 

It is importnnt to note that, besides the large diversity 
of species that arc resident in mangrove and seagrass 
communities, there is a continuous !low of biomass 
between these habitats and coral reefs in all directions. 
It is therefore necessary to consider all three habitats as 
one large interdependent marine ecosystem with shared 
biodiversity. 

In addition, mangroves and scagrass communities arc 
permanent recipients of planktonic larvae from the open 
sea (Eggleston 1995) and, in return, nurture crustaceans 

whose larvae provide food for ocean-going !Ish and 
mammals. 

This interdependent nature of the marine ecosystem is a 
vital consideration in the management of the Caribbean 
Sea, as degradation of one type of habitat can have tar­
reaching impacts on the services provided to human 
communities by another. For example, the clearing of 
seagrass beds for cosmetic reasons could allcct income 
from lisherics and, in the long run, speed up erosion 
of nearby beaches, which might reduce the appeal of 
a particular tourist resort and therefore damage local 
livelihoods. 
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Aerosol Index 

Ft<i. 3.1. Transatlantic !lux of Saharan dust as recorded by TOMS satellite. 
SlHJill 1-.: http//toms.usfc.nasa.l!O\ /aerosoblllH.Iav aero \'X.html 

causing capability of microbes present on the red. or that 
shifi the structure of the microbe or sea-bed communities 
or the reel: thereby affecting the ecology. 

There is mounting evidence to suggest that some or the 
declines oecurring on Caribbean coral reels today may be 
linked to African dust. The 1983 die-on· of the long-spined 
sea urchin (Section 3.2) and the beginning of the Plague 
II outbreak in 1997 lbllowed within months of peak dust 
events in the region. The strongest evidence thus l(tr is 
that Aspergillus .1ydoll'ii, a known fungal disease affecting 
sea l(ms, has been identified in its active pathogenic form, 
in air samples colh:ctcd during Saharan dust events in 
the U.S. Virgin Islands, but not from clear atmospheric 
conditions (Garrison et a!. 2003). Aspe1gillus sydo11·ii is 
associated with soils, docs not reproduce in seawater, has 
a wide geographical distribution, and occurs on reefs lhr 
from terrestrial sources of soil. Saharan dust is eroded soil 
and must thus be seen as a possibh: source of the disease. 

Although dust has been making this journey ll>r thousands 
or years, recent changes in climate sinee the mid-
1960s, particularly decreased raini(tll and desertification 
in northern Afi·ica, have resulted in increased amounts of 
dust crossing the Atlantic. 

4.11 ASSESSMENT OF MAIN CARIBBEAN SEA 
SERVICES: LINKS TO IIUMAN WELL-BEING 
AND CONDITION AND TRENDS 

4.1 Fisheries•·• 

4.1.1 lmportmrce of Fisheries 

In the tenninology of the iviA the li\ ing marine resources 
of the Caribbean Sea constitute the most important 
'provisioning' service of the ecosystem. Fisheries have 
always been a souree of livclih,>ods and sustenance lbr the 
people of the region. eontributing towards fbod security, 
poverty alleviation. employment, foreign-exchange 
earnings. and the development or rural and coastal 
communities. reercation. and tourism. 

The fisheries of the Caribbean Sea arc. with few 
exceptions. multi-species, small-scale lishcrics conducted 
by low-capital. labour-intensi\'e operators. The main 

~' 1 A dr.:wih:d th.:~cription nf the tishr.:ric:-. of thL· t'atihhl.'i!O mu.J issues rd:uing 
tu thL'ir managcmcm i~ :1\ ailahh: in Annr.::oo. I 
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exceptions arc the industrial shrimp and luna lisherics 
on the northern coast of South America and on the 
continental shelf adjacent lo the Central American 
countries. The lishing sector is dominated by small, 
artisanal boats constructed or tibreglass ami wood. These 
may be powered by outboard engines, oars, or sails, 
or a combination of all three. There arc approximately 
25,000 nrtisanal boats, 5,000 medium-sized boats, and 
1,500 industrial vessels in the region.'" Hook and lines, 
gillnets, and traps nrc the main types of gear used. In 
addition, trawls arc common in the shrimp lisheries or 
South and Central America. Diving using compressed air 
is common in the lobster and conch lishcrics. The main 
lishcries targeted in the region arc based on the following 
resources: coral reels and rccf~associatcd fish; deep­
water snappers and groupers; large pelagic lish;" small 
coastal pelagic fish; flyinglish; groundtish; shrimp; 
lobster and conch. 

The fish resources of the Wider Caribbean region arc 
extremely diverse. ll has been estimated that there arc 
some 680 species of bony fish and about 49 species of 
sharks targeted by fisheries in the region (Cervigon 1993 ). 
The invertebrates including shrimp, lobsters, and molluscs 
(conch, octopus, and squid) must bl! added to these ligures 
to detennine the total number of species that arc of interest 
to fisheries. 

This diversity presents a major challenge to the effective 
management of fish stocks in the Caribbean. There is lillie 
inronnalion on the status of most of the commercially 
important resources, and even less on the hundreds of 
species of lesser importance to the region's fisheries. For 
example, of the 197 stocks li.11ling under the jurisdiction 
ofthc Caribbean Fisheries Management Council (CFMC), 
covering the U.S. Virgin Islands and Puerto Rico. the 
status of 175 (88'!1,,) was unknown or undellncd. 

Since the 1980s, aquaculture has been making an 
increasingly significant contribution to the cconomil!s 
of the region. The main species farmed arc tilapia and 
pcnncid sluimp (Haughton and Jacobs 1998). 

4.1.1.1 Per Capita Consumption t!f'Fish 

Fisheries play a very important role in providing nutrition 
and food security within the Caribbean region. Fish is a 
vital source of animal protein and minerals in the diet of 
Caribbean people, particularly the poor and vulnerable 
members of society. Per capita consumption or fish in 

111 Fish~.:rv Information. Data. ami Swti!ilics Unit (FIDI), FAO I99K. 
21 Pdugi~ fish urc those species spl'mling most of their lh'c.."i in thl.! uppcr­
\\:atcr column, i.l!., relatively close to the surface. as opposed to those finding 
sustcnam:c dusc tuth~ sc;1bed (demersal). 

the region is approximately 15 kg pt::r year. It is more 
variable in Central and South Aml!rica, where the average 
is approximately 10 kg, and highest in the island stales 
where the average per capita consumption is 19 kg, 
well above the world-wide average (F/\0 Dntabase).21 

Consumption in several of the Small Island Dt::vdoping 
Stales (SIDS) is higher than local production and has to 
be satisfied by high levels of imports. The high diversity 
of specit::s of diflcn:nt shapes and sizt::s, the variation in 
taste and texture, and broad range in the commercial value 
of lisb m<::nn that fish is generally available al aflordablc 
prices to both rich and poor throughout the year. 

4.1.1.1 Imports U/1(/ Exports 

Fisheries make a signilicanl positive contribution to the 
balance of trade of the Caribbean region, even though 
the quantity of imports by weight considerably exceeds 
that of' exports. According to statistics from the UN 
FAO, approximately 360,000 lonnes or lish and fishery 
products, worth some U.S. S410 million, were imported in 
2000, while exports amounted to around 200,000 tonncs, 
worth U.S. $1.2 billion. 

This apparent anomaly is due to the fact that exports arc 
dominated by high-value products such as shrimp, spiny 
lobster, tuna, snappers and groupers, and queen conch, 
which command premium prices on the inlcrnnlionul 
market. The U.S.A. is the major destination of most 
exports from tbc Caribbean, which have been growing 
steadily in value. 

Imports arc very high in the island stales, where they 
account lor most fish supplied lor human consumption. 
Haiti, for example, imports 70% or its !ish, Jamaica 78%,, 
and Martinique 80 per cent. The composition of imports 
in the small island stales is dominated by dried, salted, 
and smoked lish. Fresh, chilled, and frozen products nrc 
also imported, mainly by the countries with a tourism 
industry. 

4.1.1.3 Employme11t 

Perhaps one of the most important roles of lishcrics is 
the employment which the sector provides for hundreds 
of thousands or people, in a region where high levels 
of unemployment and under-employment continue to 
be a major conccm. In a 1998 survey or 17 Caribbean 
countries, approximately 65'Yo or respondents reported 
that they were either "conccmed" or "very concerned" 
about losing their job in the next 12 months (Constance 
1998). 

~2 http: I 1\\'W\\'. rau.urg/Jocrcp/TS3 65 E/tS3 65c04. hun# I .3'%20<mnuui~;I:!O 
consumption'~\,20oP!,D20fish~·;~zoand(!.;,2osh1!lllish 
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The fisheries sector in the CARSE/\ region provides stable 
li.tll-time and part-time direct employment (as fishers) lor 
more than 200,000 peoph:, and jobs lor an cstimat.:d 
additional I 00,000 in processing and mnrketing. Indirect 
employment is also provided by boat-building, net­
making. and other support industries. People engaged in 
fishing often have low levels of lonna! education, limited 
access to capital, and limited occupational ami geographic 
mobility. It is estimated that each person employed in the 
fisheries sector has live dependents, suggesting that well 
in excess of 1.5 million people in the Caribbean rely on 
fisheries fi.)f their livelihood. 

4.1.1.4 Recreational Fisheries and Non-consumptive Uses 

Within the Caribbean region, llshcrics arc important not 
only as a source of food and employment for commercial 
and subsistence fishers, but also lor a growing number 
of people involved in recreational fishing, defined as 
fishing conducted for the purpose of pleasure and 
relaxation rather than lor commercial gain or subsistence 
by the fisherman. Popular sport-fishing maga:lincs, such 
as Marlin, Salt muer Sportsman, and Sport Fishing, 
consistently rate the Caribbean as a plime destination lor 
international anglers targeting billlish, such as marlins 
and sailfish, and for several other species of game fish. 
Dozens of international, regional. and national fishing 
tournaments arc held each year throughout the region. 

Despite its popularity, there is a lack of data and 
inlonmllion on the n:crcational fishing industry of the 
Caribbean. Research is needed to understand beller the 
scope and economic importance of the activity, as well 
as its impact on marine resources and management 
requirements. Statistics from the U.S. suggest the pastime 
generates very signilicant revenues and employment: 
the National Marine Fisheries Service estimated in 1996 
that direct expenditure lJ·om sport fishing amounted to 
more than U.S. $7 billion per year, providing more than 
one million U.S. jobs. In most Caribbean countries. 
sport fishing is promoted by tourism interests and is 
neither monitored nor regulated by the national fisheries 
administrations. 

There is therefore a strong link between the management 
of Caribbean fisheries and the value and impacts of 
tourism in the region, which are discussed in more 
detail later in this report. This I ink is also evident in the 
economic value of the diving industry, which depends on 
abundant and varied populations of coral-reef species of 
!ish and other marine life. 

4.1.2 Dril•illJ: Forces lm[lliCtiug Caribbeau Sea 
Fisheries 

The Caribbean Sea Ecosystem Assessment has identified 
the following drivers affecting the llsheries of the 
Caribbean: 

4.1.2.1 Direct Drivers 

• Environmental degradation and pollution of the 
world's seas and oceans, lor example, the dumping of 
toxic waste at sea, and the destruction of mangroves 
and other critical coastal habitats which arc spawning 
and nursery grounds. 

Irresponsible llshing practices, for example, the usc 
of some types of trawls, dynamite, certain high­
technology fishing techniques, and the capture of 
non-target species by nonselective gear. 

• Global. warming and sea-level rise arc emerging as 
important factors a!Tecting fisheries globally and in 
the Caribbean, although the precise relationships and 
impacts arc still to be fully defined and quantilled. 

4.1.2.2 Indirect Dril·ers 

• Inadequate policy framework and institutional capacity 
to manage fisheries in many countries as well as at the 
regional level lor the management of shared stocks. 

• Inadequate legal and regulatory lhuncwork, and 
capacity lor enlorccment. 

Lack of knowledge of the !ish stocks; the lisheries; 
the social and economic conditions of the lishcrs; and 
the environmental and ecological processes which 
control nhundancc and distribution of the resources. 

• Growing demand for !ish and fishery products, 
resulting from population growth, increasing 
purchasing power, and improved awareness of the 
nutritional value of !ish, has resulted in excessive 
pressure on the resource. 

Excessive investment in fishing capacity leading to 
overcapitalization, compounded by the open-access 
nature of most fisheries· --there arc just too many 
fishers, boats, and fishing gear. 

Growing desire lor improvement in the standard of 
living coupled with high levels of unemployment 
and poverty in many developing states Ioree large 
numbers of persons to enter and remain in fisheries. 
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4.1.3 Condition llllli Trends in Fisheries Resources 

4.I.3.I 0\•erviell' 

Within the Caribbean Sea, many species of !ish arc under 
stress !rom over-exploitation amVor habitat degradation, 
and arc therefore not making an optimum contribution 
to socioeconomic dl!vclopmcnt of the region. All the 
major commercially important species and species groups 
targ\!led by spcci lie fisheries arc reported to be either 
fully developed or over-exploited. These include conch, 
which has been placed on the Convention on lntcmational 
Trade in Endangered Species (CITES) list of threatened 
species (www.citcs.or!!); lobsters and shrimp; groundlish~ 
shallow shelf reef !ish; deep-slope !ish and some of the 
large oceanic pelagic species which arc managed by the 
International Commission for Conservation of Atlantic 
Tunas (ICCAT; CFMC and CFRAMP 2000). It is likely 
that the status or Caribbean fisheries is similar to that or 
fisheries globally: the FAO observed in 1993 that over 
70% of world fish stocks were either over-exploited, fully 
exploited, or were in a state of rebuilding artcr being 
ovcrlishcd. 

4.I.3.2 Trends in Fil?fish and In\·ertebralc Landings in the 
Caribbean Region (19511 2004) 

Accurate data on trends for !ish catches speci lie to the 
Caribbean Sea have been dil1icult to obtain because 
regional Fi\0 statistics arc generally combined with parts 
of the Atlantic Ocean. Recently, however, new analysis or 
these data has helped to build up a coherent picture of the 
slate of fisheries in the CARSEA region. 

Annual landings of lin fish and invertebrates arc provided 
in Figure 4.1. They arc based on data from tlJC Sea Around 
Us Project (SAUP) of the University of British Columbia 
(UBC) Fisheries Center (http://www.scaaroundus.org). 
The ligures were reconstructed or reallocated from the 
larger Wcstcm Central Atlantic Rcgion in the Fishclies 
database of the FAO (FAO FlSHSTAT), to include only 
catches !i·om the CLME, the locus of the C ARSEA 
Project. Individual country data were re-examined jointly 
by UBC and national sources such as fisheries departments 
and research institutions in some countries including 
Venezuela. Cuba. Bc.:lize, St. Lucia, St. Vincent and the 
Grenadines, Barbados, and Trinidad and Tobago (Zeller 
et al. 2003). 

According to this analysis, !ish catches in the Caribbean 
generally increased from 84,411 tonncs in I 950 to 
482,848 tonncs in 1998, before declining to 40 I ,561 tonncs 
by 2004 (Fig. 4.1 ). The data suggest that the increased usc 
of more c11icient fishing gear including purse seines," 

relative to other gear such as bottom trawls, may have 
contributed to the larger catches. The bulk of the catch is 
dominated by the artisanal sardine fishery (mainly "round 
sardine !Ia") based in Vem:zucla. In terms of landed value, 
sardines, catfish, shrimp, and lobster arc the leading 
products, worth about U.S. $600 million in 2004. 

·I.I.3.3 Trends in Landings of' Inshore and Ojf.i·Iwrt? 
Fishl!ries (/980· I999): Cast? StlllZl' ·· Windll'ard Islands 

Data on the quantity of !ish landed in any particular 
year provide only limited inlonnation about the status of 
stocks in a given sea area. Trends in landings of individual 
countries or islands rcllcct diJTcrcnces in the level of 
development of the lishing industry, initiatives to manage 
stocks through rules on the gear used and/or species 
targeted, and the overall eflort applied to catching !ish in a 
specilic area. These !hctors can lead to marked di!1crcnccs 
between the pattcm of !ish landings observed in particular 
areas and across the Catibbenn Sea ns a whole. 

A more informative measure of the condition of the 
lishcry ecosystem service can be obtained by comparing 
the siLc of the catch with the e!lort exerted by lishing 
!lcets or Catch Per Unit of Eflort (CPUE). A recent 
calculation of eatch-and-c!lort trends in !our of the 
Windward Islands provides a useful case study for this 
assessment (Mohammed 2003 ). 

The data lor the study were reconstructed from published 
material, "grey literature,"'~ historical documents, 
and recently computerized databases of the fisheries 
departments of the respective countries: Grenada, St. 
Lucia, St. Vincent and the Grenadines, and Barbados. 
This produced improved information on the catches of 
particular species, compared with cun·ent data in the FAO 
database lor the respective island nations. Fishing ellort 
was represented as the product of the number of boats, 
the average engine horsepower, und the average number 
of fishing days per year. The percentage change in these 
parameters bctwc.:n I 980 (Table 4.1) and 1999 was used to 
quantify the impacts or fishing on the available resources, 
for both offshore und coastal waters (Table 4.2). 

Although the results urc preliminary, some stark changes 
arc evident during this 20-ycar period. Reconstructed 
catches declined by 12'Yo in the inshore fisheries of Grenada 

:!J /\ purse seine is a net which can be clos~.:d <II the bollom using. u lin!.! to t.Jmw 
together m~tal rings, forming the shupc of a bug und trapping the lish. 
::!.tGn.!y Litc:mturc refers tn publh:;ltiuns i!>sucd by government, academia, 
business. and industry, in both print mul clcclrunic fonmHs, btll nut cuntrull~.:d 
by commercial publishing inwrcsts and wlum.!' publishing is nut the primary 
businl!ss m:tivity of the organization. 
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FIG. 4.1. Fish landings in the Caribbean Sea. 
S11C!tl'E: Uni\'crsity of British Columbia (l113C) f'ishcrics Centre. Sea Around Us Project 2006. 
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TABLE 4.1 - Reconstructed catch, effort, and catch per unit effort of four countries in the south-eastern 
Caribbean. 19RO 

Grenada & St. Vincent & 
Fishery statistic Grenadines St. Lucia Grenadines Barbados 

Inshore 

Catch (tonncs) 660 275 397 558 

Effort (10'Hp-days) 302 527 1357 101X 

CPUE (tonncs per 10' Hp-days) 2.0R 0.38 0.27 0.51 

Offshore 

Catch (tonncs) 745 549 204 3211 

E!Tort ( 1 O' Hp-days) 815 1254 6445 2255 

CPUE (tonncs per l!l-' l-Ip-days) O.S4 0.47 0.29 1.34 

TABLE 4.2 - Percentage change in catch, effort, catch per unit area, and catch per unit effort of four 
countries in the south-eastern Caribbean, 19R0-1999 

Grenada & 
Fishery statistic Grenadines 

Inshore 

Catch ( tonncs) -12 

Effort ( 10' Hp-days) +42 

CPUE (tonnes per I O' Hp-days) -3X 

Offshore 

Catch (tonncs) +129 

Effort (I 03 l-Ip-days) +598 

CPUE (tonncs per I 01 l-Ip-days) -67 

and its associated islands. This was despite a 42'Yo increase 
in fishing effort. While inshore catches in the fisheries 
of St. Lucia and Barbados increased by 36%, ami 16"/t,, 
respectively, the corresponding CPUE declined by 24%, 
and 71 per cent. Of the four island states examined, only 
St. Vincent and the Grenadines experienced an increase in 
CPUE for inshore waters (58%,). This increase might be 
explained by two li1ctors: changes in the areas lavoured 
by lishing boats, such as would occur with the targeting 
of previously uncxploited stocks in deeper waters; and 
improved data collection systems in the Grenadines, 
where most catches arc taken from the shelf and slope 
areas. However, these reasons remain to be verified. 

St. Vincent & 
St. Lucia Grenadines Barbados 

+36 +64 +16 

+133 +4 +134 

-24 +58 -71 

+143 -29 +36 

+513 +170 +339 

-65 -52 -69 

Many governments in the Eastern Caribbean, laced 
with the over-exploited state of inshore lisheries and 
the increasing need for food security, have promoted 
development of the o!Tshore lishery, targeting large 
pelagic species such as tuna, through the provision 
of loans and other incentives. The data assembled 
for this study suggest that the increases in o!Tshorc 
catches between 1980 ami 1999 (36% to 143%) were 
Jhr outweighed by the cmTesponding increases in lishing 
eflort to produce such catches (339% to 598'!-'o). The 
CPUE declined substnntially in the offshore fisheries of 
ench of the four countries (by a range of between 52% 
and 69%). 
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The data in this study suggest, therefore, that fish catches 
by the Heels of the Windward Islands failed to keep pace 
with a dramatic expansion of lishing e!Tort in the last two 
decades of the 20th century, especially in oftshorc waters. 
This is consistent with international studies suggesting 
that oceanic pelagic stocks arc either fully exploited or 
over-exploited. 

A. declining CPUE also a!Tccls the economic viability of 
a fishery----since a smaller quantity of fish is produced 
fi-om the same investment of fuel, labour, etc. However, 
government financial incentives and increases in export 
prices may act to preserve or increase the economic 
gains from the fishery, despite obvious declines in stock 
abundance evident from declining catch per unit of efl'ort. 
The economic impacts of increasing onshore activity have 
not been investigated. 

Offshore resources arc shared regionally, in the case of 
large coastal pelagic fish. or with other lishing nations 
including developed countries, in the case of !urge oceanic 
pelagics. Although each country is charged with the 
responsibility for management of the resources within 
its EEZ, this study highlights the need for regional and 
intemational collaboration and governance to preserve the 
long-term viability of shared Caribbean fish stocks and the 
human livelihoods associated with them. 

4.1.3.4 Fishiug Duwut!te Food Weh: El'ideucef!/'Decliuiug 
Trop!tic Lel'els ill t!te Caribheau 

Another indicator of unsustainable lishing patterns has 
been an observed change in the structure of the marine 
fbod web. as reflected in the composition of !ish catches 
over time_ A. landmark 1998 study by the lisherics scientist 
Daniel Pauly and colleagues demonstrated a gradual 
transition in global landings from long-lived, !ish-eating 
species higher up the !'ood chain (higher-trophic level), 
towards short-lived, plankton-eating !ish and invertebrates 
lower down the l'ood chain (lower-trophic level; Pauly ct 
al. 1998). The phenomenon, known as "fishing down the 
l'ood web,'' tends to lead !irs! to increasing catches, then 
to an ecosystem transition associated with stagnating or 
declining catches. The SA.UP has recently ~:nrricd out the 
same analysis for the CLME, and the results indicate n 
decline in mean trophic level of !ish in the catch (shown 
in Fig. 4.2a). !i·om about 3.64 in 1950 to about 3.4 by 
2004. 

Changes arc also evident at the local level. Analysis of 
data from the !'our Windward Island states mentioned 
in the previous section suggests a general shill of catch 
composition towards the bottom of the l'ood web between 
1980 and 200 I (Fig. 4.3; Mohammed et al. 2002). This 

decline in mean trophic level was most pronounced for 
the fisheries of Grenada and Barbados (0.17 and 0.22 per 
decade, respectively), and greater than the global average 
of 0.1 per decade estimated by Pauly et al. ( 1998). 

Fishing at lower trophic levels may, however, be a 
deliberate lishing strategy to harvest the increase in 
biological production associated with "lishing down the 
food web." As a result, a decline in mean trophic level 
alone is insunicicnl to confirm the negative impacts of 
fishing on the ecosystem. Pauly et al. (2000} introduced 
the Fishing-In-Balance Index (FIB) to identify cases where 
the expected increase in biomass at lower trophic levels no 
longer holds true. The FIB declines if the observed catchl'!s 
arc not consistent with expectations at the associated 
trophic level (Pauly ct al. 2000). 

Such an analysis indicates that the FIB index has steadily 
increased lor the Caribbean Sea since lhe late 1950s (Fig. 
4.2b}, which may he the result of the expansion of Iishing 
effort to deeper and more remote waters. Mixed trends 
for the FIB arc evident in the !'our Windward Island stales 
(Fig 4.3). 

Taking these data together, the inescapable conclusion is 
that the phenomenon of lishing down the l'ood web by 
selective removal of top predators is well advanced in the 
Caribbean Sea and has already had a significant impact on 
the inshore lisheries of some counttics, including Grenada 
and Barbados. This strengthens the case lor managing the 
industry in an integrated manner to safeguard the entire 
ecosystem, including the establishment of new marine 
protected areas. 

4.2 Tourism and Recreation 

4.2. 1 Locatimwl Atfl'lmtage 

The natural setting of the Caribbean, a product of the 
marine, island, and coastal ecosystems of the region, 
constitutes an asset of immense value due to the positive 
associations it invokes around the world. People fi-om 
a wide range of nationalities and social backgrounds 
arc prepared to travel thousands of miles, and commit a 
signilicant portion of their income, to spend just a few 
days on vacation there. 

The attraction of the insular Caribbean is linked to a 
romantic perception of islands us "wann and sensuous" 
destinations, ol1'cring "stressed out visitors the much needed 
opportunity to relax, escape, recharge their batteries, and 
generally appreciate a way or lil'c that has been lost in the 
too-busy commercial environment of the globalizing, post­
industrial Western world" (Royle 200 I; Harrison 200 I). 
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Fto. 4.2a. Mean trophic level for the Caribbean Sea. 
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FIG. 4.2b. FIB index for the Caribbean Sea. 
SouRcE: UBC Fisheries Centre. Sea Around Us Project 2006. 
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Caribbean tourism conjures up images of sun-drenched, 
palm-fringed, white sandy beaches that epitomize the 
ideal symbol of paradise, rest, and relaxation. 

.f.2.2 Liuk~ between Timrism allllllumtm We/1-heiug 

Recreation and lourism-rela!Cd jobs and income arc 
linked to the amenity value or cultuml service provided 
by the Caribbean Sea ecosystem. i\s the fastest-growing 
economic activity in the region and, indeed, in many 
individual countries, the tourism sector contributes much 
by way of employment, foreign-exchange earnings, and, 
in some countries, important economic linkages with other 
sectors such as agriculture and construction. Tourism also 
has the potential to be the main engine of sustainable 
economic growth and development in many Caribbean 
islands. 

To quantify the economic contribution made by tourism, 
new data and forecasts have been provided to CARSE!\ 
by Oxford Economic Forecasting (OEF). i\s shown in 
Tables 4.3 and 4.4, this analysis conlim1s the conclusion 
of the World Travel and Tourism Council (WTTC) in 
2004 that relative to its size, the insular Caribbean is the 

most tmnism-driven region in the world. In 1em1s of jobs 
and export income, the contribution of tourism is nearly 
double that of the global average, and it accounts for more 
than a liflh of all capital investment in the region . 

According to data from the Caribbean Tourism Organisation 
(CTO 2002) almost 25 million tourists trnvellcd to 
destinations in the C 1\RSEi\ region during the year 2000. 
The most popular destinations were Puerto Rico (3.3 
million), Dominican Republic (3.0 million), Cancun (2.3 
million), Cuba ( 1.8 million), Bahamas ( 1.6 million), and 
Jamaica ( 1.3 million). The total number of cruise-ship 
passenger arrivals in the Caribbean Sea was 14.6 million, 
with the most frequent ports of call being in the Bahamas 
(2.5 million), U.S. Virgin Islands ( 1.8 million), Cozumel 
( 1.5 million), Puerto Rico ( 1.3 million), and Cayman 
Islands (I .0 million). 

The number of rooms providing tourist accommodation 
in the CARSE!\ region (including Cancun, Cozumcl, 
Vcncwela, and Belize) increased lr0111 122.000 in 1990 to 
almost 283,000 in 2000-"- ·an increase of more than 132% 
over the I 0-ycar period. In 2000, the Dominican Republic 
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TABLE 4.3 - Contribution of tourism to the economy of the insular Caribbean, relative to the global 
average, 2004 forecast 

Number/U.S.$ Percentage(%) of 
value for insular total, insular Global average, 

Tourism-related activities Caribbean Curibbean 'Y.) 

.lobs (direct and indirect) 

Contribution to GOP 

2,416,500 15.5 l! 

S2l!.4 billion 13 10 

Exported services and merchandise S 19.0 billion 16.1 9 

Capital investment S7.4 billion 21.7 9 

SouRcE: CARSEA/OEF. 

TABLE 4.4 - Selected travel and tourism country 
rankings' forecasts for the Caribbean within the World 
Countries List 2004 and 2014 

Caribbean' 

Personal & travel tourism 

Government expenditures 

Capital investment 

Visitor exports 

Economy GOP 

Economy employment 

2004 

Relative 
size 

8 

3 

2014 

Relative 
size 

10 

3 

'Total 13 regions (161 countries). Best is number I. worst is 
number 13. 
'Includes 23 insular Caribbean countrics!icrritorics. Adapted li'om 
World Tourism and Travel Council http://www.wttc.om/ (sub-menu: 
TSA Accounts, World Repons, Caribbean) accessed Aug. 17, 2004. 

recorded the largest number of rooms (51,916), followed 
by Venczuda (33, 149), Cancun/Mexico (25,434 ), and 
Jamaica (23,640). 

The 2000 CTO data show the overwhelming statistical 
importance of U.S. visitors (50% of the total) and 
Europeans (25"/.,). Some 6.5% of visitors arc from 
Canada, 7% fi·om the Caribbean, and 12"!., arc classified as 
"Other." The dominance of U.S. tourists is consistent with 

the fact that tourist numbers arc highest in destinations 
closest to the United States of America. 

Cruise-ship arrivals represent the fastest-growing segment 
of the industry and will soon rival the hotel sector in 
bed/berth capacity (McElroy 2004). In their shore visits, 
cruise passengers provide a major source of direct income 
lor small entrepreneurs such as taxi drivers and handicraft 
vendors, as well as the informal sector. This contribution 
to the development of cntrcprcnclllial activity can be as 
important as that of the stay-over sector, whose link to the 
local economy is ollen limited by the enclave nature of the 
accommodation. 

4.2.3 Dril•ing Forces Impacting Caribhecm Tourism 

4.2.3.1 Climate l'cll'iahifity and Change 

In its Third and Fourth Assessment Reports, the lnler­
Govcrnmental Panel on Climate Change (IPCC) cautioned 
that because many small islands arc so heavily dependent 
on the tourism sector lor their economic survival, adverse 
impacts on the industry, fi:om climate change or other 
causes, would be of great concern to these countries (IPCC 
200 I; Mimuru et al. 2007). 

Since the tourism intl·astructure of the Caribbean region is 
mostly located on the coast, an increase in the frequency 
and intensity of hurricanes represents a major threat to this 
essential service of the Caribbean Sea ecosystem. This 
is demonstrated by calculations of the losses to tourism 
income caused by recent storms. 

In 1995, hurricanes Luis and Marilyn caused severe 
damage to hotel and other tourism properties in Antigua 
and Barbuda, leading to a 17% decrease in the number 
of tourist arrivals and adversely affecting employment 
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and foreign exchange.~' Similar experiences occurred 
in 1998 and 1999 with the passage or hurricanes Jose, 
Georges, and Lenny."' The cost associated with damage 
!rom Hurricane Gilbert in 1988 was in the region of 
J $25 million." Hurricanes Georges ami Mitch in 1998 
aflcctcd Jamaica's tourism sector." Hurricane Lenny in 
1999 caused approximately U.S. $250,000 damage to 
tourism inll·astructure in Dominica, mainly along the 
western coast.~'' Tourism arrivals in St. Kitts by air and 
sea were negatively aflccted by the passage of hurricanes 
Luis and Marilyn ( 1995), Georges ( 1998), and Jose 
( 1999).3" 

The precise relationship between human-induced climate 
change and the frequency and intensity of tropical 
cyclones remains a matter for scientific debate. Figure · 
4.4 shows, however, that the Caribbean has recently been 
experiencing a phase of more frequent storms relative to 
the past I 00 years. Cu1Tent research also suggests that the 
coming decades arc likely to witness an increase in the 
destructive power of hurricanes, associated with higher 
sea-surface temperatures. 

Emmanuel (2005) dclincd an index lor th~ potential 
destructiveness or hurricanes based on total release or 
power over the lilctim~ of the cyclone. This index is a 
better indication of tropical cyclone threat than storm 
frequency or intensity alone. Using this index, he tound 
there had been a marked increase in both the frequency 
and severity of tropical cyclones since the mid-l970s, with 
a ncar doubling of power dissipation over the period of 
record. This trend is due to both longer stonn lill.!timcs and 
greater stonn intensities. The research also found a close 
con·clation between net hurricane power and sca-surlttce 
temperature and suggested that future warming may 
lead to an upward trend in tropical cyclone destructive 
potential, and a substantial increase in hurricane-related 
losses in the 21·;' century. 

25Go\'cmmcnt of Antigua und Bnrhutlu. :wo I. Antigua and Barbuda ·s Initial 
Communh:utinn on Climulc: Chungc. pp. 35. Available from hun:i/unli:c.intl 
nation:.1l rcpurts/non-:mncx i natcomiitcms!2979.php 
::!(l(iovcmlllcnt of Antisua and Barbuda. :wo 1. Antigua um.l Burhutla 's lniliul 
Cummunh:atiun on Climate Change. pp. 36 37. Available frum ~ 
int/m1li01ml rcportsinun-mmcx i natcomlitcms/2979.phn 
17Govcmmcnt of Jamaica. 2000. J;1maica's Initial Communication un Climate 
Change. p. 72. Avuilahlc fmm hllp:/iunfccL'.int/national rcnorts/non-~mncx 
i natcum/itcms/2979.ohp 
.:!HGovl!mmcnt of Jmnaica. :woo. J:mmicu's lniliul Communication on Climate 
Ch<~ng~..·. p. 12. Available lhnn hllp://unfccc.int/n<~tionul rcports/nunManncx 
i n:ucom/ilcmsi2979.php 
:!4Commonwcalth of Dominicu. 2001. Cunummwcalth of Dominh:a's lniliul 
Communication on Climate Chunge. p. 51. Available from htto://unn.:cc.int/ 
natinn:1l rcnnrts!nnn~nnncx j natcmn/itcmsi:!979.php 
30Govcmment of St. Kitts Nevis. 200 I. St. Kitts Nevis Iniliul 
Communicntion hn Climate Changl!. p. 3R. Availabll! front httn:l/unfccc. 
inllnational rcpurts/nun-nnncx i natcom!itcms/2979.php 

4.2.4 Conseqnences of Trends in Tourism fin· the 
Caribbetm Se11 

As well as being highly dependent on the services provided 
by the Caribbean Sea ecosystem. the tourism industry has 
an important inllucnce on its condition. Most tourism 
fitcilitics in the Caribbean, lor example, arc located 
within 800 metres of the high-water mark and can disturb 
sensitive ecological processes provided by habitats such as 
reefs and mangroves (sec Section 2; Crompton 1999). 

The true impact of tourism on the environment can only 
be addressed if one takes into account its usc of resources 
such as li·esh water, land and energy, as wdl as the wastes 
and pollution generated by the tourism industry. Tourism 
is a major consumer of water, with many resorts showing 
water consumption 5 or I 0 times higher than other 
residential areas (UNEP 1999; SEDU 2002). or equal 
importance is the widespread translorn1ation or coastal 
environments by the filling-in of wetlands as well as beach 
and coral-reef loss, lor hotel and marina construction. 

The growth of the cruise-ship sector prcst:nts challenges lor 
the sustuinability of Caribbcun tourism for two principal 
reasons. The first relates to the concentration of the industry 
in the hands of a few companies based outside the region. 
Three operators, CARNIVAL, Norwegian Cruise Lines 
(NCL), und Royal Caribbean International accounted tor 
nearly 90'Yo of cruise capacity in 2004 (Wood 2004). 

Secondly, from the environmental perspective, one of 
the major implications or this growth is the potential lor 
increased pollution of the Caribbean Sea from ell1ucnt 
such as sewage and lubricants. It has been estimated 
that cruise ships contribute around 77% or all marine 
pollution worldwide. On a single voyage, a large cruise 
ship produces on average 210,000 gallons of sewage, 
I ,000,000 gallons of waste water, 125 gallons or toxic 
chemicals and hazardous waste, 8 tonncs of gurbagc. and 
25,000 gallons of oil bilge water. 

While relatively little datu exist on cruise-ship pollution 
in the Caribbean Sea, particular cases of environmental 
damage have been recorded. They include the destruction 
of 300 acres of coral reel' by cruise-ship anchors around 
George Town, Cuyman Islands, nnd severe damage to 80')';, 
of a reef in a marine purk otr Cancun, Mexico, when a 
cruise ship ran aground . 

Caribbean national and regional authorities have only 
limited capacity to prevent such damage to the ecosystem, 
as the "!lag of convenience" regime enshrined in 
UNCLOS and other international agreements ertl.!ctively 
insulates cruise ships !rom tcnitorially based state nnd 
regional regulation. 
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Annex III 
 
 
 

Burke and J. Maidens, Arrecifes en Peligro en el Caribe,  
World Resources Institute, 2005 

 (extract: pages 1, 24-40) 
 
 
 
The complete document is available at: www.wri.org/sites/default/files/pdf/arrecifesen_peligro.pdf 

http://www.wri.org/sites/default/files/pdf/arrecifesen_peligro.pdf
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Till crecimiemo de Ia densidau de poblacion y el Jesar­
J.~ rolla costero asociauo almismo, asi como cl incre­
mento Je las ;tctiviuaues pesqueras, agrkolas c inuustriales 
son las causas m;[s importames ue las presiones sabre los 

arrecifes del Caribe. LL' fuemes en si no han cambiado en 
bs ultimas Jecauas, pero su imensidad si ha aumcntado 
dram;iticamente.• Por milenios, las comunidades arrecilales 
se adaptaron a muchas presiones naturales, tales como los 
huracanes, cuyos daftos vienen seguiuos por procesos de 
recuperacion, pero ahara, se ha sumauo una gran variedad 

Je presiones humanas direct;ts e indirectas. 1\cmando sobs o 
en conjunto, est:ts presiones pueden conducir al esrres 
agudo o cronico de los ecosistem;ts, lo que resulra en la 
descomposicion y perdida de hL' comuniuades de corales o 
en cambios m;ls smiles eu Ia estructur.t de los ecosistemas, 

tales como el crecimicmo excesivo Je algas sobre los arre­
cifcs. Los tounbios de los arrecifes pueden ser graduales o 
r..ipidos, pero al final estos cam bios hacen que el valor de sus 

bienes y servicios dccaiga, por cjcmplo, al Jisminuir los 
h;lbiuns arrecifales que sostienen las pesquerias, o la protcc­
cion costera que cstos ofreccn. 

Lt capacidad Je los arrcciles de soportar prcsiones )' 
recuperarse Jel daiio de los disturbios varia consiuerable­

meme. Esto pueue estar determinado en pane por f:tctorcs 
ecologicos, como Ia propia composicion por especies )' 
concctiviuad con otros arrcciles. Por otra parte, el cntorno 
ffsico (Jistancia de Ia tierra, profundidad, y velocidau Jd 

llujo del agua en el ;[rea) tambicn inlluye sobre su vulnera­
bilidad. Caracterizar las presioncs que acubn sobrc 
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cualquicr arrecilc cs complicado y:t que hay nn"tlt iples 
li.tefHCS de cstrCs oper:mdo sohrc \':trias escabs de espacio ~ 
ticmpo.·) 

Este ctpitulo cxamina las cu:nro anH:-nazas rcgional~s 

induiu;ts en d modclo de Arrecilcs en Peligro del Carihe: 
desarrollo cosrcro, sediiH('IltaciOn ~- comaminacic)n dcsdc 
li.tcmes terrcstres, amcnazas de origen marino,~· sohn:pcsc1. 

AJemas, se analizan los prohlem.ts dd camhio dim:itiw 

(incluido cl bl:mqucamienln de cnrab) ~· "'' cnlcnned:tdc< 
de coralcs. s~ sugiercn rcmcdio~ .tplit..:ahle~ <I toda !.1 regi6n 
Jel Caribe para caua una de est:ts :uncnaz:ts. El c:tpitulo 
coucluyc con b integrad6n de estos cu.uro ripos de ;Hl\e­

naZ:.I.S en ellndice general Jc amL·naza de 1\rrc:dfcs en 

Peligro, d cual irncnta rcpresentar la amcnaza acunttdativa 
de los arrcciiCs coralinos a partir de csras cuatro cucgorbs 
dave. En el Capitulo 4 se vinculan est:L'i pmreo.:ioncs de 
:tmenazas a nivel de Ia region CDII cunbios atnbient:lles 
ohserv:tdos en los arl"<'cilcs y las resp<tcstas Je <n:tnejo en 
llllCVC Slthrcgimles del C~lril)t::, 

DESARROllO COSTERO 

Eln[nnero estimado de person:ts que viven dentro de 10 kn< 
de Ia costa en el Caribe crecio de.)(, <nilloncs en I 990, a ·i I 
milloncs en el 2000. '" C:erca de.)(,"\' de los arrecilcs carih­
eiios est:ln ubicados delllro dl' 1 km de dist:mcia de tierr:ts 

habitauas )' par eso son altamemc susceptibles a bs presioncs 
que se uerivan ue Ia activiuad lnnll>lll>L" El desarrollo exten­
sivo ha gencrado la constnH.:ci6n Je vivicndas, c.:arrctcras, 
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puertos y otros para sostener Ia poblacion residencial y turfs­
rica. 

El desarrollo mal manejado somete a los arrecifes corali­
nos a estres por dafto directo del dragado, los rellenos de 

tierra, y Ia minerfa de arena y cal para Ia construccion, asf 
como por presiones menos direct:ts, como son el escurri­
miemo desde sirios de construccion y Ia eliminacion de 

babimts costeros. La perdida de manglares y pasros marinos, 
filtradores de sedimemos y nutriemes que vienen de tierra, 

se ban extendido por el Caribe 12 y contribuye a Ia presion. 
El aumento de sedimentos en las aguas costeras reduce Ia 
cantidad de luz que llega a los corales y dificuha Ia capaci­
dad de sus algas simbioticas (zooxame/m) para foto-
si ntetiza r. l.l 
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Ademas, Ia extensa descarga de agu:ts residuales no 

trarad:ts es una fuente muy importame de nurrientes que 
ingresan en las aguas costeras. Los arrecifes coralinos flore­
cen en aguas casi desprovistas de nutrientes, y un incre­

mento de Ia concentracion de estos promueve el crecimiento 
de las algas a expensas de los corales. 1'1 Aunque Ia informa­

cion es incomplera, los datos sugieren que menos de 20% 
de las aguas residuales generadas dentro de Ia region del 
Caribe son traradas de forma apropiada. 15 La descarga de 

aguas servidas es llll problema en los pafses en desarrollo, 
pero tambien lo es en los Cayos de Ia Florida, donde Ia fil­
tracion de fosas sepric:ts, y las descargas al oceano de aguas 

residuales con tratamiemo secundario a rraves de emisarios 
submarinos contribuyen a Ia acumulacion de nutrientes. 16 

MAl\ 

I? 
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OCii .·'1 NO 
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Las amenazas del desarrollo costero a los arrecifes fiteron estimadas romando como base Ia disrancia desde ciudades, puertos, 

aeropuerros y centros de buceo, asf como Ia densidad de poblacion, crecimiemo poblacional, y crecimiento del turismo en el 
:irea. Para los arrecifes dentro de :ireas marinas protegidas, se incluyo Ia efectividad delmanejo como 1111 f.tctor que mitiga el 

esrres. Ofr el Recuadro 3m el Capitulo 4 y Ia Tabla A5 mel Aptudice A.) 

l:ucntc: \'ifRI, A1Tr't"tft:J t11 Pt'!igro m t'l Ctribt', 2004 (t•t>r Aplndkt B). 
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Otra fuente de disminucion de Ia calidad del agua es el 
escurrimiemo de aceite de motor y otros residuales desde las 
carretems. La comaminacion industrial de las refinedas de 
petroleo, fabricas de azt'tcar, destilerias, cerveceras, proce­
sadoras de alimemos, )' las ind11strias papelera y q11fmicas, 
ca11san tam bien inquietud. 17 

En aiios recientes, Ia region caribeiia ha estado sufricn­
do 11n crecimiemo masivo del turismo, un sector de notable 
importancia pard Ia cconomfa regional. Un desarrollo del 
turismo bien planifiL~tdo puede tener tlll minima impacto, e 
incluso till efecto neto positivo sabre los arrecifes coralinos, 
pero este es rarameme el caso. El turismo no planificado o 
pobrememe regulado puede aniq11ilar los arrecifes. Las 
actividades tudstims pueden producir tanto daiios ffsicos 
directos (tales como los ocasionados por buceadorcs y anclas) 
como impactos indirectos par el desarrollo y operacion de 
cemros t11risticos (conr:aminacion por aguas residuales no 
tratadas). El desarrollo de infraestrucrura turlstica (construe­
cion de puertos, aeropuertos y hoteles) tambien se haec sen­
tir sobre los arrecifes coralinos. Muchos de estos disturbios 
son similares a los c-.tusados por el desarrollo costero de 
forma general, pero el tllrismo es diferente porquc se mueve 
frecuentemenr:e bacia nuevas ,[re-ds no desarrolladas, 
apartadas de los desarrollos 11rbanos existentes. 

Resultados de Ia modelaci6n. El indicador del modelo 
que relleja Ia ;unenaza de desarrollo costero -incorpom Ia 
presion estimada de Ia descarga de aguas residuales, el escu­
rrimiento urbana, Ia construccion y el desarrollo del ttt­

rismo-- mostro que cerca de 1111 tercio de los arreciles Je Ia. 
region esd amenazado (ligeramente tmis Je 15% se califico 
como de amenaza media, y Ia misma c-.tntidad como de 
amenaza alta). La presion Jel desarrollo cosrero fue idemifi­
cada como importante a lo largo de las costas de Ia mayo ria 
de las Amill:ts Mayores, el Caribe oriental, las Islas de Ia 
Bah fa en HonJuras, y a lo largo Je parte Je los Cayos Je Ia 
Florida, Yucat:ln y el Ctribe Sur. Las ,[re,ts iJemificadas 
como de amenaza mas baja del desarrollo costero fueron las 
Bahamas, las Islas Turcos y Caicos, y Cuba (ver Jvfapa 2). 

Remedios. Los impactos del Jesarrollo costero sabre los 
arreciics comlinos pueJen ser minimizados Je diferentes for­
mas. Un mejor planeamiemo pueJe :tsegur.lr Ia proteccion 
de importantes h<ibitats al prevenir el Jrag-Jdo o construe­
cion cerca de habitats sensibles y valiosos (tales como 
humedales, manglares y pastas marinas). La e.xistencia de 
normas para las activiJades de construccion e ingenierla 
tambien puede ayudar a reJucir Ia amenaza. Las inversiones 
en construccion y nmntenimiemo de sistemas Je trata­
miento de aguas residuales en poblados y ;ireas turlsticas 
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Donde ocurrc: y cOmo se manc::ja cl desarrollo costcro, iufluyc:: gr.mdc­

mc::ntc en cl grado de imp acto a los art'C!cifcs coralinos. 

pueden reducir Ia descarga Je esas aguas al mar. La apli­
C'.tcion de medidas leg-dles innovador.1s que aseguren Ia 
responsabilidad y el pago porIa disposicion y tratamiemo 
de resiJuales, y Ia e.xigencia de intervenciones "sin perdidas 
netas" en ecosistemas sensibles, pueden ayudar a modificar 
el diseiio de edillcaciones y pro mover el desarrollo de 
infr.testructura compatible con Ia proteccion ambienral. 

El turismo toma much,ts form'ts (turismo de masas, 
pequeiios hoteles, instalaciones "ecologicas") y puede apor­
tar una gran varieJad de beneficios a Ia poblacion local. 18 La 
propiedad Je una instalacion turlstica, las fuemes de ali­
memos y bebidas (lomles o importadas), y las reglamema­
ciones de impuestos, inciden en el gmdo en que una conm­
nidad local se beneficia del turismo. Adem:ls, d disefto y 
desarrollo del centro mrlstico, las fuemes y usa de Ia 
energia, y el grddo del tr.ltamiento Je las aguas residuales, 
todos inlluyen sabre el impacto ambienral de dicho centro. 
Determinar Ia c-.tpacidad de carga del area y del propio 
arrecife, como parte del proceso de pl:meamiento del desa­
rrollo, puede ayudar a asegurar que cl desarrollo turlstico 
repone elmiximo beneficia a hts comunidades locales a Ia 
vez que se minimi:au1 los impactos nocivos al ambiente. Los 
esquemas de certificacion, acreditacion y premios basaJos 
en logros reales (y no en pro mesas Je que lo logradn) Je 
buenas pr.ictic-.ts ambientales por hoteles y operadores de 
buceo y mrismo, brinJan incentivos para till desarrollo 
compatible con el ambiente. La educacion de los turistas, 
especial mente enseftar :t los buceadores de mnque y eq ui po 
ligero a no daiiar los arrccifes, es esencial para reducir los 
impactos. Los mristas pueJen contribuir llnanciermueme a 
los esfuerws de recuperacion y manejo a traves Jel pago de 
entrada a los parques o mediante donacioues. 
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SEDIMEtiTACIOtl Y CONTAMitiACHlN DESDE FUENTES TERRESTRES 

Lt agriculmra, aunque imponame para el Jesarrollo 
economico y Ia seguriuaJ alimentaria, es una fuente Je 
incretnento de escurrimiento de sedimentos, nutricntes y 
plaguiciuas. La conversion Je tiemt~ a Ia agricultura incre­
menta Ia erosion del suelo y el a pone Je seuimentos a las 
aguas costeras. En areas Jonue Ia agricultura coinciue con 
penuiemes abruptas y fuene prccipitacion, Ia erosi6n del 
suelo pueue ser e.xuema. Este anal isis clasilico ccrca Jc un 
cuano Je las ;\rcas que drcnan a! Caribe como terriwrio Je 
uso agrfcola. 1'J El Mapa 3 muestra las tierras agrlcolas por 
Cltegorfas Je penuieme. V:trias cuencas hidrogdllcas fueron 
idemillcadas como ;\reas Je riesgo Je erosion particular­
mente alto: en Mexico (las que Jescargan al Golfo Je 
Mexico), en Guatemala y Honuuras (las que Jesaguan a Ia 
Bait fa Je I-lonuuras), yen Colombia, el este de Jamaica, 
Haiti y Puerto Rico {las que drenan al Mar Caribe). 

GOLFO de MEXICO 

El aumento Je Ia liberacion de seuimentos a las aguas 
cosreras causa un notable est res a los ecosistemas costeros: 
entorpece el paso Je Ia luz necesaria para Ia fotosfntesis, 
pone en peligro b supervivencia Je los corales juveniles 
Jebiuo a Ia peru ida de substrata adecuado y, en casos 
extremos, conuuce a Ia asllxia completa Je los comics. El 
JailO a los arreciles codinos por seuimentacion se ha docu­
memauo en las costas Je Panama, Costa Rica y Nicaragua, 
entre orras localiuades.20 

El escurrimiemo de fenilizames y Je estiercol de 
ganado Jesde campos agrfcolas es una fuente importame de 
nutrientes (especialmeme nitrogeno y fosforo) que ingrcsan 
a las aguas costcras. Algunos de los cultivos m;is imponames 
Je Ia region -caiia de aztlcar, dtricos, bananas, granos y 

cafe- rec1uieren granues a pones Je fenilizantes y plaguici­
Jas.21 Por ejemplo, Ia t:tsa promeuio de aplicacion de feni­
lizames para plantaciones Je banano es 479 kg/ha por 

OCEANO 
ATL.rfNTICO 

MAR CARIJJE 

Fuentes; Los Hmilc:s de: las cuencas hidrO<Jr.ificas sc: ohEUvieron en d \'\flU L1 indin:td6n (en pon:c:nttje) de ht pendieme de las derras agricolas se obtU\'O en d 
WIU a partir Je GlolMI Lwd Cot'"' CIMntctaisti<> D,,.,b,u, (U.S. G(l}/ogir.tl Sttrtry (USGS), 2000) )' Je HYD/10/K Di,~it.tl Ela•.uiou Modd (USGS. 2000), 
:tmhos con rcsoluciOn de I km. 
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tempomda de cultivo.:!.! La descargd de nutriemes en las aguas 
coster<IS es una causa muy importame de eucrofizacion, 
especialmeme en areas de poco flujo, y puede provocar flo­
recimientos de alg:IS, cambios en !a cstructura de !:IS comu­
nidades acu:lticas y disminucion de !a diversidad biologica. 
Lt presencia de algas sabre el substmto puede inhibir !a co­
lonizacion por larvas reclmas, iniciando asl una disminucion 
de Ia coberturd de coral vivo y un aumento del recubrimien­
to algal o de otms cubienas vegetales. En casos extremos, los 
elevados niveles de nmrientes producen "zon:L~ muertns" 
debido a! agotamiemo masivo del oxlgeno en las aguas ricas 
en nutriemes. Tales zonas aparecen regularmenre !rente a! 
Delta del do Mississippi, y se han registmdo evemos me­
nares a lo largo de buena parte de Ia cost:t de Ia Florida.23 

Donde estos eventos coinciden con arrecifes coralinos, los 
resultados pueden ser dev;IStadores. Un evemo aislado en 
Vene-.wela en 1996 condujo a Ia muerte de casi todos los 
organismos en varios kilo metros cuadrados.2'1 

La acunudacion de plaguicidas toxicos en organism as 
costeros es otro aspecro de !a amenaza del escurrimiemo 
agricola. Los impactos negativos incluyen el daiio a los pns­
tos marinas por herbicidns, y c:unbios en Ia estructura de hiS 
comw1idades arrecila!es, rales como perdida de cobenur.t de 
com! vivo e incremento de ;dg<IS y esponjas.25 Los efectos 
ambiemales del escurrimiento de plaguicidas dependen del 
compuesro qufmico empleado, !a camidad aplicadn, !a 
forma en que esta dispuesta el campo agricola (incluyendo 
Ia cubierta vegetal, pendieme y drenaje) y b presencia de 
wnas de amortiguamiemo a lo largo de dos y arroyos. 

Resultados de Ia modelacion. El atdlisis de m:is de 
3.000 cuencas hidrogdficas de toda Ia region~" identillco 
a!,>ttas costeras con muchas probabilidades de experimentar 
aportes crecientes de sedimentos y con rami nantes relaciona­
dos con acrividades deluso del territorio. Aproxim:ulamente 
9.000 km2 de arrecifes comlinos (cerat de un tercio del total 
regional) fueron identiflcados como amenazados (cerca de 
15o/o con nivel media de amenaza, y 20o/o con nivel alto). Se 
idemillcaron areas con una gmn proporcion de arrecifes 
amenazados en Jrunaim, L'l Espanola, Puerto Rico, Panam:l, 
Costa Rica. y Colombia. Algunos arrecifes en el oriente de 
Cuba fueron identific.tdos como amenazados, al igual que 
los arrecifes cercrutos a Ia costa en Belice, Venezuela, y los de 
las islas montaiiosas del C:tribe oriental (ver lvfttp,z 4). 

Remedios. El planeamiemo y manejo agricola 
sostenibles fomeman prJcticas de conservacion del suelo y el 
agua que protegen los arrecifes coralinos por media del con­
trol de Ia erosion de los campos de cultivo y el escurrimien­
to superllcial del agua. La creacion de terrazas ayuda a evitar 
el escurrimiemo excesivo de Ia labmnza sobre pendientes 
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La cousrrucciOn tic cuni11os y vivicuda.s en terrenos de gran pc:ndicmc, 

puedc provoe~r WJ:l cnunuc erosiOn en cvcmos de imcnsa lluvia. 

abruptas. Las pdcricas 6ptimas en Ia roturacion, aplictcion 
de ferrilizantes, y cosecha reduciran aun m:is Ia perdida 
tanto del suelo como de nutriemes, mientrJs que Ia relor­
estacion cerca de rlos y arroyos ayuda a reducir Ia erosion. 
Los fertilizantes y plaguicidas pueden ser empleados de 
maner.ts que minimicen su escape y trru1sporre a las ;ireas 

co stems. 

En areas sensibles donde hay recursos costeros panicu­
larmemc importantes, el establecimiemo de regulaciones 
m:is fuertes sobre pr:icticas agricolas puede ayudar a prote­
ger los arrecifes y los medias de vida de las poblaciones 
costeras. En otrJ.S areas, aiiadir impuestos por contami­
nacion al costa de los compuestos agroquimicos en los pun­
tas de vema puede reducir su uso desmesurado. L1 conser­
vacion de los humedales costeros, manglares y pastas 
marinas ceret de desembocaduniS de r(os mitig.trb impacr.os 
daiiinos alllltmr sedimentos y nutrientes del :lb'lla antes de 
que lleguen a los arrecifes coralinos. 
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Las amcnazas sabre los arrccifes de Ia scdimenmcion }' contaminacion dcsdc fuemes rerresrres fueron modcladas para mas de 

3.000 cuencas que descargan en el Caribe. El modelo incorpora esrimados de rasa rclariva de erosion a rraves del paisaje 

(basada en l:t pendiente, ripo de usa del terrirorio, prccipiracion durante el mes mas lluvioso, y ripo de suelo) resumidos por 

menca hidrognlfica, para estimar el apone total de sedimentos en las desembocaduras de los rlos. La dispersion de Ia pluma de 

sedimentos fue esrimada como una funcion de Ia distancia a las desembocaduras de los dos y calibrada con impacros observa­

dos de sedimemacion en los arrecifes coralinos. 

Fuente: WRI, Arrtdjts m l'cligm m d Gtribc, 2004 (Vel' Apiudiu 8). 

FUENTES DE AMENAZAS DE ORIGEN MARINO 
Enla region del Caribe hay gran preocupaci6n par las 
fuemes de cotttaminaci6n que se producen en elmar. Las 

acrividades que dan lug;rr a ese ripo de conraminaci6n 
incluyen las descargas de petr6leo y de aguas residuales, de 
lastre y de semina, )' el vertimiento de basur-.1 y otros dese­
chos hum:mos desde embarcaciones. Hay daiias directas par 

varamienros y anclajes, particularmeme en areas de gran vi­
sitaci6n. Las anclas pueden devastar los arrecifes comlinos. 
El ancla de ttll gran buque de crucero y su cadena pueden 
pesar 4.5 tm. lncluso en till mar tranquilo, el anclaje impru­

dente puede daiiar hasta 200 m2 de fonda marina.27 

La mayor{ a de las embarcaciones pequetias, induyendo 
las de pesca, b., privadas de recreo, y las de buceo per­
manecen en aguas costeras, pero mucbas orms, incluyendo 

las de transporte comercial y de petroleo, y los cruceros, se 
entrecruzan en el C..aribe en una trama intrinc-.1da. El Carihe 
tam bien es un area productora de petroleo, y Ia mayor pane 
de este se transpona demro de Ia region. Las :ireas m:ls vul­

nerables a los accidemes de derrame son las adyacenres a 
puenos o c.males reservados p:rra el tdfico de buques cis­
terna. Sin embargo, las fugas accidenrales de petrol eo son 

una fueme relativamente pequeiia de conraminaci6n, com­
paradas con Ia cantidad de petroleo que ingresa al amhiente 
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L1S amenazas par Fuentes de origen marino fueron evaluadas tomando como base Ia distanda a los puertos (estratificados par 

tamaiio), imensidad de Ia visitadon de buques de crucero, y Ia distancia a infraestructuras, e instabciones de procesamiento y 

oleoductos de petroleo y gas. 

Fuente: WR!, Arrrrija m Pdigro rn d C1rihr. 2004 (l'<r Apludirt ll). 

par el vertimiemo de agua de semina y de lavado de los tan­
ques de buques, y par elmamenimienro de rutina de las 
plataformas petroleras y oleoductos.18 El petroleo daiia los 
tej idos reproducrores de los cor.lles y las zooxamelas, inhibe 
el reclutamiento de juveniles, y reduce Ia resiliencia de los 
arrecifes a otros facrores de estres.19 Lt descarga de agua de 
semina o de lustre desde buques, libem una me'lcla nociva 
de petroleo, nmriemes, especies marinas exoticas, y otros 
conmminantes. Las mareas y las corrientes disipan en 
tiempo y espacio gmn parte de esta contaminacion, pero 
esta a menudo persiste en areas confinadas, }'en aguas tr:lll· 
quilas con menor circulacion e interc.tmbio. 

Los buques de crucero tambien son una fueme impor­
nune de contaminacion en el Caribe. Un buque de crucero 
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tfpico genem un promedio de 8 tm (2.228 galones) de agua 
aceitosa de semina.l0 y l tm de basum-11 cada d!a. El volu­
men del turismo de crucero casi se ha cuadruplicado en los 
tHtimos 20 aiios'1 y Ia industria enema en el Caribe con 
cerca de 58% de los pasajeros de crucero delmundo. 11 De 
acuerdo con estimaJos recientes Je Ia organizacion The 
Ocean Conservancy, 25 millones de d!as-cama de pasajeros 
sobre buques de crucem en el Caribe generaron un esti­
mado de 90.000 tm de residuales en el 2000.:11 

Los desperd icios generados por em barcaciones son 
una fueme muy importame Je residuales solidos en las 
areas costems.35 En Ia campaiia 2003 "A limpi:1r Ia 
costa" de The Ocean Conservancy, participaron m:is de 
55.000 personas en el Caribe. Esta operacion retire m:is 
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de 1.200 tm de basura a lo largo de 2.100 km de 
costa.36 

En zonas de i mensa visitacion existe una gran preocu­
pacion por Ia descarga de aguas residuales proveniemes, 
tanto de buques de crucero como por el crecieme n[unero 
de yates. Los gmndes harcos tienen tanques retenedores de 
aguas residuales y el Anexo IV de MARPOL prohibe des­
cargar esas aguas no tratadas a menos de 7 km de Ia tierra 
mas cercanaY Los barcos de cabotaje y las embarcaciones 
de recrco, carecen lllll)' probablemente de tanques retene­
dores. Debido a Ia falta de instalaciones de recepcion de 
residuales en los puertos de Ia mayoda de los paises del 
Caribe, estas embarcaciones pequeiias tienen mas probabili­
dades de descargar sus aguas residuales en marinas y aguas 
cercanas a Ia costa que los barcos gmndes.3R En el caso de las 
embarcaciones de recreo, estas descargas pueden tener Iugar 
muy cerca de los arrecifes coralinos. 

Resultados de Ia modelaci6n. Muchas de las pequeilas 
islas de Ia region fueron califlcadas de amenaza alta por 
fuentes de comaminacion de buques y de otras act.ividades 
madtimas. Se estimo que Ia runena:m es alta en Sama Luda, 
Momserrat, Saint Kitts y Nevis, Antillas Holrutdesas 
(incluycndo Aruba), Islas Virgcncs y Bermudas. Ademas, en 
Puerto Rico, Repttblica Dominic.1na, Jamaica y Panama se 
idemificaron varios arrecifes runenazados (Z'er /!1,tpa 5). En 
gener-al, el an:Uisis mostro que cerca de un 15% de los 
arrecifes de Ia region escln amenazados por fuentes de con­
taminacion originadas en el mar (cere.! de I Oo/o con ame­
naza media, y alrededor de 5%, con amemtza alta). 

Remedios. El desarrollo de un marco regul:uorio puedc 
inducir el establecimiemo en los puenos de instalaciones de 
recepcion y manejo de residuales de las embarcaciones. Esto 
es esencial pam los buques de crucero, los cuales contri­
buyen con un estimado de 77% de los residuales de todos 
los tipos de embarcaciones, comparado con tm 20o/o de los 
provenientes de cargueros.09 El desarrollo de una legislacion 
par-a incorporar los convenios imernacionales sobre Ia pre­
vencion de Ia comaminacion desde embarcaciones (MAR­
POL, London Dumping. OPRC, CLC, y FUND. ver Noflls 

para los nombres completos de estos acuerdos)'10 ayudara en 
gmn medida a reducir esta amenaza. La comaminacion 
desde pequeilas embarcaciones como los yates, tam bien 
puede ser atendida a traves de regulaciones y normas, mien­
tras que Ia educacion mnbiemal de los propietarios de 
embarcaciones ayuda a cumplir con lo establecido. Mas aun, 
Ia suspension del uso de rutdas en todos los arrecifes comli­
nos y pastos marinos es crucial, con una alta priori dad en 
las areas donde el tr:ifico maritimo actual es devado. Eluso 
de hoyas de runarre o zonas de ancbje debe ser promovido 
como una alternativa. 

SOBREPESCA 

En Ia region del Caribe, Ia pesca ha sido siempre un pilar 
fundamental de las comunidades costeras, particularmente 
en los estados insulares. Las pesquerias en arrecifes coralinos 
-predominantemente artesanal, de pequefta escala y de 
subsistencia- son una fueme bamta de proteina y proveen 
empleo donde existen pocus alternarivas. En areas turfsticas, 
muchos peces son vendidos directamente a los restaurrunes 
locales. Para palses como Belice y las Bahamas, el mercado 
de exportacion de especies arrecifales como los pargos, 
meros, Ia langosta espinosa y el caracol (truubien conocido 
como cobo, botuto o lrunhi) genera millones de dobres para 
[a econom{a nacional, cumpliendo Ia demanda de palses que 
se encuemran lejos de estas fuentes tropicales.'11 

El acceso abierto a las pesquerlas de arrecifes, usual­
mente con pocJs regulaciones, hace a los peces arrecifales 
particularmente susceptibles a Ia sobreexploracion. Debido a 
que Ia mayoria de los arrecifes estan cere.1 de Ia costa y 
geogr:ificamente confinados, Ia distribucion de los peces es 
altamente predecible en tiempo y espacio.'11 Las trampas 
portatiles de peces (nasas), el arte de pesca mas ampliamente 
usado en el Carihe, son baratas y efectivas. 43 Lamen­
rablemente, dichas trampas pueden ser t:unbien destructivas 
y despilfarradoms: destructivas curutdo los pesc.1dores las 
dejan e.1er directamente sohre el arrecife, rompiendo los 
corales, y despilfarmdoras cuando se pierden en el agua y 
cominuan capturando peces durante varios meses o aiios, 
!en6meno conocido como pese.1 tamasma. El ciclo de vida 
de los peces de arrecife trunbien los hace vulnerables a Ia 
presion pesquem. Los pescadores eliminan sdectivamente 
los organismos m;is gmndes debido a su ma)'or vnlor, y un 
signo tipico de sobrepesca es Ia disminucion del tamaiio 
promedio de los peces a los cuales escl dirigida Ia operacion 
de pesca. Como los individuos m:is grandes tienen el mayor 
rendimiento reproductivo, eliminarlos de Ia poblacion 
reduce su capacidad natur.1l de reposicion."4 

Otra forma parricularmente nociva de sobrepesca en el 
Caribe es pese.1r en las agregaciones de desove. En varias de 
las especies mayores de meros y pargos, individuos prove­
nientes de ;ireas que abarcan demos de kilometros cuadm­
dos, se congregan una o dos veces al aiio en loe.1lidades 
conocidas para desovar en grandes cantidades. Cuando los 
pese.1dores conocen Ia ubicacion de tales agregaciones de 
desove, pueden extraer Ia poblaci6n desovadora en el ter­
mino de unas pocas noches. 

En sistemas arrecifales fuenemente pescados, los peces 
gmndes y valiosos -tales como los meros y pargos- se 
hacen tan escasos que los pescadores empiezan a pescar 
especies de menor valor'1; (lo 'lue se conoce como "pesc.lr 
cuesta ahajo en Ia trama alimentaria''). Por ejemplo, en 
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Bermudas los peces herbfvoros (como los loros, cirujanos, y 
balfsddos) se incrementaron desde me nos de I% de Ia cap­
tura, en los aiios 60s, a 31% en los 1990s. Este cambia con­
dujo a Ia prohibicion de las trampas de peces en 1990, lo 
que min sigue en vigor:•r• 

Lt sobrepesca no solo afecta el tamaflo de las poblaciones 
pesqueras, sino que puede conducir a cam bios muy impor-

La sobrepesca en aguas de Jamaica puede ser recapitulada desde 
hace 100 aiios, con Ia captura no solo de grandes depredadores 
sino tam bien de Ia mayoria de los peces herbivores que sea limen­
tan de algas. Esto redujo Ia resiliencia del ecosistema arrecifal, y 
lo hizo muy dependiente de una sola especie para mantener con­
trolados los niveles de algas, el erizo negro de espinas largas. los 
arrecifes se destrozaron durante el Huracan Allen en 1980, pero 
empezaron a recuperarse lentamente, con el pastoreo de los erizos 
desempeiiando un importante papel en el control de las algas y el 
establecimiento de nuevas corales. Posteriormente, en 1983, todos 
los erizos fueron aniquilados por una enfermedad. Con Ia pesca en 
plena desenfreno, no quedaron herbivoros importantes. los corales 
recien establecidos podrian haber sobrevivido, pero los niveles de 
algas empezaron a aumentar. En 1988 el Huracan Gilbert golpe61a 
isla, una vez mas devastando los corales. Entonces las algas flo­
recieron, quizas ayudadas par los attos niveles de contaminacion 
con nutrientes en el agua, con el beneficia de Ia !alta de her­
bivoros. Ocurri6 un "cambia de estado" en que los arrecifes corali­
nos fueron reemplazados en buena parte par ecosistemas algales. 
Entre 1977 y 1993, Ia cobertura de coral vivo decreci6 de 52% a 
3%, y el recubrimiento de algas camosas aument6 de 4% a 92%. 
las razones de este cambia son complejas y mUltiples: sobrepesca, 
enfermedades, y dos huracanes, quizas exacerbadas par contami­
naci6n por nutrientes.' Sin embargo, los resultados de un estudio 
reciente brinda algunos signos de esperanza: el regreso de los eri­
zos negros.la disminuci6n del recubrimiento algal y el incremento 
de Ia cobertura de coral vivo en algunas localidades.h El incre­
mento de los esfuerzos de manejo costero unido a Ia resiliencia del 
sistema parece estar contribuyendo a esta modesta recuperaci6n. 

Notns: 

a. T.P. Hughesct al (2003). 

h. J. Mendes, J.D. \V'oodlcy, y C. Henry, "Changes in llcc:f 
Communit}' Stmccure on Umc t-::ty, J;unaica, 1989-1999: The 
Story Before Protection ... I\thlic:.JciOn presc:ntadJ en b Confcrencia 
Imc:rnadon:ll sohre Aspectos Cic:mifk"'s Je Ia EvaluaciOn, 
l\lonitorro y Ikst.1Ur.lci6n de Anecifcs, Fort l.:tutlerdale, Florid.1, 
l·i-16 de :thril de 1999; L. Cho y J. Woodley, "Reeomy of Reefs at 

Discovery B:1y, jam.1iet :md d1e Role of DJiulmtflotlltillrtmm." 

Puhlic;u:icin prcsentala en d 9° Simposio lnt~mncional de Arredfes 
Cor:tlinos, Bali, [mfonesia. 23-27 octubre dd 2000. 
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tames, directos e indirectos, en Ia estructura de las comu­
nidades, tanto Ia de peces como Ia del arrecife en su con­
jumo:17 En Ia competicion entre corales y algas por el espacio, 
los peces herb!voros a}~tdan a comrolar las algJS, de ah! que 
favorezcan el crecimiemo y reclutamiento de comles.'1" 
Cuando los berbfvoros son extrafdos, las alg.ts pueden tlorecer 
}' Ia cobertum de comles se reduce. Este efecto es evideme en 
Ia secuencia de eventos que condujo a Ia dram:iticJ degra­
dacion de los arrecifes de Jamaica (oer Rem,Jrlro 2). La 
sobrepesca puede llevar a perdidas de biodiversidad en un 
corto plaw y Ia des.tparicion de las especies que desemperl:m 
un papel imponame en los ecosistemas, pero nun bien puede 
disrninuir Ia resiliencia de los arrccifes a otn!S ;uncnazas. 

Resultados de Ia modelaci6n. El !ndice de Arrecifes en 
Peligro para Ia amenaza de sobrepesca permido idemificar 
areas densameme pobladas }' areas donde hiS plamformas 
costeras son estrechas (tales como !:IS del Caribe oriental) 
como sometidas a una amenaza alta, al suponer Ia e.xistencia 
de gran cm1tidad de pescadores en un :irea reladvruuente 
pequeiia de pesca (on·!vfapa 6). El mdlisis estimo 4ue Ia 
presion de pesc.t es menor en las Bal1mnas, donde Ia 
poblacion humana es pequeiia. En el Caribe occidental y 
Cuba, donde mucbos arredfes est<in lcjos del territorio prin­
cipal, cl ani! isis tambien considero Ia amenaza como baja. 

Debe notarse que este indicador no recoge Ia presion de 
pesca de localidades mas remot:IS, ni de Ia pesc.t ileg.tl (ver 
Capitulo 2- "Limitadoues del muilisis "y Tab"1 1). En Ia 
region en su conjunto, el estudio idemifico cerca de 60% de 
los arrecifes como :unenazados por sobrepesca (con cerca de 
30% bajo :unenaza media, y 30% como alta). Las pdctic:IS 
destructivas de pesca (por ejemplo, elt!SO de dinamita o cia­
nuro) no fueron evaluadas en el Carihe, ya que su I.ISO es 
mro en Ia region. Hay que destacar el impacto destructivo 
de Ia pesca con tnunpas y Ia perJida de reJes de pesca que 
se enredan en los arreciles. Las alectaciones de estos tipos de 
pesc'a deben seguir de mm1em gener.tl el patron de presion 
de pesm de las trampas. 

Remedios. El manejo efecdvo de los recursos costeros 
es crucial, especialmente a lo largo de costas dcnsamcme 
pobladas. Una pesm ;nenos intcnsa permitir:lla recupera­
cion de los recursos pesqueros hasta un nivel en que Ia cap­
tum se equilibra con Ia reposicion namr.tl de Ia pohlacion:19 

Los incentives Hnm1cieros y de otro tipo pueden fomentar 
las pnicticas de pesca sostenibles, mientras que las multas y 
pcnalizacioncs pueden desalentar Ia pesca ilegal y otr:IS 
infmcciones de las pr.icticas sostenibles. Lt aplicacion de un 
sistema de otorgamiento de licencias a pescadores ayuda a 
limimr el acceso a pesquer!as que acmalmente son vulnera­
bles a Ia sobrepesca. Tambien pueden establecerse sistemas 
leg.tles pam restringir Ia capmr.1 de especies sobrepescadas, 
tales como Ia prohibicion de toda e.xtr.tccion de cameo!, 
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L'IS amenazas a los arrecifes coralinos por sobrepesca fueron ev~luadas tomando como base Ia densidad poblacional costera 

ajustada al area de Ia plataform:t (hasta 30 m de profundidad) dentro de 30 km de disrancia del arrecife. b efectividad del 

manejo de las areas marinas protegidas fue induida como un factor que miciga las amenazas a los arrecifes denrro de sus fran­

teras. El an:llisis se calibr6 usando las observaciones de estudios de abundancia de peces arrecifales. ( V..r el &cuttdro 3 en el 
CApitulo 4, y Ia Ttzb!tt A5 m elApJndice A.) 

insticuidas en varios pa!ses cariberios. Otros comroles limi­
tan el numero de ani males capmrados, Ia talla de los inJi­
viduos que pueden pesc~trse (para asegurar que alcancen Ia 
edad de reproducci6n), el arce de pesc:t utilizado (por ejem­
plo, varios pulses requieren ahara el uso de paneles 

biodegradables en las trampas de peces para evitar Ia "pesca 
limtasma" por trampas perdidas). Las vedas estacionales 
pueden ser usadas para proteger a las especies cuando deso­
\'.111. Una de las herramien~ts m:is impormntes, con cada vez 
mayor reconocimiemo y aplicaci6n en todo e1 Caribe, es el 
cierre total de areas a Ia pesca. Tales "zonas de exclusion de 

pesca" (o zonas de no extmccion) ofrecen un refugio para 
los peces, al permitir el incremento de las poblaciones de 

desovadores y Ia derrama de adultos hacia las aguas circun­

dames. Estas zonas han mostrado que se incr~menta grande­
mente Ia captum general de amp lias areas con ecosistemas 
arrecifales. 50 

CAMBIO CUMATICO 
La r.lpida acumulaci6n de gases de invernadero (Gls) en Ia 
atmosfera durante el siglo pasado ya ba alterado el clima 
mundial. Las concentraciones de GI han crecido en m:is de 

un tercio desde Ia epoca preindustrial )'• si no ocurre alguna 
imervenci6n pol!tica impormme, su magnitud puede dupli­

carse a finales del siglo XXI. 51 La temperatura promedio de 
Ia Tierra ha subido de 0.6°C a 0.8°C en los tHtimos 100 
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aiios, y el promedio mundial delnivel delmar ha aumen­
tado tlllOS 18 cm.5' Nose ha dererminado ;n\n en toda su 
magnimd los impacros de esros cambios, pero se sabe que 
pueden alterar los patrones de circulacion de las corrienres 
superficiales y los procesos de allor:unicnro del oceano, Ia 
ubicacion e intensidad de cventos clim;iticos extremos, y los 
procesos qufmicos del oceano (asociadas con los elevJdos 
nivcles de dioxido de carbor10 disuelto).1·1 Las sccciones 
siguicntes describen algunos de los impacros actuales y pro­
nosticados del cambia clindrico sabre los arreciles coralinos 
en el Caribe. 

Bln11qtteamieuto de comles 

La evidencia mas dirccta del impacro del calentamiento del 
clima sabre Ia biodivcrsidad marina del Ctribc ha sido el 
ampliamente exrendido "blanqueamiento" de los corales 
constructores de arrecifes. Actualmenre, Ia falta de evidencia 
cientffiCl concluyenre impide Ia incorpomcion del cambia 
clindrico o bbnqueamiento de corales al modelo de 
Arrecifes en Peligro. Sin embargo, estos fenomenos deben 
ser reconocidos como amenazas imponantes a los arreciles 
coralinos en el Caribe. 

El blanqueamiemo se rcfiere a Ia perdida del color na­
tural del com! (a menudo tonos de verde y pardo) causada 
porIa expulsion de algas simbioticas (zoo.-.:anu/as), dcjando 
al coral con una apariencia que varia de muy palida a blanca 
brillanre. El blanqueamiento puede ser Ia respuesta a diver­
sos facto res de estres, incluyendo cam bios de salinidad, luz 
excesiva, y Ia presencia de wxinas e infecciones microbianas, 
pero el incremento de Ia temperatura superficial del mar 
(TSM) es Ia causa mas comun del blanquemniento en ;ireas 
extensas. H El blanqueamiemo de corales en el Caribe se dis­
parJ usualmente al incrementarse Ia TSM en almenos 
1.0°C sabre los m;iximos nonnales de verano, durante al 
menos 2 a 3 dlas. 55 

Eu rcspucsta al estrCs, los cora!cs expdan sw algas simhi(hica.s (rooxa.nte­

las), d.:indole uu ~pecto c.lcscolorido, Los corJics blanqueadns pucdcn 

ra::uperarse }' recobr-.tr su color, pcro en casas muy scvcros, muercn. 
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En cvemos !eves, el blanqueamiento es transitorio, y los 
comics rccupcran su color (las algas zooxantelas) en unos 
meses, con poc:a morralidatl aparente. En casas mas severos, 
muchos de los corales mueren. Prospccciones posteriores al 
blanqueamiento han mostrado que algunos corales ticnen 
mayores tasas de monalidad que otros. 56 Los eventos repeti­
dos de blanqueamiento en el c.,ribe dumnte Ia decada 
pasada han causado tm extenso dafto a los comles construe­
tares de arrecifes, y contribuido a Ia degradacion general de 
Ia condici6n de los arrecifesY 

Antes de 1983 nose babfa registrado formalmeme 
ningun incidente de blanqueamiento masivo de corales en el 
Caribe.5R Sin embargo, desdc principios de los 1980s, se han 
repormdo m;l~ de 500 obscrvaciones (wr Alt!pi! 7 y F(r!,lllll 

/).5'1 Una de las incidencias mas tempranas ocurrio durante 
el evento "EI Niiio Oscilaci6n del Sur" (ENOS) de 
1982-83, seguido de otro muy importante en 1987, durante 
otro ENOS.r.o Durante los 1990s se han reponado mas inci­
dentes de blanqueamiemo en varias loCLiidades. En 1998 
coincidi6 el mayor m;btimo promedio de TSM registmdo en 
cl Caribe con un gran ENOS61 y extensas ;lreas de esta 
region experimemaron blanqueamiemo en este perfodo, con 
casas severos en las Baltamas y el Caribe occidemaf.6! 

Predicciou de fiuuras mnettllZIIs de blanqueamieuto 

Las condiciones en las que los arrecifes h;m vivido en el 
Caribe por milenios esdn cambiando dpidamente. Los 
modelos del clima mundial predicen que para el 2070, Ia 
temperatura atmoslerica en cl Caribe subid entre 2"C y 

4°C, con grandes cambios en el Caribe septentrional y 

alrededor de los hordes cominentales.6·1 Debido a que los 
niveles actuales de TSM esdn cerca del umbra! superior de 
temperatura para Ia supervivencia de los corales, se pronostica 
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Las observaciones de blanqueamiento de corales se extienden por rodo el Caribe. De los mas de 500 reportes en decadas 

recientes, 24 se hicieron en los 1980s, mas de 350 en los 1990s, y mas de I 00 desde el 2000. El incremento de incidenres 

reporrados relleja no solo el aumento de Ia remperamra de Ia superficie delmar, sino rambien una mayor conciencia y conmni­

cacion de los eventos de blanqueamienro de corales. 

Fuente: Rtr']bllJI' .. Gmt! BIMdliflg D1tt.ul't"' tomado de lmp://n:efl>ase.org d 10 de :~gosto del 2004. 

que, para el aito 2020, el blanqueamiemo se convertinl en 

un evemo annal en el Caribe. 61 La supervivencia a largo 

plaza de los corales de aguas poco prolimdas podrb depen­

der de su capacidad de adaptacion a temperamms cam­

biames; las investigaciones sugieren que algunos comics se 

recubren de algas mas tolemntes al calor despues del blan­

queamienro, lo que les permitirfa ser mas resistentes a 

futures evemos de estres tcrmico.65 T;unbien, Ia circulacion 

del oceano podrla permitir a las especies de comics migrar 

hacia las :ireas que se calientan con mayor tolerancia a Ia 
temperaturaP• 

Durante los evemos de mayor relevancia hasta Ia fecha, 

se han observado are-.ts localizadas con menos incidencia de 

blanqueamiento, particularmeme en aguas mas profundus, 

asf como de mayor circulacion. Los ciendflcos no pueden 

predecir actual mente patrones especiflcos de tolerancia de 

los ecosistemas o variaciones en los c:unbios de temperatura 

a traves de Ia region. La realizacion de monitoreos de amplia 

cobertura geogdflca y el intercambio amplio de informa­

cion sabre patroues de blauqueamienw y recuper.tcion, son 

esenciales para mejorar llUestra comprension de esta impor­

tante y extendida amenaza a los arreciles corali nos del 

Caribe. 
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Htn·ncatzes y tormmtns tropicnles 

La mayor parte del Caribe yace dentro de Ia ruta de los 
hurac-dnes. Durante los meses de verano se desarrollan tor· 
mentas tropicales de elevada intensidad sobre areas de aguas 
marinas dlidas que pueden barrer toda Ia region, con con­
secuencias devastadoras en Ia tierra y el mar. La mayor de 
estas tormentas puede generar olas de mas de 16 m de 
altura, batiendo las agua.• someras y destrozando muchos 
arrecifes costeros basta reducirlos a escombros. Las copiosas 
lluvias asociadas con las tormentas. a menudo resulmn en 
lilt incremento de Ia sedimentacion alrcdedor de los arrecifes 
cerc-dnos a Ia costa o a desemboc-dduras de r(os. Estos son 
evemos naturales de los cuales los arrecifes pueden reco­
bmrse, aunque fa recuperacion de los mas seve!"dmente 
daiiados puede tomar una o dos dec-.tdas despues de las tor­
mentas m;l.s feroces. 

De 1995 a! 2000, Ia region del Caribe experimenro el 
mayor nivel de actividad de huracanes que se conoce de los 
registros conllables. Sin embargo, esto ocurrio despues de 
llll perlodo de actividad de tormentas por debajo del nivel 
promedio/'7 Los modelos clim:iticos no pueden todav(a 
proyectar con exactitud como cambiad Ia frecuencia e 
imensidad de los humcanes. 68 Si el perfeccionamiento de los 
modelos indica una mayor probabilidad de incremento de Ia 
inrensidad de las tormentas, esto debe causar preocupacion, 
particulanneme si se aiiade una escalada de las presiones de 
Ia contaminacion desde el mary Ia tierm, y de las enfer­
medades de cor.tles sabre los arrecifes coralinos. 

Eleunciou delt~iuel del1Jzm· 

Se predice que dumme el proximo siglo, elnivel media 
mundial del mar subid de 3 a I 0 em par dcc-dda. 69 El Panel 
Intergubernamemal sabre el C..ambio Climatico (PICC) ha 
concluido que dichas tasas de elevacion del nivel del mar 
podrlan no constituir una amenaza muy importante para los 
arrecifes comlinos.7° Los ecosistemas de arrecife saludables 
tienen el potencial de responder al incremento del nivel del 
mar a traves de Ia acrecion; o sea, del crecimiento vertical 
del arrecife conla deposicion de sus esqueletos de c-Jlcio.71 

Sin embargo, Ia situacion es menos cl:ira para los arrecifes ya 
degradados o bajo el estres de otras amenazas, asi como para 
los pastas marinas y manglares asociadas en zonas costeras 
bajas.72 

Reduccio11 del potencial de cnlcificnciou 

Los crecientes niveles de dioxido de carbona atmosferico 
(C02) est:i.n empezando a alter.tr la quimic-J del oceano poco 
profundo.n Una mayor concentmcion de C02 disuelto 
aumenrar(a Ia acideL del agua superficial, afectando a Ia vez Ia 
solubilidad de otros compuestos. Unos de estos compuestos, 

36 ARRECIFES EN PELIGRO EN El CARIBE 

conocido como amgonito, es usado por los corales en Ia cons­
truccion de los arrecifes. Actualmente, los niveles de amgo­
nito est:ln c-.tyendo, y es cada va mas evidente Ia reduccion 
de Ia capacidad de los corales pam construir arrccifes con Ia 
deposicion de sus esqueletos caldreos. Esto sugiere una 
reduccion del ritmo o una inversion del proceso de construe­
cion de los arrecifes y Ia perdida de los mismos en el fumro.74 

Pmzo1·nmn de los nl'1'ecifes e11 mz climn cmubimzte 

La mayorla de los cientlficos concnerdan en que Ia capaci­
dad de los cor.tles pam adaptarse a las cambiantes condi­
ciones ambiemales del Planem depende de Ia scveridad de 
otros factores humanos de esm!s, tales como la sobrepesca, 
el desarrollo costero y Ia contaminacion desde fuentes terres­
tres. Las areas de arrecifes no sometidas a otras amenazas 
tienen mayor probabilidad de ser mas resilientes que las que 
est:in fuertemente estresadas. Los esfuerws de m<mejo 
pueden dirigirse hacia Ia reduccion de facto res de estres 
localizados. Una hermmiema clave de manejo sera la cre­
acion de areas marinas protegidas (AMPs). Las areas ideales 
para esrablecer nuevas AMPs deben tener arrecifes donde los 
corales puedan ser resistentes a! blanque.uniento (debido a 
su prolimdidad, mayor circulacion del agua, o sombreo) o 
tener un buen potencial para Ia recuperdcion (corriente 
abajo de las fuentes de larvas). Esruerws internacionales 
constituidos en acuerdos tales como el Convenio sabre 
Diversidad Biologic-J y el Convenio Marco sobre el Cambia 
Climatico pueden impulsar respuesms polCticas y financieras 
a los problemas.'5 AI mismo ciempo, es esencial frenar las 
emisiones excesivas de C02 para reducir Ia amenaza a largo 
plaza. 

ENFERMEDADES 

Quizas los cambios mas profUndos y extendidos en los 
arrecifes cor.tlinos del C..aribe en los ultimos 30 aiios han 
sido causados por enfennedades de comles y otros organ is­
mos. En deL-adas recientes, ha aparecido un despliegue sin 
precedemes de nuevas enfermedades que afecran sever.J.­
meme los arredfes comlinos. La mayorfa de las observa­
ciones de enfermedades de corales reportadas en todo el 
mundo han venido de Ia region del C.aribe/6 Entre los feno­
menos reportados se destacan Ia mortandad masiva del erizo 
negro de espinas largas Ditulemn antillarum en todo la 
region Caribe;n gmndes perdidas de corales importantes 
constructores de arrecifes (cuerno de ciervo }' cuerno de 
alee) debido a Ia enfermedad banda blanca;7R Ia amplia dise­
minacion de aspergilosis, una enfermedad c-.tusada por 
hongos que atac.t a algunas especies de gorgonias (abanicos 
de mar);79 y numerosos brotes de plaga blanca en co.-.tles, 00 
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La Base de Datos Mundial de Enlermedades de 
Corales" 1 incluye, solo en cl Caribe, 23 enfermedades y sfn­
dromes con nombres diferemes que afcctan los comics. Tres 

de estas enlermedades -banda negra, b,mda blanca y plaga 
blanca- constituyen dos tercios de los reportes en Ia base 
de datos y alectan almenos 38 cspecies de corales a rraves 

del Caribe (ver Mapa 8). El impacto de las enlcrmedades de 
corales varia de acuerdo a diversos li1ctores: una cnfermedad 

puede causar dilcrcntes nivcles de mortalidad en diferentes 
aiios en Ia misma localidad. 

Nose conocen bien·las razones de esta repentina apari­

cion y dpida diseminacion de enlermedadcs por todo cl 
Caribe. Las enfermedades han sido observadas en toda Ia 
region, aun en arrecifes que se encuentran en lugares rcmo­
tos, lejos de las fuentes humanas de estres.R2 Nose sabe casi 

nada sobre los agentes causales; de hecho, solo se han iden-

(; 0 L I: 0 til< .If /~.\:.'I r: 0 

MCxico 

~~~fu=a:~J;portadas 
o Banda blanca 
Ill Plaga blanca 
t:l Banda negra 

' / 

tificado patogenos para 3 de las 23 enlermedades observadas 
en Ia region.B3 Los vlnculos con otras fuentes de estrcs (por 

ejcmplo, sedimenracion o comaminacion) no son bien 

conocidos, y tam poco esd clara el papel que despciian las 
actividades humanas en Ia aparicion de csras enlermedadcs 
en Ia region. AI menos un patogeno esd relacionado con Ia 

desertificacion en Africa )' el arrastre del polvo por cl viento 
a rravcs del Athimico,"'1 mientras que cl patogeno responsa­

ble de Ia mucrte masiva del erizo negro de espinas largas 
pod ria habcr sido transportado a Ia region porIa via del 
Canal de Panand en cl agua de lastre de embarcaciones."; 

Se requiere mayor investigaci6n y monitoreos ambientales 
integrales para emender mejor y ayudar a predecir esta 
importante amenaza a los arrcciles coralinos, tan extend ida 

en Ia regi6n. 

'Ill 
Las lkrmudJs 

OCI?,·iNO 
.·ITJ •. .-fi\!TICO 

Isb!iTurcos 
~. ~ rC-=1icns 

'~~m .. 
L., 

Hail£ ( 
. llcpuphca 
' li', Dcmm:c:m:1 

,. ...... :· .. 
··,_:::--·-···· .. ,,,;.~-~1! .. 

Pucnn 
Rico 

AlAR (.',·I H I IJ Ii 

..,_: 

tl• 

Venezuela 

.. 
·,-• 

C' 
"b. .,. ....... d 
'b ' ~ 

'! n o 
~,. :· 

u 
" ti 

" 
\ ,, 

La mayorla de las observaciones de enfermedades de corales repormdas en elmundo han sido en el Caribe. Las tres enfennedades m:is 

rt'gistradas son Ia banda negra, banda blanca y plaga blanca. El repone de incidencias de esras enlermedades esni limimdo por Ia dis­

rribucion de las actividades de monitmeo en Ia region. 

Fuente: Glohtl ('_.oral Dise:LSc D.uahase, United N::uions Environment Progr.unme w \'V'oriJ C.onservation Monitoring Centre, 200 I. 
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NOTAS, 
a. El Indite de amenaza de Arrecife en Peligro relleja Ia amenaza acumulnda deCtJillro amcnazas indiwalcs en una localidad. En l!reas dondc trcs o cuatro de las amroalils rucron considcradas como illlas. cl fndice se cslablcce como muy alto. 
b. En cl an;ilisis, las amenaz.as individuales son clasificadas como alia, media y baja.las amcnazas suman 100%. 
c. Anlillas Hofandcsas Nmle incluye las islas de St. Maarll'fl, SL Euslatius, y Saba. 
d. Anlillas lfolandcsas Sur induye Bonaire y Curazao. 
c. Guad alupc lncluyc las islas franccsas de St. Martiny St. Dadhcfemy. 



INTEGRACIIJN DE AMENAZAS: EL INDICE DE AMENAZA DE ARRECIFES 
EN PELIGRO 
Alrededor del mundo, perc quiz:ls especialmente en el 
Caribe, los arrecifes coralinos estan amenazados por una 
multitud de fuentes. Bastante a menudo, ei arrecife cs suft­

cientemente fuerte para sobrevivir un nivel hajo de amenaza 
de una sola luente. Sin embargo, en muchos casas, los arre­
cifes esttin sujetos a multiples fuentes de estres, y Ia combi­

nacion de impactos de multiples fuentes, aunque sea de 
hajo nivel, puede conducir a una degradacion abrupta de 

estes ecosistemas. Uno de los mcjores ejemplos de impactos 
combinadas pnede verse en los arrecifes de Jamaica. (ller 
Recundro 2.) 

De las cuatro amenazas modeladas en este esrudio, Ia 
amenaza directa mas omnipresente es Ia sobrepesca, que 
amenaza mas de 60% de esros ecosistemas en Ia region. Las 

presiones asociadas con el desarrollo costero, y Ia sedi­
memacion y contaminaci6n desde fuentes terrestres ame­
nazan cada una a cerca de tm tercio de los arrecifes coralinos 
de Ia region. Cerca de 15% de los arrecifes del Caribe estan 

amenazados par luemes de contaminacion de origen 
marino. (ller Figum 2 pttm 1111 remmm de estns lllllt:llliZtts.) 

NIVRDE 
M\EJWA 

GJ BAIO 

OMEDIO 

GJ IJJO 

l!!!lllUVAlTO 

AI imegrar las cuatro amenazas en un lndice general de 

amenaza de Arrecifes en Peligro, cerca de dos tercios de los 
arrecifes de Ia region aparecen como amenazados par acrivi­
dades humanas (cerca de 20%• con amenaza media, un ter­
cio con alta, y 10% con mll)' alta).8r. (1{-r Mttpn 9.) Las areas 
con alto nivel de amenaza comprenden el Caribe oriental, Ia 

mayor parte del Caribe sur, las Antillas Mayores, los Cayos 
de Ia Florida, Yucatan y las porciones cercanas a Ia costa del 

Sistema Arrecifal Mesoasnericano y del Caribe surocciden­
tal. En :ire-.ts identificadas como amenazadas, Ia degradacion 
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de los corales -que induye Ia reduccion de Ia coberrura de 
coral vivo, el au memo del recubrimiemo por algas, o Ia dis­

minucion de Ia diversidad de especies- ya podrla haber 
ocurrido o se considera que ocurra IIlli)' probablemente 

demro de los proximos 5 a l 0 aiios. 

Ademas de esras amenazas cronicas, para las que pudi­
mos desarrollar indicadores, los arrecifes coralinos estan 

tasnbien afectados por amenazas actuales menos predecihles 
de enfermedades y blanqueamiemo de corales. A medida 
que se calienta el oceano, puede esperarse un aumemo de Ia 
incidencia del blanqueamiento de corales acompaiiada de 
eventos de mortandad. Asi mismo, Ia tend en cia de Ia decada 
pasada indica que las enfermedades de corales podrlan persi­

stir, o induso proliferar, a menudo despues de eventos de 
blas1queamiemo de corales, en respuesta a nuevas paul­
genes, 0 posiblememe en are-JS estresadas por mucha conta­
minaci6n o sedimentacion. En conjunto, las enfermedades y 

el blanque-.tmiemo de corales son amenazas importantes a 
escala rebrional que dehen ser tomad:!S en cuema cuando se 
consider..u1 los resultados de Arrecifes en Peligro. Por todo 

esro, recursos costeros altameme valiosos de Ia region estan 
en serio peligro. 

Ningun arrecife coralino riene inmrmidad garantizada 
contra las amenazas del blunqueamiento, las enfermedades, 

o el despojo de Ia pesca e.xcesiva, pero algunos arrecifes 
tienen menor riesgo de las amenazas provenientes de tierra y 

de Ia presion de Ia pesca costera. En varias partes del Caribe, 

el anaJisis idemiftco e.xtensas areas de arrecifes poco asne­
nazadas por las acrividades humanas evaluadas. Estas 
induyen las Bal1asnas, las Islas Turcos y Cakes, los archip­
ielagos de Colombia y Nicaragua, y algunos arreciles de 
Cuba, Belke y Mexico. Dichas areas pueden haber sufrido 

enfermedades y blanque-.tmiemo de cor.lles, y algunas tam­
bien han sufrido Ia cap tum de peces de alto valor, pero en 
geneml parecen estar en un estado rclativamente saludable y 
podrias1 scr impormmes refugios pam el resto de Ia region. 
La Tabla 2 presema un resumen estadistico par pals para 

cada amenaza exami nada. 

La amenaza acumu lativa a los arrecifes por cstas cuatro 
categorlas demuesrm que para mastejar el desarrollo en Ia 
zona costem y todos los problemas complejos asociadas con 
esta, es fundamental Un enfoque holfstico e intersectoriaJ. 

En e1 Capfmlo 6 analizamos esras necesidades de manejo y 
los principios del Manejo lmegmdo de Ia Zona Cos rem. En 
el Capitulo 4, se examinan con m:[s deralle las amenazas en 
nueve subregiones del Caribe. 
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PARTIE 1 EVALUATION DES RISQUES DE POLLUTION MARITIME 

ACCIDENTELLE DANS LA MANCHE 

1.1. TYPOLOGIE DES POLLUTIONS MARITIMES 

1.1.1. Introduction- Definition d'un polluant 

Les ecosystemes marins sont extremement fragiles. lis sont complexes et exigent un 
milieu structure pour survivre. Des mesures scientifiques attestent que ces systemes sont perturbes 
par les activites anthropiques sur terre et en mer. Leurs impacts a court terme sont maintenant 
evidents, mais !'impact global a long terme ne peut etre mesure en raison de Ia complexite des 
ecosystemes marins. En consequence, il est essentiel que Ia pollution maritime soit consideree 
comme un probleme global et soit abordee dans son integralite, prenant en compte le fait qu'elle 
ne connait pas de frontiere. Afin de commencer une evaluation qui permettrait de diminuer les 
risques subis par l'environnement marin, il est essentiel d'identifier quels peuvent etre ces risques. 
Dans ce but, Ies informations suivantes presenteront une vue d' ensemble des principaux risques 
marins" connus »qui sont associes a l'activite maritime. 

La definition du terme "pollution>>, fournie par Ie United Nations Group of Experts on 
the Scientific Aspects of Marine Protection (GESAMP), a ete incorporee, quelques fois avec de 
legeres modifications, dans Ie texte des conventions intemationales. Elle est aussi Ia base d'une 
definition plus etendue sur "Ia pollution par hydrocarbures » dans Ia Section 138A de !'article 
1995.1.23. du Merchant Shipping Act. La definition operationnelle utilisee ici, qui apparait dans 
Ia United Nations Convention on the Law of the Sea (UNCLOS), est Ia suivante: 

« L'introduction par !'Homme, directement ou indirectement, de 
substances ou d'energies dans le milieu marin, estuaires compris, et qui a 
pour consequence ou est susceptible d'engendrer des effets nuisibles tels 
qu'ils porteraient atteinte aux ressources vivantes et a Ia vie marine, 
mettraient Ia sante humaine en danger, generaient les activites matines, 
telles que Ia peche et autres utilisations legitimes de Ia mer ». 

Un polluant peut etre classe comme nature! (d'origine completement biogeochimique) ou 
comme artificiel (xenobiotique). La plupart des criteres Persistants, Bioaccumulables et Toxiques 
(PBT) s'appliquent aux xenobiotiques, les rendant considerablement plus dangereux pour 
I 'envimnnement. Les poilu ants peuvent etre regmupes en fonction du principal ecosysteme qu 'ils 
affectent. Un polluant a souvent des consequences sur plus d'un ecosysteme. Souvent, Iars de 
debats sur l'environnement, des mots tels que «elements contaminants» peuvent se heurter a des 
contresens. C'est pourquoi il est impmtant qu'un « langage commun » soit etabli des le depart. La 
pollution et !'evaluation des risques dependent des hypotheses d'un grand nombre d'utilisateurs. 
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Ces hypotheses contiennent souvent des elements identifiables qui peuvent etre expliques. Par 
exemple, dans un accident de «pollution » i1 y aura toujours des dechets - c'est un des principes 
fondamentaux de Ia seconde loi de Ia nature, dechets et pollution ne sont jamais au niveau zero, 
done il est necessaire de sans cesse trouver de meilleures fa~ons de controler et diminuer les 
problemes des dechets. 

Risques eltcottrtts 
De nombreuses consequences biologiques prejudiciables, liees a Ia pollution maritime, se 

produisent par Ia reduction d'oxygene dissous dans l'eau. L'importance de ces consequences 
depend de l'equilibre entre les taux de reduction d'oxygene par les bacteries (mesures en 
laboratoire comme Ia Demande Biologique d'Oxygene (DBO)) et de reapprovisionnement en 
oxygene. De nombreux types de polluants, eaux sales et usees comprises, ont des niveaux de 
DBO extremement eleves. J.M Garcia (2005) precise que «dans le milieu marin, les niveaux 
d'oxygene semblent controler et reapprovisionner Ia quantite des differentes especes, alors que les 
poilu ants controlent leur qualite "· 

1.1.2. Sources de pollution 

La pollution maritime se produit lorsque le milieu est expose a des effets nuisibles, dus a 
!'introduction d'une quantite de materiaux « etrangers » dans l'ecosysteme. Par consequent, le 
type, l'origine, Ia localisation et Ia quantile de polluants doivent etre identifies afin de dirninuer 
les effets de Ia pollution maritime. Les sources de polluants en milieu marin peuvent etre 
regroupees en utilisant comme identifiant les donnees decrites ci-apres. 

/. 1.2. I. PolfrllirmlomlisC't• 

Les sources de pollution localisees (definies comme localisables de fa~on prectse, 
identifiables et en grande partie controlees) representent seulement une fraction des sources de 
pollutions diffuses et sont principalement attribuees a des origines telluriques. Elles sont 
identifiables a pattir d'un point precis : par exemple !'emplacement des usines industrielles ou les 
installations de traitement des dechets. 

1. 1.2.2. Pollution dijfiJSe 

La pollution diffuse (definies comme difficilement localisables, et le plus souvent non 
controlees) est plus difficiles a identifier et a controler car, souvent, ce type de pollution est issu 
d'une multitude de sources precises qui, lorsqu'elles sont evaluees d'un point de vue individuel, 
apparaissent souvent mineures. Comme sources de pollution diffuses, on peut citer, par exemple, 
l'ecoulement a Ia surface des champs d'une grande quantile d'eau, !'infiltration de substances 
nutritives dans Ia terre puis dans les nappes phreatiques, ou le ruissellement des eaux de surfaces 
dans les zones urbaines. Les sources diffuses sont individuellement mineures, mais significatives 
collectivement. Quelques fois, elles sont aussi uniformement dispersees, mais rassemblees dans 
un secteur. Elles sont etroitement liees aux activites a terre : par exemple, !'utilisation d'engrais 
sur les terres cultivees, les plantations forestieres, Ia quantile de betail dans les piiturages, Ia 
gestion et le transport des hydrocarbures, les produits chlmiques ainsi que les matieres premieres 
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et produits bruts. L'activite maritime operationnelle est l'une des principales causes de Ia 
pollution diffuse au large, activites marchandes et non-marchandes comprises. Les activites 
maritimes, qu'elles soient petites ou grandes, emettent toutes une pollution diffuse. Elles 
comprennent des '' sources distantes » - des pollutions qui penetrent dans le milieu marin par les 
retombees atmospheriques, creees par les gaz d'echappement des moteurs et autres residus 
petrochimiques, des dechets inertes, des toilettes chimiques, des produits anti-fouling et autres 
debris quotidiens. La pollution diffuse des zones urbaines vers les zones rurales est une 
problematique du cote britannique de Ia Manche et a ete identifiee comme le prochain defi par 
I'Agence pour l'Environnement dans son rapport« Working for a Better Marine Environment 
Strategy» pour 2005-2011. 

1.1.3. Typologie des risques de pollution maritime pour l'ecosysteme marin 

Des outils de gestion ont ete developpes afin d'aider les instances de decision, les 
responsables cotiers et terrestres ainsi que les personnes en lien avec les sources de pollution 
ponctuelles ou diffuses. Ces outils, qui incluent Ia collecte et Ia compilation des donnees, ont pour 
but d' aider les responsables a identifier les polluants connus, comprendre leurs effets, et foumir 
une echelle-temps probable pour leur dispersion. Ces demarches ont stimule le developpement 
des conventions (sur terre et en mer) qui permettent !'application de regles strictes: par exemple, 
Ia Convention sur Ia protection du milieu marin de !'Atlantique Nord-Est de 1992 (rempla~ant Ia 
Convention d'Oslo de 1972 sur les dechets rejetes en mer et Ia Convention sur Ia pollution de Ia 
mer du Nord de 1974). Le tableau 1 presente une liste des produits chirniques dangereux. 
Lorsqu'une pollution survient, Ies prejudices biologiques dependent du type de polluant en 
question et du lieu de contamination. 

.·· ·. Substances Prloritaires pour les Sources de Pollution diffuses (OSP AR) 

Brominated flame Polyaromatic hydrocarbures 0Jlorinated paraffines 
retardants 

PCBs and PCB substituts Metaux (Cd, Hg, Cu, Zn, Pb, As, Cr, Traitements chimiques du bois 
Ni) 

Nonyl phenol cthm;ylates Triazine herbicides Muse Synthctiques (musk 

xylenes) 

Compose Organotin 

Tableau I Liste des substances considerecs comme prioritaires par Ia Convention Marine Atlantique 

Nord (Source: OSPAR, mise a jour 2005) 
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En ce qui concerne Ia pollution provenant du transport maritime dans « Ia zone de 

controle de pollution du Royaume-Uni » et dans les eaux nationales, les statistiques realisees sur 
les pollutions d'une annee a !'autre sont coordonnees par !'Advisory Committee on Protection of 
the Sea (A COPS). En 2004, par exemple, les polluants observes en mer etaient composes de 95% 
de petrole et autres produits raffines a base de petrole (dont 40% de petrole brut), 0, 7% de 
produits chimiques, 0,5% d'huiles animates ou vegetates, 0,4% de dechets et 3% de substances 
diverses. Mazout, diesel, carburant et gazole ont ete les substances polluantes les plus 
frequemment identifiees (A COPS DTI, 2004). 

Risques encoums 

La pollution due au transport maritime depend d'un certain nombre de facteurs, 
notamment le type de polluant dont il s'agit et sa persistance dans une zone determinee. La 
Royal Yachting Association precise, par exemple, qu'il suffit d'un litre de carburant pour 
contaminer plus d'un million de litres d'eau, des pertes meme minimes pouvant done avoir de 
graves consequences sur le milieu marin. L'ampleur des consequences depend de Ia persistance et 
de Ia diffusion des polluants dans l'eau. Cela permet de classifier les polluants en groupes: 
ephemeres, moderement persistants, tres persistants et quasiment permanents. 

1.1.3. 1. Pollution en provenance des ports de piJclze, de po11s de plaisance, des polts de 
commerces, et des installations petro!h'>res et gazieres maritimes 

On constate une augmentation des elements contaminants dans les ports et marinas, 
sieges d'intenses activites maritimes. D'une maniere generate, les similarites entre les types de 
polluants comparables peuvent etre extrapolees vers toute autre zone puisque c'est Ia taille et Ia 
frequence du port et de Ia marina qui seront le plus probablement les facteurs determinants. Par 
exemple, le trafic portuaire detenninera le potentiel et Ia categorie du polluant, en terme de 
nombre et de taille des navires, aussi bien que seton les types de cargos qui rentrent dans les ports. 
Au Royaume-Uni, l'autorite portuaire doit effectuer une «evaluation du potentiel de pollution », 

qui devrait identifier les polluants eventuels et fournir des evaluations sur les echelles probables 
de deversement, ainsi que des indicateurs de frequence detailles. 

La pollution provenant des installations petrolieres et gazieres en pleine mer contribue 
aussi a Ia frequence et a Ia gravite de dispersion des polluants dans le milieu marin. La 
contamination provenant des installations en pleine mer comprend des fuites de petrole, d'eau 
salee concentree et de metaux lourds, notamment du mercure et de !'arsenic (GESAMP, 2000). 
D'apres l'ACOPS, le petrole et autres produits raffines representent les polluants les plus 
frequemment enregistres (95% des accidents), faisant des installations gazieres et petrolieres des 
pretendants evidents comme sources de pollution (2004). 

1.1.3.2. Hydrocarbures (huiles mim!ra!es, dont !e pr!trole brut) 

L'introduction d'hydrocarbures dans les milieux marins et cotiers a de nombreuses 
consequences. Les plus visibles sont celles liees aux deversements importants d'hydrocarbures. 
Toutefois, les effets plus subtils de Ia pollution petroliere, effectuee de fa~on continue, sont mains 
visibles mais tout aussi importants car ils sont responsables d'une perturbation tres etendue des 
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ecosystemes. Pour cette raison, ils sont classes com me « polluants modf!l·(mrent persistants" car dans 
Ia plupart des cas, Ia grande majorite d'entre eux se sera dispersee dans les deux ans. Toutefois, 
dans de nombreux cas, des residus nocifs persistent (le taux de toxicite des hydrocarbures depend 
de leur solubilite dans l'eau de mer). Des analyses scientifiques indiquent que Ia propagation 
geographique de Ia pollution par hydrocarbures va dans le sens de !'augmentation de Ia 
population mondiale, et Ia ot'.t les operations petrolieres ont augmente : fret, nettoyage de cuves, 
raffineries et explorations en pleine mer ont cause de nombreuses fuites et deversements 
accidentels. Les routes de navigation et les ports sont des zones specifiques ot'.t les navires rejettent 
des elements a base de petrole dans les eaux environnantes. Les POP (Polluants Organiques 
Persistants) sous Ia forme de HAP (Hydrocarbures Polycycliques et Aromatiques) se concentrent 
dans les sediments. Une classification a ete specialement etablie pour repondre aux deversements 
d'hydrocarbures: tres Ieger, Ieger, moyen et lourd. Ceux-ci sont classes ci-dessous par categories: 

...• : ... ·::. ··. . < .··· . •. Hydrocarbures (Breuel; 1981) ··: • :,· . . . ·•·•· · .. ·• •>:: ... •.· .:: :!5 

Type Description Hydrocarburcs Diagnostique des Proprietes pbysiqucs/cbimiques 

d'bydrocarburcs rcprescntatifs proprietes 

A Hydrocarbures Fuel distillt! et Ia Tres flu ide, en general Peul c!tre inflammable, niveau 
Tri:sLeger Legers et plupartdes transparent- peut Ctre eleve d 'evaporation des 

volatiles hydrocarbures opaque, odeur soutenue, composants volatiles, presume 

Legers bruts. se n!pand rapidement, hautement toxique pour Je milieu 

peut etre rince a partir marin lmsqu'il est frais, a 
de !'installation tendance ::i former des Cmu1sions 

instables, peut penetrer Jes 

substrats 

B Hydrocarbures Hydrocarbures a Viscosite modt!n!e a Gem!ralement possible de 

Leger non-gluants base de parafiine forte, cireux/huileux au l'enlever des surfaces, penetration 

raffmee et petrole toucher, peut eire rince des substrats variable, toxicitC 
brut moyen a Jourd des surfuces par jets variable 

d'eau a basse pression. 

c Hydrocarbures Hydrocarbures Typiquement brun Viscosite elevce, difficile a enlever 
Moyen Jourds et gluants Fuel residuels, opaque ou noir, gluant, des surface, a tendance a former 

Hydrocarbures visqueux et ne peut etre des emulsions stables, gravitC 
bruts mc!Janges et rince a partir de specifique elevee et 

asphalte !'installation potentiellement capable de couler 

Moyen et lourd apri:s exposition au temps, 

penetration faible dans les 

substrats, toxicitt! faible (effets 

biologiques principalement dus a 
l'etouffement). 

D Hydrocarbures Hydrocarbures Ivlorceaux goudronneux Ne s'etale pas, ne peut c!tre 
Lourd non-fluides (a residuels et Jourds ou cireux n!cupere des surfaces aquatiques 

temperature (tous Jes types). par Jes equipements de nettoyage 
ambiante). conventionnels, ne peut etre 

pompe sans un rt!chauffement, 

initialement relativement non· 

toxique, peut fondre et couler 

Jorsque expose au solei! 

Tnblcnu 2 Typed 'hydrocnrburcs- Description ct proprictcs 
(Source: The National Oceanic and Atmospheric Administration (2006)jivm Breue/ (/981)) 
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Risques Ettcourrrs 

Les milieux estuariens sont reputes pour agir comme des eviers pour les POP, ou les 
sediments, charges en polluants, servent de sources secondaires de contamination. Les HAP sont 
desormais largement distribm!s dans le monde en raison du degre des processus petrogeniques qui 
sont effectues. Dans certains secteurs, les POP atteignent des niveaux dangereux, s' accumulant a 
travers les chaines alimentaires et affectant de nombreuses especes, l'homme y compris. Les 
hydrocarbures sont reputes pour etre Ia cause Ia plus connue de pollution de l'eau 
(Environmental Agency, 2006) pouvant parfois etre grave. Ceci s'avere particulierement vrai 
lorsque Ia nappe atteint le rivage comme cela est le cas lors d'accidents de petroliers. Les nappes 
d'hydrocarbures sur les rivages rocheux peuvent se disperser, puisque !'action des vagues 
augmente le melange et Ia dispersion. Surles rivages sableux et vaseux, ce n'est pas aussi simple 
et il peut y avoir une penetration profonde dans le limon, Ia vase et le gravier. En outre, 
lorsqu'une operation de nettoyage par dispersants chimiques est engagee, le produit chimique 
doit generalement etre utilise en petite quantite puisque les dispersants eux-memes peuvent 
devenir un polluant ; ainsi, pour les modalites de reduction il est vital que les responsables 
comprennent bien les proprietes physiques et chimiques des substances basees sur le petrole. 

1.1.3.3. Dechets (pa!luants transitaires inertes) 

Les dechets, connus sous le nom de polluants inertes et transitoires, proviennent de 

sources variees. La majorite d'entre eux provient des activites a terre et/ ou des personnes qui 
visitent ou travaillent sur les plages. Cependant, il faut egalement souligner qu'une proportion 
significative est produite par l'activite maritime. Les objets en plastique representent le type de 
dechets principal et posent des problemes majeurs puisqu'ils sont emportes sur de longues 
distances par les coutants oceaniques. La Marine Conservation Society (MCS) estimait en 2004 
que Ia quantite de dechets domestiques et de dechets provenant des cuisines de navires se situait 
entre 0,5 et 4 kg par personne et par jour, tandis que 5 a 7 millions de tonnes de residus de petrole 
et I million de tonne de dechets solides sont generes annuellement par des batiments visitant les 
ports de !'Union Europeenne. Malgre Ia h!gislation internationale, on estime que depuis 1982 Ia 
flotte mondiale de navires (a !'exception des navires de peche} est responsable d'avoir rejete en 
mer, approximativement, 4,8 millions d'objets en metal, 450 000 objets en plastique et 300 000 
recipients en verre. Au Royaume-Uni, l'ACOPS (Advisory Committee on Protection of the Sea) 
detaille les accidents de pollution enregistres concernant les rejets de dechets attribues aux 
navires. Ceux-ci comprennent les dechets de cuisine et autres types de dechets. De nombreuses 
Organisations Non-Gouvernementales (ONG) detaillent et detiennent des statistiques sur les 
pollutions par dechet dans le secteur de La Manche (tel que ACOPS, Vigipol et Marine 
Conservation Society). Un recensement des dechets sur les plages, effectue en 2004 par Ia Marine 
Conservation Society (MCS), a montre qu'environ 2 500 dechets etaient presents pour chaque 
kilometre de plage, ce qui montre que Ia quantite actuelle de dechets dans le milieu marin doit 
etre particulierement elevee. Ci-dessous, une analyse des types de dechets trouves dans les 
secteurs maritime-s de Ia mer du Nord: 
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... TYPE DE DEBRIS . . DESCRIPTIOr-l. • . PER8ISTANCE 

Plastiques Fragments, baches, sacs et recipients Indefiniment 

Polystyrene Verrcs, emballagcs et baliscs Plus de 30 ans 

Caoutchouc Gants, buttes et pneus Plus de 50 ans 

Bois Bois Construction, palettes, fragments Plus de 10 ans 

Metaux Canncttcs, barils d'cssence, aerosols ct Plus de 100 ans 

debris 
Relatifs aux decltets Tampons, prescrvatifs, feces Environ 30 ans 
sanitaircs 

Papier et tissu Vetcments, materiaux et chaussures Environ 40 ans 

Vcrrc Boutcilles, ampoules Environ 4000 ans 

Poterie/ Cerami que Morceauxjetes Plus de 500 ans 
Munitions Fusees eclairantcs Plus de 100 ans 

Tableau 3 Debris en mer par type et par description 
(Soun:e: M Kinch, Marine Institllte, University of Plymouth) 

Risqnes enconntS 

. . 

Les activites maritimes sont une cause majeure de pollution par les dechets. Vauk et 
Schrey (1987) mentionnent que« de grandes concentrations de debris marins sont trouvees aux 
alentours des voies de navigation et des zones de peche », et Pruter (1987) precise egalement que 
des debris de navires peuvent aussi etre presents autour des zones de convergence des courants 
oceaniques. Williams, (1993) declare que dans ces zones, 70% des debris coulent vers le fond, 
15% flottent en surface et 15% sont rejetes sur les cotes (MCA, 2004). 

1.1.3.4. Agents Antifouling 

Nombre de produits anti-fouling ont des effets durablement nefastes sur le milieu marin. 
L'anti-fouling est specialement con91 pour que les organismes marins, tels que les bernaches, 
algues et mollusques, n'adherent pas aux parois des coques de bateaux et autres structures 
marines. Traditionnellement, les voiliers et autres bateaux utilisaient de Ia chaux comme systeme 
anti-fouling, et par Ia suite, des composes chimiques (arsenic/mercure) et des pesticides (biocides) 
ont ete utilises. Dans les annees 1960, l'industrie a pu developp~r des produits chimiques pour Ia 
peinture en utilisant des composes metalliques, comprenant le compose organotine/tributyline, 
plus connu sous le nom TBT. L'Organisation Maritime Intemationale (OMI) precise que dans les 
annees 1970, Ia plupart des navires avaient leurs coques peintes avec de Ia TBT. Conformement 
aux reglements de !'Union europeenne, !'utilisation de TBT est maintenant interdite et l'OMI 
attend Ia ratification de Ia convention internationale sur les systemes antisalissures (convention 
AFS). 

Rlsqnes Ettconms 

La plupart des peintures anti-fouling peuvent entrainer des perturbations endocriniennes 
serieuses qui interferent avec les systemes honnonaux. Les systemes endocriniens controlent les 
aspects fondamentaux de tous les organismes biologiques vivants, notamment le developpement 
du cerveau, les caracteristiques sexuelles et les activites cellulaires. L'usage des produits a base de 
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biocide et de TBT ont ete generalement interdit, et remplaces par des peintures « respectueuse de 
l'environnement », mais celles-ci sont egalement toxiques pour les organismes non-vises. 

I. I-3.5. ;)'uhstana•s Dan.J;cmtscs 

Ce sont Ies produits chimiques qui constituent l'essentiel des substances dangereuses que 
l'on peut trouver dans Ie milieu marin. Historiquement, Ies problemes de pollution associes au 
transport de produits chimiques xenobiotiques ont ete relativement peu nombreux, mais cela ne 
signifie pas qu'ils sont sans danger. Au contraire, si un deversement accidentel venait a se 
produire, Ies incidences au niveau de Ia pollution pourraient etre catastrophiques. 

Risqttes eucourus 

De nombreuses substances dangereuses sont des polluants tres persistants. L'OMI 
enumere nombre de ces substances contr6lees et met ainsi en lumiere !'importance et Ia 

complexite des produits utilises par les industries chirniques. Douze Polluants Organiques 
Persistants (POP) specifiques sont compris dans cette liste, repettories par les Nations Unies et 

mentionnes dans Ia Convention de Stockholm du I 7 mai 2004 qui interdit et cherche a eliminer 
Ies " douze salopards ». Ces 12 POP sont egalement appeles ((poisons SOilS passepmts » parce qu'ils 
"se deplacent par air et par courants marins sans se decomposer» (Greenpeace, 2006). Ces POP, 
repertories dans Ie tableau ci-apres, sont si persistants que !'on peut les trouver dans Ie monde 
entier, voyageant sur de grandes distances a travers les courants oceaniques et de maniere plus 
concentree aux p6les Nord et Sud. Ces POP endommagent le systeme nerveux des organismes 
biologiques, et provoquent des maladies du systeme immunitaire, des desordres au niveau du 
developpement, ainsi que des cancers. 

·.·.· .· Les.dou.i:e Pollualits Organiqties Persistants (POP) Specifiques .·.d Les douze salopards » 

Aldrin Dieldrin Chlordane Toxaphene Polychlorinated 
Biphenyls (Pcbs) 

Heptachlor Hexachlorben Polychlorinate Diehl oro Dibenzofurans (Pcdf) 
zene d Biphenyls Diphenyl 

Trichloroethane 
(Ddt) 

Tableau 4 Les douze polluants organiques (POP) specifiques- Les douze salopards 
(Source: Stockftofm Convention 011 tfte Persistent OrganicPoffutauts; site itttemet /PEN) 
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1.1.3.6. Substances Nutritiw?S-A teiTe&enmer 

Les principales sources de substances nutritives contenues dans l'eau de mer sont !'azote 
inorganique (N) et le Phosphore (P) qui sont accumuh!s dans les eaux sales et usees. Ces 

substances sont "issues de vidanges effectuees en mer ou de rejets traites deverses dans les cours 
d'eau. D'autres sources incluent les eaux s'ecoulant des terrains agricoles traites et les dechets 
provenant des industries alimentaires. 

Rlsques eucorrrus 

En concentrations elevees, ces residus inorganiques peuvent devenir des polluants en 
reduisant fortement Ia quantite d'oxygene dissout disponible. Les principales formes de N dans 

l'eau de mer sont les Nitrate (NO;}, Nitrite (N02·} et Ammoniaque (Nil/). Pour P, i1 s'agit de 
!'orthophosphate (HPO{). Le depot de nitrogene oxydes entraine une acidification des 
ecosystemes, et « l'enrichissement excessif des substances nutritives peut transformer les secteurs 
marins en fi:iche » (GESAMP 2000). Par exemple, l'eutrophisation (enrichissement en substances 
nutritives) encourage Ia croissance du phytoplancton et favorise Ia croissance des especes 
toxiques, Ia decomposition de Ia biomasse de plancton en quantite excessive augmente Ia 
consommation d'oxygene dissous et provoque Ia diminution periodique ou permanente de 
!'oxygene amenant a une mortalite en masse des poissons et autres organismes. « L'eclosion des 
algues impliquant des especes productives de toxine est Ia cause frequente de problemes de sante 
humaine tres serieux, surtout lorsque les toxines sont ingerees par le biais de fruits de mer 
contamines n (GESAMP 2000). 

1.1.3. Z Esplxes invasives 

L'introduction dans un milieu d'especes invasives et de pathogenes perturbe l'ecologie 
d'origine et les economies locales. II en resulte une perte genetique et un changement dans le 
fonctionnement de l'ecosysteme et !'emplacement dans Ia chaine alimentaire, ce qui a des 
implications sur Ia vie marine et les moyens d'existence economiques. Les pathogenes qui sont 
introduits peuvent provoquer de nouvelles maladies et Ia mort chez l'homme. Le releve relatif au 
suivi de l'intmduction des especes invasives provient du changement au moment du deballastage 
d'eau des navires et des coques de navires qui les transportent. Des especes telles que les sessiles 
(sans pedoncules), terebrant ou accrochant, font partie des especes transpmtees les plus identifiees 
(Claire, Qarke et Anderson, 1997). Par exemple,l'eau de ballast des navires a ete responsable de 
!'introduction des algues toxiques dinoflagelles. Ces algues peuvent en effet survivre pendant de 
nombreuses annees dans les ballasts et peuvent, lorsqu'elles sont en presence de nouveaux 
milieux, empoisonner les fruits de mer qui peuvent s'averer toxiques voir mortels, dans le cadre 
d'une consommation humaine (CSIRO, 2006). 

Risqrres eucormrs 

L'eau de ballast peut contenir une grande variete d'organismes provenant de plusieurs 
groupes taxonomiques differents, qui peuvent etre presque microscopiques a l'etat de larves. 
Ceux qui supportent le transport ant souvent Ia resilience necessaire pour envahir de nouveaux 
tenitoires et alterer l'ecosysteme envahi. Dans les eaux britanniques, plus de 50 especes 
differentes ant ete etudiees et reconnues comme ayant ete introduit par des facteurs autres que 

Page 20 

- 79-



SOMMAIRE 

naturels. Plus de Ia moitie du nombre total des especes decrites est consideree comme ayant ete 
introduite par les navires. Les especes marines non natives des eaux britanniques, proviennent 
principalement de latitudes similaires, en particulier de Ia cote Est des USA (surtout Ia faune) et 
du Pacifique Ouest (surtout Ia flare) et les especes provenant d'Australie et de Nouvelle-Zelande 
ont ete remarquees du fait qu'elles refletent les principales voies de navigation. 

Malheureusement, une espece introduite a de forte chance de devenir visible a court­
terrae, notamment apres qu'elle soit devenue economiquement « cofiteuse ''· Les dispositions 
relatives a !'invasion biologique, a l'evaluation des risques et a leur gestion ont rapidement 
evoluees, poussees par des initiatives globales des organisations relatives ala navigation, groupes 
gouvemementaux et autres parties concemees. ll y a eu tres tot des suggestions de reductions de 
dispositions pratiques comme le dechargement d'eau de ballast loin des secteurs portuaires 
sensibles, l'echange d'eau de ballast au milieu de !'ocean, ou !'incorporation de systemes ftltrant et 
mecanismes ultra violet dans Ia consttuction de nouveaux biitiments. 

1.1.4. Les techniques de nettoyage des cotes 

Les tableaux suivants foumissent une vue generate des differents types de techniques de 
nettoyage de cotes (du point de vue des autorites locales britanniques). II est important de prendre 
en consideration les nombreux facteurs qui peuvent affecter le choix des methodes utilisees et les 
priorites fixees. L'estimation du degre de nettoyage necessaire est compris dans les actions (par 
exemple, il est plus efficace, dans certains cas, d'autoriser que !a nappe soit dispersee 
naturellement plutot que d'utiliser un produit specifique). Des facteurs techniques dans le 
processus de prise de decision sont egalement pris en compte, tel que defmir Ia part de nettoyage 
qui sera effectuee naturellement, les effets de Ia technique sur l'environnement ainsi que le taux 
de [t"COUVremc:nt consecutif. 
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Tableau 5 Recapitulatif des methodes de nettoyage des ciites 

echnique 
Premiere utilisation Conditions ronsequences 

de Description 
~c Ia technique ~'acces physiques 

ronsequences biologiques 

Nettoyage 

echniques de Pompage et d'Ecumage 

Puisard et Les hydrocarbures ~~;:Iisee sur sable f'\cces routier Demande de Enlcve les organismes a 
pompe/ ont recuperes dans meet plages pu a Ia plage reuserun 'cndroit du puisard, 

Ecumoire un puisard au fur et a ~nvasecs avec de pour puisard de I m onsequcnces evcntuellcs de 
mcsure qu'ils se ~andes ~ntreposer et de profondeur, 'hydrocarbure laisse sur les 

propagent sur Ia f!ccumulations prelever outes les traces ores, le recouvrement 
plagc, ct ils sont ~'hydrocarbures l'hydrocarbure d'hydrocarbures depend de Ia persistance de 

nleves avec une recupere ne seront pas 'hydrocarbure restant 
pompe ou une nlevecs 

cumoire 

am ions e camion est recule Utilisee pour Acccs routier f'l' enlevera pas Enlcvera peut-Ctre certains 

Aspirants usqu'a Ia nappe recuperer au site outes les traces organismes, consequences 
d'hydrocarburc ou Ia l'hydrocarbure ~'hydrocarbure evcntuelles de 
one de recuperation, accumule sur les l'hydrocarbure restant sur Ia 

1ydrocarbure Otes, et oil ore, recouvrement depend 

ecupere via le tuyau l'equipement pour de Ia persistance de 
spirant ~cumcr n'est pas 'hydrocarbure restant 

~isponible 
cchniques de Nettoyage a grande eau 

Netroyage a et d'eau a haute Utilisec pour f'\cces simple IPcut perturbcr ):lnlcvc lcs organismcs du 
haute pression enlcve en lever les couches pour Ia pompe a surface de ubstrat; hydrocarburc restant 

pression 'hydrocarbure du d'hydrocarbure portable ct ·ubstrat; peut peut affecter lcs organismes 
·ubstrat, Des pierres, rochers l'equipement p-ansporter Fn contrebas de !'operation 
1ydrocarbure dirige et structures pour ecumer ~ydrocarburc ~e nettoyage 
r,.ers Ia zone de artificielles ~ans les 
ecuperation ediments sous 

a surface 

Nettoyage a Tet d'eau a faible Utilisee pour Acces simple Pcu de 1--aisse Ia plupart des 
moyenne pression chasse hasser les pour Ia pompe perturbations a prganismes vivant en place; 
pression 1ydrocarbure du hydrocarbures non- portable et a surface du 1ydrocarbure restant peut 

·ubstrat, gluants des plages 'equipement ubstrat; peut ~ffecter les organismes en 
1ydrocarbure dirige vaseuses, galets, pourecumer ransporter ontrebas de Ia zone de 

r,.ers Ia zone de pierres, structures 'hydrocarbure pettoyage 

ecuperation artificielles et ~ans les 

vegetation. ediments sous 

a surface 

)'au tiede Eau chauffi!e ou Utilisee pour Acces simple Ajoute de Ia Enleve certains organismes 
Lavage I apeur utilisee pour enlever les couches pour Ia pompe haleur a Ia u substrat; consequence 

[Ncttoyage a nlcver hydrocarbure ~ hydrocarbure portable et urface atale aux organismes par Ia 
ec du ~es pierces, rochers ~emandcune halcur; hydrocarbure restant 

·ubstrat, ~t structures alimentation pent affecter les organismes 
ydrocarbure dirige f!rtiticielles en eau fraichc n contre bas de !'operation 

ers Ia zone de e ncttoyagc a grande eau. 

ecuperation 

Page 22 

- 81-



SOMMAIRE 

Tableau 6 Recapitulatir des methodes de ncttoyage des cotes 

l'echnique 
Description 

!Premiere utilisation de Ia !conditions ~onsequences ronsequences 

e echnique d'acces physiques biologiques 
Nettoyage 

echniques d'enlevement des Sediments 

Niveleuse Niveleusc llJtilisee sur des plages de Acccs pour !Enieve seulement 1'lnleve les organismes 

forme des ·able ou de graviers oti les equipement lourd, es 3 premiers em n faible profondeur; 

renetrcs 1ydrocarbures ne bonne condition ~e laplage cur re-colonisation a 

~'hydrocarbures penerreront pas plus de 3 de circulation sur ~e grande chance de 

et lcs sediments m Ia plage ·uivre le recouvrement 

ontamines apide et nature! du 
pour ram ass age ·ubstrat 

par racloir 

Racloir Preleve Utilisce sur des plages de Accespour !Enieve entre 3 et !Enieve les organismes 
directement les able et graviers oti les quipement lourd ; 10 em de plage, ~n faible profondeur, Ia 

materiaux 1ydrocarbures ne bonne condition aible reduction de etablissement du 

jcontamines de penetrent qu'a moins de 3 de circulation sur a stabilite de Ia ubstrat peut etre lente, 
laplage m de profondeur, aussi Ia plage plage mais risque e-colonisation a de 

tilisee pour recupcrer des rl'crosion et retrait ~rande chance de 
oules de goudron et de laplage ·uivre le recouvrement 

traces isolces f"apide et nature! du 

d'hydrocarbures ubstrat 

Niveleuse Niveleusc Utilisce sur des plages de Accespour Bnleve seulement !Enleve les organismes 

assemble les able et de graviers oti les quipement lourd ; es 3 premiers em •n faible profondeur; 
hargeuse materiaux 1ydrocarbures ne bonne condition de laplage cur re-colonisation a 

ontamines penetrent qu'a mains de 3 de circulation sur ~c grande chance de 

pour ran1assage m de profondeur Ia plage uivre le recouvrement 

par chargeuse apide et nature! du 

~ubstrat 

~hargeuse La chargeuse Utilisce sur des plages de Acces pour En! eve 10 a 25 em !Enleve les organismes 
pardevant ramasse les ase, sable et graviers oti Ia equipement lourd, de plage, Ia ~n faible profondeur,le 

materiaux penetration des condition correcte eduction de Ia ecouvrement du 

directement sur 1ydrocarbures est moderee a bonne pour Ia ·tabili te de Ia plage ubstrat peut etre lente 

Ia plage t Ia contamination est de irculation des peut engendrer de 

egcre a modCrce, des ~houleurs sur Ia. 'erosion et le 

hargeuses sur pneus plage errait de Ia plage 

plutot que tractees car plus 

apides et minimise les 

ffets sur Ia surface de Ia 

plage, les chargeuses sont 

a methode prCferee pour 

e ramassage de galets 

pollucs 
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)3ulldozer bulldozer Utilisee sur des plages it ~cccs pour nleve 15 it 50 em f:nleve tousles 

pousse les ros, graviers et galcts oil equipement lourd, de plage, perte de prganismes, 
ediments es hydrocarbures f:ondition correcte a stabilite de Ia ecouvrement du 

ontamines en penetrent en profondeur, ~bonne pour Ia plage peut ubstrat et re-

tas pour a contamination par irculation des ngendrer une population par Ia faune 

ramassage par 1ydrocarbures importante hargeuses sur Ia rosion importante eront extremement 

hargeuse t Ia circulation sur Ia plage et le retrait de Ia ents 
plage mauvaise plage 

Tableau 7 Rccapitulatif des methodes de ncttoyage des cotes 

~echnique de Descripti 
Premiere 

~onsequences Consequence 
Utilisation de Ia Conditions d'acccs 

Nettoyage on 
rrechnique 

Physiques Biologiques 

Techniques d' Enlcvement des Sediments 

Travaille du Utilisec pour cnlevcr Acces pour Enlcve de 25 it 50 Enleve tous les 

haut du les sediments Equipement lourd em de plage, pcrtc organismes, 

remblai ou de contamines sur des et substrat stable de stabilire it ce recouvrement du 
Ia plage pour remblais pentus en haut du niveau peut substrat et re-

enleverles remblai entrainer une population de Ia 

sediments erosion grave et le faune seront 

con tamines et retrait de Ia plage extremement lentes 

Jes charger 
dans les 
camions 

Excavatrice Fonctionne du Utilisee sur du sable, Acces pour Enleve de 25 it 50 I Enleve tous les 

hautdela des graviers et plages equipement Jourd; em de plage, perte organismes, 

zone de galets fortemcnt equipement doit de stabilite a ce recouvrement du 

contaminee contamines, oil il acceder a Ia zone niveau peut substrate! 

pour enlever sera difficile d 'utiliser contamince entrainer une re-population de Ia 

les sediments des equipements erosion grave et Je faune sera 

contamines tractes. retrait de Ia plage extremement lente 

Techniques de Biodegradation 

Recouvremen Les Utilisee sur des aucune N'enlevera peut-Ctre Les consequences 
t nature! hydrocarbure plages actives oil pas routes Jes traces de Ia contamination 

s laisses sur !'action des vagues d 'hydrocarbures, par hydrocarbures 

place pour enlevera Ia plus ceux-ci pourraient sont plus etendues 

qu'ils se grande partie des contaminer des en raison du 
degradent hydrocarbures en un cndroits propres au caractere plus lent 

naturellemen temps limite, aussi depart, une longue de I' enlevement, 

t utilisee lorsqu'un periode sera peut- recouvrement 

nettoyage intensif ctre necessaire pour biologique ajournee 
aurait des un recouvrement de Ia meme fa,on 

consequences substantiel 
inacceptables 

Biodegradati Recouvreme Les plages qui sont Equipements et N'enlevera peut-etre Les consequences 

on nt nature! !Cgerement touches materiaux peuvent pas routes les traces de Ia contamination 

encourage par Jes etre partes et d'hydrocarbures, par hydrocarbures 
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avec l'ajout hydrocarburcs, utilises ceux-ci pourraient sont plus etendues 
de substances com me une demiere manuellement contaminer des en raison du 
nutritives crape a pres d' autres endroits proprcs au caracrere plus lent 
et/ou efforts de nettoyage, depart, une longue de l'cnlevement, 
bactcries aussi utilisee periode sera peut- recouvrement 

lorsqu 'un nettoyage etre neccssaire pour biologique ajournee 
in tens if aurait des recouvremcnt de Ia meme fa~on 
consequences substantiel 
inacceptables 

De plus amples informations sur les capacites a repondre a une pollution par 
hydrocatbures en France et au Royaume-Uni peuvent etre trouvees dans le document EMSA 
«Inventory ofEU Member States Oil Pollution Response Capacity >>

1
• D'autre part, le document 

du Cedre contient des informations sur Ia capacite a repondre de Ia France'. 

l. t.5. Conch1sion 

Cette section a identifie les types de polluants et leurs sources potentielles dans le milieu 
marin. ll ne fait aucun doute que les zones c6tieres sont egalement menacees par les pollutions 
provenant de Ia terre, et que ces sources de pollution necessiteront a l'avenir une attention 
particuliere. Toutefois, peu de recherches ont ere effectuees en ce qui concerne les reactions 
chimiques dans les milieux marins, et il ne serait pas irraisonnable de suggerer que les produits 
chimiques presumes inertes, qui penetrent dans le milieu marin par le biais de l'activite humaine 
en mer, pourrait en fait se reveler extremement toxiques, s'ils venaient a se meier a Ia pollution 
issue des activites terrestres deja presente dans le milieu marin. Les sujets relatifs a Ia pollution 
sont vitaux Iars de discussions transnationales, car ils sont lies et s'influencent entre eux. Une 
connexion directe existe entre Ia sante des oceans et Ia sante humaine. Ce qui fait des pollutions 
maritimes un sujet majeur dans les debars intemationaux, notamment ceux au sein du GESAMP 
et avec d'autres legislateurs gouvemementaux. A l'appui de leurs decouvertes, il y a un besoin 
d'attention globale plus volontaire afin de reussir a s'attaquer a une menace qui n'a pas de 
frontieres, pour les nommer <<POP, meraux, toxines algal, pathogenes et pollution 
pharmaceutique •• (GESAMP, 2000). Toute augmentation des activites maritimes dans Ia 
Mancl1e provoquera en para!Jele une augmentation des pollutions qui sont trouvees dans Ies 
milieux marins de Ia Manche, et pour les regions qui ant une interface avec une zone maritime. 
D'autre part, l'etendue geographique de Ia zone maritime de Ia Manche annulera route 
consequence environnementale causee par Ia pollution. Contrairement a d'autres zones 
maritimes, Ia Manche est contenu entre les deux masses terrestres franco-britanniques. Cette 
configuration geographique peut a Ia fois amplifier les consequences d'une pollution de grande 
ampleur et permettre une cooperation intense entre les autorites fran~aises et britanniques. Pour 
cette raison, les facteurs de reduction devraient s'intensifier parallelement a toute augmentation 
de l'activite maritime. 

1 http:/ /www.emsa.europa.eu/Docs/other/inventory.pdf 
2 http://www.cedre.fr/fr/technigue/ter/R 04 36 C.pdf/ 
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1.2. TYPOLOGm DES COTES :MENACEES 

1.2.1. Introduction 

Cette section identifie les secteurs cotiers sensibles de Ia Manche qui ont ete repertories 
pour leur importance ecologique, sociale ou culturelle, et qui sont preserves par Ia legislation 
internationale, europeenne et/ ou nationale. L'identification de ces sites a ete basee entre autres 
sur leur degre de sensibilite aux activitesmaritimes. La zone maritime de Ia Manche demandera 
des considerations speciales a long terme si l'on souhaite qu'une destruction grave soit evitee a 
l'avenir. La zone maritime de Ia Manche est un secteur dont Ia gestion est complexe, avec un 
niveau d'activites maritimes tres eleve, en comparaison avec d'autres zones maritimes. Ces 
facteurs influeront sur les operations de secours en cas de survenue d'un desastre majeur. 

1.2 .. 2. Zone maritime particulierement sensible 

D'apres I'OMI, une Zone maritime particulierement sensible, susceptible d'etre 
endommagee par les activites liees a Ia navigation intemationale, demande une protection 
Speciale en raison de son importance ecologique, scientifique ou socio-economique. Cette notion 
permet d'identifier les secteurs sensibles sur Ies cartes de navigation internationale, ceci afin que 
les marins naviguent avec plus de prudence auteur de ces regions particulierement sensibles. Les 
secteurs maritimes indus dans Ia proposition PSSA en 2006 comprenaient Ies dispositions 
concernant les routes maritimes de l'OMI, quatorze demarcations de voies de navigation, deux 
voies profondes, sept secteurs a eviter et quatre systemes obligatoires de signalement des navires. 
II est vital que les zones sensibles qui cotoient l'espace maritime de Ia Manche so it connues si les 
responsables de Ia mise en reuvre de plans de secours veulent pouvoir gerer un accident de 
maniere optimale. Cette etude etablit un examen comparatif de part et d'autre de Ia Manche et un 
travail ca1tographlque qui fournira des informations fondamenta!es pour ameliorer Ia prise de 
conscience relative a !a securite maritime. 

1.2.3. Zone d'ctude des regions cotieres de Ia Manche 

Separant Ia cote Sud du Royaume-Uni de Ia cote Nord de Ia France, Ia Manche couvre 
une superficie de 75 000 km2• Au Royaume-Uni, Ia limite terrestre s'etend de Douvres (a !'Est) et 
continue vers Lands End en Cornouaille et vers les iles Scilly, avant de finir dans Ia mer Celtique 
au Sud-Ouest. En France, Ia limite terrestre s'etend a partir du Cap Oris Nez dans le Pas-De­
Calais, vers Ia Pointe de Corsen situee a !'Ouest du Finistere. 

A proximite de Ia cote normande, les lies Anglo-Normandes regroupent l'ile de Jersey et 
ses ilots ainsi que les iles de Guernesey (comprenant les iles de Guernesey, Sark, Aldemey, 
Brecqhou, Herm, Jethou et Lihou). Guernesey et Jersey sont sous Ia dependance de Ia couronne 
britannique, mais aucune ne fait partie du Royaume-Uni. Les lies Anglo-Normandes ne sont pas 
representees au Parlement britannique et chaque ile a sa propre legislature. La Manche se retrecit 
en allant de !'Est vers !'Ouest, en passant de 34 km de distance a son point minimum, a 180 km a 
son point maximum. Sa profondeur moyenne augmente en allailt vers !'Ouest, d'environ 50 m a 
100m, avec une descentejusqu'a 1000 m dans Ia partie Ia plus eloignee. Son fond possede deux 
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formations caracteristiques, compose tout d' abord de sable et de graviers avec des rochers 
affleurants, sur ses cotes Ouest, et se melant a des depots plus denses de sable, de galets et de 
cailloux en allant vers I'Est4

• 

1.2.3.1. Royaume-Uni 

La cote anglaise, qui couvre les ites de Scilly et les comtes de Cornwall, Devon, Dorset, 
Hampshire, l'lle de Wight, Kent et Sussex, devient de plus en plus anthropisee en allant vers 
!'Est. La plupart de ces zones sont situees sur de vastes plaines littorales inondables, les rendant 
sensibles a I' influence de Ia mer et aux pollutions accidentelles. Les secteurs vulnerables 
comprennent, notamment, Hastings, Brighton & Wmthing, Portsmouth, Southampton, 
Boumemouth et Poole. Les sites industriels de grande ampleur sont nombreux dans cette region, 
que ce soit, par exemple, Ia grande raffinerie de petrole a proximite de Southampton ou les 
gran des usines de papier dans le Kent. 

II y a egalement deux centrales nucleaires a Dungeness dans le Kent. Portsmouth 
comprend a Ia fois Ia base navale Ia plus importante de !'Europe de !'Ouest et une gare maritime 
pour ferry. Le plus grand champ petrolifere du Royaume-Uni, pres de Kimmeridge, se situe a 
quelque distance de Ia Manche parmi les collines de Purbeck dans le Dorset. Les cotes de Ia 
Manche sont equipees de brise-lames et autres defenses contre Ia mer, utilisees pour minimiser 
!'erosion des plages et reduire les risques lies aux inondations, mais ces equipements ant modifie 
une grande partie du profil littoral. Ceci a ete particulierement important dans des secteurs a 
basse altitude dans le comte du Hampshire, ou une des particularites de cette region est Ia 
concentration de vallees estuariennes inondees, appelees rias. D' importantes activites de dragage 
sont egalement effectuees le long de Ia cote Est pour !'exploitation de sable et de graviers pour Ia 
construction. 

La cote Sud-Ouest presente egalement de grandes conurbations residentielles a Torbay, 
Plymouth et Falmouth. Plymouth a les plus grands chantiers navals du Royaume-Uni ou les 
navires de Ia Marine Royale sont entretenus et ou les sous-marins conventionnels et nucleaires 
sont revises et approvisionnes en carburant. Dans l'estuaire du Tamar it y a une grande station de 
carburant approvisionnant des navires de I'OTAN. Newlyn, situe plus a !'ouest, est le plus grand 
port de peche blitannique. 

Des propositions recentes sur !'emplacement d'eoliennes le long de cette cote representent 
un nouvel impact de developpement qui pourrait avoir a l'aven.ir des implications pour Ia securite 

4 Un lien utile pour en savoir plus sur le type de littoral et les vulnerabilites de Ia cote fran>aise : 
http:/ /www.ifen.fr/publications/Dossierslnternet/marees noires/france.htm. 
En ce qui concerne les vulnerabilites de Ia cote britannique (carte de recherche des secteurs e<'\tiers du patrimoine 
national et le type de littoral) :http:/ /www.countrvside.gov.uk/LAR/Landscape/DL/heritage coasts/index.asp. 
http:/ /www.enclish-
nature.orn.uk/livingwiththesea/project details/good practice guide/habitatcrr/ENRestore/Sites/UK/England/lnde 
x.htm fournit egalement des informations sur le type de littoral au Royaume-Uni. Ces informations pourraient etre 
utiles aux decideurs lors de Ia gestion d'une crise puisqu'elles fournissent les caracterbtiques geommphologiques et 
nil1urellm'i dl!scUie{ t3l! la ·Man::Jte. 
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maritime dans Ia region. Le littoral Ouest rassemblent les caracteristiques environnementales les 
plus riches du Royaume-Uni, en rassemblant les habitats les plus rares et les plus menaces de Ia 
nation. Plus de cinq millions de personnes vivent dans cette region et plus de IS millions de 
personnes viennent Ia visiter chaque annee. « L'Agriculture, le tourisme et Ia peche repn!sentent 
les principales sources d'emplois dans le secteur >> (Defra, 2005). 

1.2.3.2. France 

Le littoral frans:ais compte pour seulement 4% du territoire metropolitain. Cependant, 
plus de 5,8 millions de personnes y resident (Carine, 2000). La pression anthropique a augmente, 
et l'agrandissement des pares industriels et portuaires, ainsi que Ia creation de zones de loisirs, 
peuvent etre observees dans de nombreux endroits. En France, un inventaire des ressources 
cotieres a ete effectue en utilisant une importante base de donnees geographiques europeennes 
appelee << Carine Land Cover (CLC) inventory >>. Ces donnees ant ete regroupees en cinq secteurs 
: zones urbaines, champs arables, forets ouvertes et environnements naturels, marecages et autres 
surfaces d'eau. L'analyse CLC etablit un rapport sur tout le territoire cotier dans les lirnites de 
certaines communes (secteurs classes). Le taux d'occupation du terrain est variable et les terres 
arables predominent sur les secteurs cotiers du Nord de Ia France. L'analyse montre egalement 
une augmentation n!guliere des zones residentielles ( + 8 500 ha), portuaires, industrielles et 
noeuds de communication ( + 3 700 ha) sur les quinze demieres annees, et une forte reduction des 
terres arables (- 7 700 ha) et des environnements naturels (- 6 600 ha) sur cette meme periode. 

L'etude a conclu que Ia majorite des changements relatifs aux amenagements dans les 
demieres annees se sont effectues le long de Ia cote bretonne et du Nord Pas de Calais, avec une 
augmentation de Ia population (Carine, 2000). Une etude similaire (Ifen, 1998) met en lurniere le 
changement de tendance d'utilisation de Ia terre dans les regions cotieres de Ia Bretagne, du 
Nord-Pas-De-Calais et de Ia Picardie, que ce soit au travers de l'amenagement de vastes 
complexes de loisirs, de pol'ts de plaisance et d'installations industrielles energetiques. 
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1.2.4. Population de l'Espace Manche 

La premiere comparaison des zones littorales sensibles portera sur Ia densite de 
population : le degre d'urbanisation par regions et Ia densite des zones urbaines (du cote 
britannique et franc;:ais). 

c~u~:.·...n 1 
l.J'<.flol'li..pw.,., 

.:.,,; .• :~,: Co!trr!!='~tl 

~~·~n....,.,... 

t,·•; p_,.,,r-c~"'·r 

' 1\-+·· 
' 

Carte 2 Densitc de population basee sur Jcs derniers recensements effectues en France et au Royaume-Uni 
(Source: Atlas Transmanclu!, carte et infonnations mises cijour /e 03/06/2004). 

5 http:/ /infodoc.unicaen.fr/transmanche 
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Population 2001 

Do!partemcnts 
Nombre 

Comtes 
Nombre AutoritCs Nombre 

d'habitants d'habitants nutonomes d'babitants 

FinistCre 852418 Cornwall et lies Stilly 501267 Plymouth 240720 

COtes d'Armor 542373 Devon 704493 Torbay 129706 

lle~ct-ViJaine 867533 Dorset 390980 Poole 138299 

Manthe 481471 Hampshire 1240103 Doumcmouth 163444 

Cnlvados 648385 West Susse."< 753614 Portsmouth 186701 

Seinc-Mnritimc 1239138 EnstSusse."t 492324 lledeWight 132731 

Somme 555551 Kent 1329718 Drighton et Hove 247820 

Pas-de-Ca11lis 1441568 Medway 249502 

Nord 2555020 Southampton 217445 

Tableau 8 Population des comtcs et dcpartements cotiers bord:mt Ia Mnnche 
(Sourcu: Atlas transmonclle) 

La population des comtes et departements cotiers de Ia Manche est de 22 773 324 d'habitants. Ce 

chiffi·e ne comprend pas les deux zones metropolitaines nationales de Londres et Paris. Au total, 

Ia population des differents comtes et departements cotiers represente presque 46 % des 49 591 

594 habitants de toute Ia zone transmanche. Au niveau national, les comtes cotiers concernes 

representent 14,5% de !a population anglaise ou 12,1 % du Royaume, soit un total de 7 118 867 
d'habitants repartis sur 7 comtes et 8 autorites unitaires en bordure de Ia Manche. 

1.2.5. Zones maritimes protegees dans Ia Manche 

II y a de nombreux secteurs le long des regions de Ia Manche qui beneficient de mesures 

de protection. Celles-ci sont promulguees par une appellation statutaire appliquee a une 

caracteristique donnee, et representee soit par un groupement de types d'habitats - tels que de 

vastes marais salants ou vasieres- soit par un rassemblement d'especes qui vivent dans un secteur 

pa1ticulier - tels que les oiseaux en peri ode hi vern ale - ou des caracteristiques touristiques et/ ou 

geographiques particulieres -tel que Jes sites du patrimoine mondial de !'UNESCO. 

Bien que le classement d'une grande partie du littoral soit maintenant bien a vance de part 

et d'autre de Ia Manche, il importe que chacun des pays membres de !'Union Europeenne 
applique des mesures de conservation, non seulement dans Jes eaux territoriales, mais egalement 

dans les eaux marines au large. Notons que les efforts deployes afin de proteger le milieu marin 

ne sont toujours pas aussi avances qu'au niveau terrestre. Cette situation peut s'expliquer par Ia 
Jogistique qu'une telle mission implique, notamment, d'un point de vue cartographique, du coiit 

de !'operation, mais egalement compte tenu de !'absence de coordination entre Je niveau national 

et celui de !'union Europeenne. Ceci est un fait historique qui a amene de nombreux secteurs 

cotiers a connaitre un developpement inapproprie ou insuffisamment protege. Des estimations 

recentes ont suggere que plus de 50% de toute Ia biodiversite du Royaume-Uni est presente dans 
les mers (EN, 2000). Toutefois, Ia selection specifique de reserves naturelles marines (Marine 

Nature Reserves- MNR) au Royaume-Uni en est toujours a ses premiers balbutiements. 

Dans un avenir proche, de nombreux autres secteurs marins feront probablement !'objet 

d'une grande attention. Ceux-ci comprendront invariablement des habitats representatifs (galets 
et sable) allan! du Kent au Hampshire dans !'Est du Royaume-Uni jusqu'aux fonds de maerl 
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(elements carbonates de style corallien dont Ia preservation est importante au niveau 

international) dans le Dorset et les regions c6tieres de Cornwall, ainsi que d'autres 

caracteristiques le long des bordures Ouest de Ia Mancl1e. Les lies Scilly possedent egalement des 

ecosystemes bien specifiques (banes de sable et ecuei~) mais elles sont preservees grace a Ia loi 

sur les Zones Speciales de Conservation (Special Areas of Conservation - SAC). En France, il 

existe egalement de grandes zones de maerl, d'importance intemationale, situees notamment au 

large de Ia Bretagne. Celles-ci representent Ia majorite de toutes celles presentes en France et ont 

ete identifiees comme etant les plus importants en Europe (Grall J. & Hall-Spencer JM., 2003). 

Bien que ces secteurs de maerl (britanniques et frans:ais) ne beneficient pas de protection 

statutaire, ils doivent cependant etre pris en compte dans ce rapport comme etant une zone 

sensible a Ia pollution. 

1.2.6. Typologie des protections reglementaires applicables a Ia zone d'etude 

Comme les ressources naturelles environnementales interagissent a l'echelle mondiale, 

elles ne peuvent etre contenues dans des limites nationales particulieres, Ies oiseaux migrateurs et 

les poissons sont de bons exemples de ce fait. La destruction d'un de leur habitat a done des effets 

importants sur leur fecondite. Ce fut Ie cas Ie 12 decembre 1999, lorsque le petrolier Erika se brisa 

en deux, a 30 miles nautiques des cotes bretonnes, deversant 10 a 15 000 tonnes d'hydrocarbures 

dans Ia mer. Son impact ecologique fut catastrophique et les donnees locales frans:aises, relatives 

aux populations d'oiseaux rares, ont estime que dans le Golfe de Gascogne, entre 80 000 et ISO 

000 oiseaux marins ont ete tues suite a ce naufrage. Le « guillemot commun » (Uria aalge) 
representait plus de 80% des oiseaux touches et Ia majorite des individus provenaient de colonies 

situees entre !'Ouest de l'Ecosse et Ia Mer Celtique (Cadiou B. et al., 2004). La couverture 

mediatique de l'evenement a aussi touche huit Zones de Protection Speciales (ZPS) classees par 

Ia Directive Oiseaux (FOE 2000); alors que le montant des indemnites s'elevait a /75 550 000 euros 
(J. Roberts et al., 2005). 

Bien que chaque Etat membre possede ses propres lois de preservation pour les secteurs 

menaces, des appellations plus larges au niveau international et europeen sont en place pour 

diminuer de maniere significative Ies arnbigultes liees aux differents champs d'application des lois 
des divers pays. Cela fournit un cadre commun qui protege et souligne les riches atouts naturels 

et facilite Ia resolution de problemes et l'echange d'informations dans Ies domaines des ressources 

transnat iona!es. 
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•!• Natura 2000 : La convention de Bern (Etats-mernbres de l'UE) integre: 
·!· SPA- Special Protection Areas (UK~ 
•!• ZPS - Zone de Protection Speciale (France I lb 
·=· SAC- Special Areas of Conservation (UK =1 
·:· ZSC- Zone Speciale de Conservation (France II lb 
•!• RAMSAR -Zone RAMSAR 

·:· SSSi- Sites of Special Scientific Interest (UK !iSF.5) I Sites speciaux d'interct scicntifiqucs 

•!• ZNIEFF- Zone Naturelle d'Inreret Ecologique Faunistique et Floristique (France 1111 I) 

•!• SSI- Sites of Special Interest (Jersey) 
•!• MPZ- Marine Protection Zones (Jersey) I Zone de Protection Marine 

•!• NNR- National Nature Reserves I Reserves Naturelles nationales 

•!• MEHRA - Marine Environmental High Risk Areas (UK ~ 

·:· UNESCO- Zone UNESCO 

Tableau 9 Definitions des Appellations Applicables (Source: EMDI, 2007) 

1.2.7. Identification des sites sensibles aux pollutions maritimes 

Les sites identifies peuvent etre classes par ordre de sensibilite en cas de pollution 

maritime, selon !'importance de leur place au niveau internationill (Appellations de !'UNESCO & 
RAMSAR), europeen (SPA/SAC & ZPS/ZSC- NATURA 2000) ou national (SSi/SSSi & 

ZNIEFF/MEHRA). Par consequent, selon son niveau d'appellation, plus un site specifique aura 

une position elevee dans le classement, plus il subira probablement des impacts negatifs 
importants causes par les activites maritimes dans ce secteur. La carte suivante permet de situer 

les principaux ports, et les caracteristiques du Patrimoine Mondial de !'Unesco dans le cadre de 

!'etude, aux cotes des appellations de MEHRA, le long de Ia cote britannique et du Pare Marin 

d'Iroise. 
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1.2.8. Conclusions 

Cette partie a examine les zones littorales de Ia Manche et a signale plus specifiquement 
celles qui sont particulierement sensibles. A travers les representations visuelles (cartes), il est 
evident que les zones littorales de Ia Manche sont extremement sensibles. II y a par exemple de 
reelles implications sociales, economiques et environnementales en cas de pollution accidentelle. 
La cote entiere, de chaque cote de Ia Manche, a un certain degre d'urbanisation avec les plus 
fortes densites sitm!es a proximite des grandes villes et des ports. Une population sera 
probablement affectee si une pollution venait a toucher Ia cote. II y a egalement de fortes chances 
que ce soit en fonction de Ia densite de Ia population, ainsi que d'autres facteurs sociaux et 
economiques que des decisions strategiques soient prises concernant Ia pollution et Ia gestion de 
Ia crise. 

II y a de reelles implications ecologiques qui ont des incidences sur Ia gestion d'une 
pollution maritime accidentelle. Les sites marins situes Je long des cotes de Ia Manche, sensibles 
ecologiquement, ont une grande valeur environnementale et foumissent aux populations cotieres 
une ressource sociale et un revenu economique (opportunites touristiques). ll est clair qu'une 
gestion soutenue de ces sites ecologiquement sensibles sera primordiale dans Ia procedure de 
prise de decision en cas de pollution. Cependant, Ia Manche requiert une gestion particuliere du 
fait qu'elle associe des sites a grande valeur ecologique a des sites qui ont une grande valeur 
sociale. La proximite des zones cotieres de chaque cote de Ia Manche contrecarrerait encore plus 
Ia gestion dans une situation de pollution maritime ; Ia rapidite de mise en place d'un plan de 
secours sera done un facteur determinant si Ia gestion des ressources marines se veut d'etre 
durable sur Je long terme. 
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Carte 4 Sites Sensibles Eco!ogiquement 
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1.3. EVALUATION DU TRAFIC MARITIME DANS LAMANCHE 

La Manche constitue un espace maritime unique au monde en raison de particularites 
geographiques, d'une densite de trafic exceptionnelle notamment en matiere de transport de 
produits dangereux, de Ia multiplicite des activites qui se partagent l'espace maritime, de Ia 
dimension rapidement internationale de toute operation et de littoraux fortement anthropises. 
Pour toutes ces raisons, Ia Manche est devenue, depuis Jes annees 1970, un espace maritime tres 
reglemente. 

1.3.1. La circulation maritime dans Ia Manche 

1.3.1.1. Particularites geograplziques 

La Manche, mer bordiere de !'ocean Atlantique s'ouvrant au Nord-Est sur Ia mer du 
Nord, constitue une zone maritime resserree. Sa largeur oscille entre 180 Km dans Ia partie 
occidentale et 34 Km dans Je detroit du Pas de Calais. Sa profondeur ne depasse pas 120 metres 
et se reduit d'Ouest en Est pour n'etre, au maximum, que de 65 metres dans le detroit du Pas de 
Calais, avec certaines zones n'excedant pas 30 metres de profondeur. Une telle configuration 
geographique induit des courants marins parmi les plus violents du monde, courants combines a 
de forts marnages (jusqu' a I 5 metres dans Ia baie du Mont Saint Michel). En outre, les conditions 
meteorologiques y sont particulierement difficiles d'octobre a avril. L'ensemble de ces 
particularites geographiques sont autant de facteurs qui influent sur Jes conditions de navigation 
dans Ia Manche. 

1.3.1.2. Densite du trafic 

La Manche est une zone d'activites maritimes historiquement dense, !e plus puissallt 

cmrefour maritime du monde (A. Vigarie, I 979). Elle represente, en effet, un lieu de transit 
obligatoire pour Jes navires circulant entre !'ocean Atlantique et le Northem Range, premiere 
fac;:ade portuaire du monde qui s'etend de l'Elbe a Ia Seine, de Hambourg au Havre et Rauen, ct 
dessert toute !'Europe du Nord-Ouest, combinant bassins industriels et bassins de consommation 
importants. 

La densite du trafic maritime y est sans equivalent au monde, avec pres de 20% du trafic 
mondial. A une circulation de marchandises Jongitudinale tres dense s'ajoutent de tres nombreux 
mouvements transversaux entre Ies cotes britanniques et franc;:aises, notamment Ie transport de 
70 000 passagers par jour entre Je Royaume-Uni et Ia France. Ainsi, 700 a 800 bateaux (hors 
peche et plaisance) passent par jour dans Je detroit du Pas de Calais (Cf. Carte 5). Le tableau 10 
ci-a pres recense Je nombre de navires, par categories, passant annuellement dans Je Dispositif de 
Separation du Trafic (DST) des Casquets. Notons que seuls les navires d'une capacite egale au 
superieure a 300 tonneaux de jauge brute (TJB), obliges de declarer leur passage dans les DST, 
sont pris en compte. 
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Carte 5 La densitc du trafic maritime en Manche en 2006 
(Sources: FnJderique Turbout, Unh•ersite de Caeu) 

TYPES DENA VIRES* NOMBREDENAVIRES 

Petroliers 2 844 

Gaziers 2 593 

Chimiquiers 7 680 

Cargo 28 944 

Vraquiers 9444 

Porte-conteneurs 14 291 

Navires a passagers 3811 

Bateaux de peche 396 

Navires de ba1isage, sauvetage, police 64 

Navires scientifiques 157 

Remorqueurs 424 

Autres 327 

Total 70 975 

r.nmu'l r ... ..,,~"''<n>l Orolnt•nn"" r;........~ ..... •• ~ ~"'""'•J't 
un~r: u.v:::mnn......uor..n...u. .. ~ .... r ... ,.,., 

n..not~'>~'Jfi~Oiui~XOTmH(lf{;latt'1~tl 
Mttll<:l:l)t10t1 ... 11C.t 
~ci..,IJt..,I.CIOXIOG/?TC'WJ.'\":IICnC~:Oa•1.V.1C: 

.. * Ne sont pns en compte que les navrres supeneurs a 300 TJB 

Tableau 10 Nombre de navires traversant le DST des Casquets en 2006 par categories de navires 

(Sources: A./fa ires maritimes, base de dotmees Trafic 2000) 
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Parmi !'ensemble des marchandises transportees, on recense, en 2006, plus de 
313 millions de tonnes de produits dangereux. L'Intemational Maritime Dangerous Goods 
(IMDG) Code, adopte en 1965 par !'Organisation Maritime Intemationale (OMI) et largement 
amende depuis pour tenir compte des evolutions de l'industrie, etablit une typologie des produits 
dangereux en neuf classes. Le tableau II detaille les quantites de produits dangereux transportees 
en 2006 dans le DST des Casquets par des navires superieurs a 300 TJB en fonction de cette 
classification. Notons que plus de 80% des produits dangereux transitant dans Ia Manche sont des 
hydrocarbures. 

CLASSESIMO TYPES DE PRODUITS QUANTITES 

1 

2 

3 

4 

5 

6 

7 

8 

9 
Total 

(en tonne) 
··~··---·--

Explosifs 411 537,00 

Gaz 17 705 595,01 

Liquides inflammables 260 064 828,22 

So!ides inflammables 7 963 018,59 

Oxydants et peroxydes organiques 4 !59 927,43 

Materiaux toxiques et substances infectieuses 4 771 379,89 

Materiaux radioactifs 118 888,75 

Materiaux corrosifs 8 485 463,88 

Divers 9 676 840,64 
313 357 479,41 

Tableau 11 Transport maritime de produits dangereux dans Ia Manche en 2006 
(Source.•: Affizire., maritimes, bose tie tlomu!e., Trafic 2000) 

1.3.1.3. Multiplicitl! des activites 1!11 mer 
Le trafic de marchandises et de passagers cotoie des activites marlt!mes de natures 

diverses, multipliant ainsi les conflits d'usage. La peche joue, notamment, un grand role dans Ia 
Manche, a Ia fois par !'existence de zones de peche, de nombreux ports de part et d'autre et par le 
nombre de bateaux de peche immatricules (I 000 sur Ia fa;;ade maritime franc;aise). Boulogne est 
d'ailleurs le premier port de peche europeen. Les techniques de peche employees conjuguent des 
arts trainants et des arts dormants, ce qui favorise les conflits entre pecheurs fran;;ais, belges et 
hollandais. La Manche est aussi tres appreciee des plaisanciers. En 2004, 300 688 bateaux de 
plaisance etaient immatricules dans les regions maritimes de l'espace Manche cote fran;;ais. En 
outre, de nombreux cables sous-marins pavent egalement !'ensemble de Ia zone mais il est 
difficile de les recenser avec precision. Ces cables necessitent un entretien regulier d'ou des 
risques de collision supplementaires. A cela s'ajoute une activite d'extraction de granulats marins, 
ce qui favorise les conflits avec les pecheurs. Enfin, des projets d'implantation d'eoliennes en mer 
sont actuellement a !'etude et pourraient encore accroitre l'encombrement de l'espace maritime. 

1.3. 1.4. Dimension rapidement intemationale de toute operation 
En raison de Ia configuration geographique tres resserree et de Ia nature des activites 

maritimes, les consequences d'un evenement en mer prennent rapidement un caractere 
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international dans Ia Manche. Par consequent, les relations entre autorites frano;:aises, 
britanniques et belges sont beaucoup plus etroites que ne le sont habituellement les echanges 
internationaux sur d'autres fao;:ades maritimes. En Manche, les autorites ont, en effet, l'habitude 
d'echanger nombre d'informations et sont regulierement amenees a conduire des operations en 
commun. En janvier 2007, les operations d'assistance et de remorquage du porte-conteneurs MSC 

Napoli illustrent bien cette intense cooperation franco-britannique. En effet, le navire a signale son 
avarie dans les eaux territoriales frano;:aises a I' entree Ouest de Ia Manche, les autorites 
britanniques ont pro cede a I' evacuation de I' equipage avant que le navire ne soit pris en remorque 
par des remorqueurs frano;:ais et finalement conduit par ceux-ci en baie de Lyme apres decision 
conjointe des autorites frano;:aises et britanniques d'accueillir le navire c6te britannique. 

1.3.1.5. Des /ittoraux fragiles et fortemmt antltropises 

Enfin, il convient de prendre en compte Ia tres forte anthropisation des littoraux de part et 
d'autre de Ia Manche. Densement urbanises, ces littoraux sont aussi pourvus d'activites 
nombreuses et variees. Outre Ia peche mentionnee ci-dessus, de nombreuses industries se 
repartissent tout le long du littoral, notamment des sites Seveso aux abords des grands ports 
comme Le Havre. On trouve aussi plusieurs centrales nucleaires c6te frano;:ais (Gravelines, 
Flamanville, La Hague, etc.). La prise en compte de I' interface maritime de ces activites a risque 
pour les populations ne doit done pas etre negligee en cas d'accidents en mer (risque d'explosion 
en chaine, alteration des prises ou des rejets d'eau en mer, etc.). Par ailleurs, les rivages de Ia 
Manche constituent un espace touristique de plus en plus attractif oil les sites naturels 
remarquables et sensibles sont nombreux. L'economie de I' ensemble des regions riveraines de Ia 
Manche est done largement tributaire de Ia mer. Par consequent, tout incident susceptible de 
perturber le trafic maritime ou d'occasionner des dommages (une pollution par exemple) pourra 
a voir des consequences prejudiciables pour I' ensemble de l'econornie de ces regions. 

1.3.2 La securite du trafic maritime dans Ia Manche 

La densite du trafic maritime dans Ia Manche a necessite Ia mise en place de regles de 
navigation specifiques. Des les anm!es I 960, I' analyse des statistiques d'accidents montrait que les 
collisions entre navires devenaient une cause preoccupante d'accidents, notamment dans les eaux 
encombrees (OM!, 1998). Plusieurs rapports preconiserent alors d'instaurer des regles 
d'organisation du trafic dans certaines zones au niveau mondial. En juin 1967, le premier 
Dispositif de Separation du Trafic (DST) fut mis en place dans le detroit du Pas de Calais. Le 
nombre de collisions entre navires suivant des routes opposees chula alors de fao;:on significative. 
Cependant, ce dispositif n'etait initialement que facultatif. II fallut attendre 1971 et les collisions 
successives du Texaco Cmibbean avec le Paracas, le Brandmburg et le Niki, a l'origine de Ia mort de 
51 membres d'equipage pour que I'OMI rendit obligatoire le respect des dispositifs de separation 
du trafic, en particulier au travers du Reglement pour prevenir les abordages en mer (COLREG). 

Selon l'OMI, «)'organisation du trafic maritime a pour but d'ameliorer Ia securite de Ia 
navigation dans Jes zones de convergence, dans les zones a forte densite de trafic et dans les zones 
oil Ia liberte de mouvement des navires est entravee par l'insuffisance de l'espace maritime, par 
)'existence d'obstructions a Ia navigation, par une profondeur lirnitee ou par des conditions 
meteorologiques defavorables » (OMI, 1973). La Manche combine )'ensemble de ces facteurs. Par 
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consequent, deux autres DST y furent mis en place ulterieurement : le DST des Casquets et le 
DST d'Ouessant (Cf. Carte 6). L'objectif est de separer les navires qui se deplacent dans des 
directions opposees afin de reduire les risques d'abordage frontal, simplifier Ia configuration du 
trafic dans les zones de convergences, assurer Ia securite du trafic dans les zones d'exploration ou 
d'exploitation intensive qui sont situees au large des cotes et reduire Ies risques d'echouement en 
foumissant des directives speciales aux navires a fort tirant d'eau, dans les zones ou Ia profondeur 
de l'eau est incertaine ou critique. 

Cette organisation du trafic specifique en Manche repose sur une gestion concertee entre 
les autorites maritimes fran1=aises et britanniques. Le trafic est ainsi canalise au travers d'une voie 
montante et d'une voie descendante, delimitee par une zone de separation. Cependant, certains 
croisements demeurent inevitables, en particulier entre Ia cote Nord de Ia Bretagne et Ia cote Sud 
du Devon et de Ia Cornouaille. Les autorites ont mis en place un reseau de surveillance fonde, 
cote fran1=ais, sur les CROSS (Centre Regionaux Operationnels de Surveillance et de Sauvetage) 
et, cote britannique, sur les MRCC (Maritime Rescue Co-ordination Centre). Ce dispositif est 
complete par une chaine semaphorique particulierement dense (Cf. Carte 6) qui permet aux 
autorites de suivre precisement Ies mouvements des navires et de porter assistance en cas de 
besoin. En 1994, Ia regie 8-1 du chapitre V de Ia convention SOLAS (Safety Of Life At Sea) 
imposa les systemes de comptes-rendus de navires au passage des DST afm de contribuer a 
« garantir Ia sauvegarde de Ia vie humaine en mer, Ia securite et l'efficacite de Ia navigation et Ia 
protection du milieu marin» (OMI, 1994). En consequence, depuis 1999, les navires superieurs a 
300 T JB ont obligation de se declarer au passage d'un DST. 
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Carte 6 Org:mlsation du trnfic maritime dans Ia M:mcbe 
(Sources: Frt!tft!rique Turbout, U11iversif<! tie Cae11) 
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1.4.1.2 Recueil des donnees 
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«Pollutions maritimes accidentelles dans Ia Manche 1960-2007 » 
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1.4.2.3 Les principales causes des pollutions maritimes dans Ia Manche 
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1.4. R.ECENSEMENT DES POLLUTIONS MARITIMES ACCIDENTELLES 

SUR VENUES DANS LA MANCHE ET SES ABORDS DEPUIS LES ANNEES 1960 

1.4.1. Methodologie 

1.4. I. r Objtt:tift 

La Manche est une des routes maritimes les plus lh!quentees du globe. Toutes sortes de 
marchandises (petrole, produits chimiques, conteneurs, etc.) y transitent, notamment pour 
approvisionner les grands ports de Ia Mer du Nord. II s'agit, par consequent, d'une zone ou le 
risque de pollution maritime est eleve, comme le montre Ia longue liste des pollutions survenues 
depuis les annees 1960. Le but de ce recensement est de montrer !'importance du risque de 
pollution maritime accidentelle dans !a Manche et ses abords. II s'agit de determiner quelles ont 
ete les zones Ies plus accidentogenes sur Ia periode 1960 - janvier 2007 et quels sont les 
principales causes des accidents maritimes induisant une pollution du milieu. Seules les 
pollutions accidentelles seront, par consequent, recensees. Les rejets illicites des navires ne seront 
volontairement pas ici mentionnes. 

Trois types de pollutions ont ete retenus : pollutions par hydrocarbures, pollutions 
chimiques et autres pollutions. Seuls les deversements d'hydrocarbures superieurs a 50 tonnes ont 
ete pris en compte. En de~a de ce seuil, il est difficile d'obtenir des informations homogenes sur 
!'ensemble de Ia zone et de Ia periode. En ce qui conceme les pollutions chimiques, aucun seuil 
n'a ete ftxe dans Ia mesure ou Ia dangerosite du polluant est independante de Ia quantite 
deversee. En effet, certains produits chimiques sont tres dangereux en tres faible quantite tandis 
que d'autres restent relativement inoffensifs meme en grande quantile. Toutes les pertes en mer 
connues et localisables de produits chimiques ont done ete repertoriees, meme pour les quantites 
les plus faibles. La categorie « Autres pol/11tions " regroupe, quant a elle, des pollutions plus 

atypiques. II s'agit, par exemple, de Ia perte en mer de conteneurs, de billes de bois, de 
detonateurs ou d'huile vegetate. Le manque d'exhaustivite et de ftabilite des donnees disponibles 
sur les pertes de conteneurs en mer nous a contraint a ne prendre en compte dans cette categoric 
que les evenements les plus signiftcatifs et detailles. 
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1.4.1.2. Reateil des donnees 

Ace jour, il n'existe pas n!ellement de cartographic analytique des pollutions maritimes ni 
dans Ia Manche ni en Europe ni dans le monde depuis les cartes realisees par A.R. Bertrand en 
1979 au niveau mondial, europeen et fran~ais. La carte interactive de localisation des pollutions 
maritimes (chimiques et hydrocarbures), presentee sur le site Internet du Cedre (www.cedre.fr), 
est Ia plus complete. Les principaux criteres retenus sont Ia quantite deversee, Ia mediatisation de 
Ia pollution et le fait que le Cedre soit sollicite pour cette pollution, mais il n'y a pas de seuil 
strictement defini. ll fut done necessaire de recouper les informations du Cedre avec d'autres 
sources, telles Ia base de donnees de Ia Lloyd's Maritime Intelligence Unit qui recense les 
accidents maritimes depuis 1976, des ouvrages specialises (Hooke, 1997 et NOAA, 1992) et toute 
autre infonnation ponctuelle sur chacune des pollutions (rapports officiels d'enquete sur les 
accidents maritimes, informations recueillies aupres des autorites fran~aises et britanniques, sites 
Internet des armateurs, coupures de presse, etc.) ; aucun recensement ne couvrant, a ce jour, 
!'ensemble de Ia zone sur Ia totalite de Ia periode (1960 ·janvier 2007). Notons que deux bases de 
donnees font reference en matiere de pollutions par hydrocarbures, celle de l'ITOPF (The 
International Tanker Owners Pollution Federation Ltd) qui recense tous les deversements en mer 
d'hydrocarbures superieurs a 7 tonnes depuis 1974, et celle de Dagmar Schmidt Etkin, qui 
comprend tous les deversements d'hydrocarbures en mer superieurs a 10 000 gallons (34 tonnes) 
depuis 1960. Mais nous n'avons pas pu y avoir acces. 

1.4.2. Cartographic et analyse 

1.4.2.1. Presentation de Ia base de domzees "Pollutions mmitimes accidentelles dallS Ia 
Mandie 196()..2007 » 

Pour chaque pollution, dans !a mesure du possible, les donnees suivantes ont ete 
recueillies: nom du navire, coordonnees de !'accident (en latitude et en longitude), date, type de 
navire, age du navire, pavilion, nature de Ia cargaison, quantites transportees, cause de !'accident, 
quantites deversees, type de polluant, littoral touche ainsi que des details sur les conditions de 
!'accident et les consequences de Ia pollution. 

L'ensemble de ces donnees a ete integre sous Maplnfo''. Notons que cette base de 
donnees a ete realisee en fran~ais. Le tableau 12 decrit Ia repartition des pollutions dans le temps 
et par type de polluant. 

------ - ~------·----
POLLUTIONS POLLUTIONS AUTRES 

PARHYDROCARBURES CHIMIQUES POLLUTIONS TOTAL 

{stpt!rieures a 50 /011//es) 

1960. 1969 8 . . 8 
1970- 1979 19' . - 19 
1980-1989 8 4 - 12 
1990- 1999 8 5 5 18 
2000-2007 4 5 6 15 

TOTAL 47 14 II 72 

Tableau 12 Repartition des pollutions survenues dans Ia Manchc par type et par decennie 
(Source: Sophie Bahe, Vigipol) 
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Concernant les pollutions chirniques, il convient de noter que toutes les pollutions 
recensees n'ont pas pu etre integrees dans !a base de donnees, et par consequent, indiquees sur !a 
carte en raison du peu d'informations disponible quant a leur localisation. C'est le cas 
notamment de pollutions mentionnees dans une analyse realisee en 1999 par le groupe de travail 
OTSOPA de !'Accord de Bonn (CfTableau 13). Dans un rapport soumis par le Royaume-Uni a 
l'OMI (Organisation Maritime Intemationale) en septembre 2002, on trouve egalement mention 
du Katerina s'dont 21 ruts d'acide hydrochlorique passerent par-dessus bord dans Ia Manche le 19 
fevrier 1996, certains s'echouant sur les cotes fran.;aises. Plus recemment,l'exemple du Safmarine 
Leman, porte-conteneurs de 140 metres de long, battant pavilion suisse, est particulierement 
interessant. Ce navire a prevenu les autorites maritimes de Brest, le 8 decembre 2006, qu'il avait 
perdu en mer, lors d'une tempete, 13 ruts de 200 litres de produits chimiques (7 ruts contenant de 
!'isopropanol et 6 du toluene) entre Ia Pointe du Cotentin et le Sud de Ia Bretagne. NB: A11 VII de 
l'etendue de fa zone potcntiellc de pcrte, il est impossible de rcpresemer cette pollution sur Ia carte. En depit 
de missions de reconnaissance sur zone, les autorites ne sont pas parvenues a localiser les ruts a !a 
derive qui presentaient un risque en cas d'arrivee a Ia cote. Aucune statistique n'est accessible a 
ce jour sur les pertes reelles de cargaison en mer, notamment celles de conteneurs ou ruts 
toxiques. Rappelons, cependant, que les navires qui declarent leurs pertes en mer aux autorites 
maritimes sont rares. II convient done de garder en memoire que les pollutions chirniques en mer 
sont sous-evaluees ; et cartographiquement sous-representees dans cette etude. 

Par ailleurs, certains accidents impliquant des produits chimiques n'occasionnent pas une 
pollution du milieu. N ous avons neanmoins pris en compte ceux qui ont suscite un risque 
humain potentiel eleve. Par exemple, !'Ascania, en 1999 ne genera aucune pollution de Ia mer 
mais l'incendie qui se declara a bord du navire, laissa craindre !'apparition d'un nuage toxique. 
Par mesure de precaution, !'equipage fut evacue ainsi que 200 habitants alentour. En revanche, 
nous n'avons pas retenu le ROSA M, dans Ia mesure oil il n'y eut ni pollution ni evacuation de 
population. Cependant, cet exemple a largement contribue a alimenter Ia reflexion des autorites 
sur le risque chimique. Le 30 novembre 1997, une avarie contraint ce porte-conteneur a etre 
remorque vers le port de Cherbourg. A !'approche du port, le navire est volontairement echoue 
afm de pomper une partie de sa cargaison, cor:riger sa gite et permettre son entree dans !a rade. Le 
manifeste de chargement indique Ia presence dans les conteneurs d'environ 70 tonnes de 
substances dangereuses, notamment des gaz et liquides inflarnmables, des substances corrosives 
et oxydantes. Une evaluation du risque chimique a bord du navire est necessaire. Celle-d 
necessite alors Ia concertation de nombreux acteurs (autorites maritimes et portuaires, 
representants de l'armateur, unites operationnelles et experts). 
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NOM DU NA VIRE ANNEE l'RODUITS CillMIQUES PAYS ZONE MARINE 

Produits transportes en co lis 

SINBAD 1979 Chlorc Hollande Mer-du-Nord 
ARIEL 1992 White spirit Hollande Mer-du-Nord 

APUS 1998 
Solides inflammables (allumes 

Hollan de Mer-du-Nord 
foux) 

BAN-ANN 1998 Sulphur-phosphine Hollande Mer-du-Nord 
-~---·- ----

EVER DECENT 1999 Matieres dangereuses Grande Brctagne Mer-du-Nord 
Produits en vrac qui se dissolvent 

ANNABROERE 1988 
Acrylonitrile (DE) 

Hollan de Mer-du-Nord 
Dodecylbenzene (F) 

Produits en vrac qui coulent 

NORAFRAKT 1992 Sulfure de plomb (S) Hollande 1 Mer-du-Nord 

Tableau 13 Extra it du rccapitulatif des accidents chimiques en mer (Source: Accords de Bomt} 

La categoric « Autres pollutions • regroupe des pollutions autres que par hydrocarbures ou 
chimiques. A titre d'exemple, !'Allegra et le Kimya perdirent en mer des huiles vegetales, de l'huile 
de palmiste pour le premier, de l'huile de toumesol pour le second. Le souvenir de Ia perte de 
cargaison du Mary H est encore bien present dans les esprits. En 1993, des detonateurs 
pyrotechniques s'echouerent sur les plages franc;:aises, des Cotes d' Armor aux Pyrenees 
Atlantiques, pendant plus d'un mois et demi, interdisant ainsi l'acces a de nombreuses plages. 
Nous avons, egalement, classe dans cette categoric le Tricolor, ce navire transpmtant des voitures 
qui coula dans le detroit du Pas de Calais en decembre 2002 suite a une collision. Certes, il y eut 
pollution par hydrocarbures lors de Ia collision initiale et des collisions ultetieures avec d'autres 
navires venant s'encastrer dans l'epave mais chacune de faible ampleur. En revanche, !'obstacle a 
Ia navigation que representa l'epave, affieurant au ras de l'eau a maree basse, entre decembre 
2002 et septembre 2004, dans une des zones maritimes les plus etroites et les plus frequentees du 
monde est beaucoup plus porteur d' enseignements. Cela demontre le fort pouvoir accidentogene 
d'une epave a cet endroit precis et les moyens materiels colossaux necessaires pour signaler une 
epave aux autres navires et Ia relever. 

1.4.2.2. La localisation des pollutiollS maritimes SIIIWIIIII!S dans Ia Manche (1960-2006) 
La carte 7 localise les pollutions maritimes survenues dans et aux abords de Ia Manche 

entre 1960 et janvier 2007. La densite de pollutions est elevee sur !'ensemble de Ia Manche. 
Certaines zones concentrent, cependant, plus de pollutions que d'autres. C'est notamment le cas 
des DST (Dispositif de Separation du Trafic) d'Ouessant, des Casquets et du Pas de Calais. Cette 
constatation n'est pas surprenante dans Ia mesure oit les DST ont ete etablis a !'initiative de 
l'OMI a Ia fin des annees 1960 afin de reduire les risques d'abordage dans une region oit le trafic 
maritime est dense dans les deux sens, et dans les zones oit se croisent des flux importants de 
navires. Les abords de plusieurs grands ports (Le Havre, Milord Haven et Bantry) et certains 
estuaires (!'Humber et Ia Tamise notamment) comptent egalement une densite de pollutions plus 
forte. Plus specifiquement, les pollutions chirniques sont principalement localisees aux abords du 
rail des Casquets et au large de Ia Pointe de Ia Bretagne tandis que les autres pollutions se 
concentrent presque integralement a !'entree Ouest de Ia Manche entre le Sud de Ia Comouaille 
et le Nord de Ia Bretagne. 
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Cartcn"l :Localisation des pollutions maritimes survcnuc:s dans Ia Mnnchc (1960 ~ 2007) j' 
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Cnrte 7 Locnllsntlon des pollutions maritimes survcnucs dans Ia manche (1960-2007) 

La figure I indique comment les pollutions se repartissent au ft1 des mois sur Ia totalite de 
Ia periode consideree (1960 -janvier 2007). Des pollutions par hydrocarbures se sont produites 
tout au long de l'annee. Cependant, six mois (janvier, mars, avril, septembre, octobre et 
novembre) concentrent les 2/3 des pollutions. De meme, Jes pollutions chimiques, a deux 
exceptions pres (I'Ena II et Je Bow Eagle) ainsi que Jes autres pollutions se sont produites entre 
octobre et mars. Ceci montre que les conditions meteorologiques plus difficiles en automne et en 
hiver favorisent Ia survenue d'accidents maritimes. 
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...... 

Janvier (.hJmMry) 

FCvricr (Ftbmar;~ 

Mars (M!~rcll) 

~--------~--------·~Wffi!_W _____ &_@i 

Avrii(Apri/) 

Mai(Mt~)') 

Juin (Jmu') 

Juilkt(JuM 

Aotit (tlugust) 

Scptcmbrc (Srptcmbt!r) 

Octobrc (Oac/Jt'r) 

Novcmbrc (NIII't.71tbt·r) 

DC:'Ccmbrc (/h·tmtbcr) 

Par hydtocilrburcs 
(HyJn,carbolls) 

01imiquc 
(Cht•miml) 

Auue 
(Otii<T) 

Figure I Correlation entre le mois de survenue de I' accident et le type de pollution 

La carte 8 detaille specifiquement les pollutions par hydrocarbures en fonction de leur 
ampleur. Si l'on considere une ligne mediane dans Ia Manche allant de Ia Pointe du Cotentin a 
!'Ouest de l'ile de Wight, on constate que, si en nombre d'evenements les deux cotes sent a peu 
pres equivalents, Ia partie occidentale de Ia Manche a connu des pollutions de plus grande 
ampleur que Ia partie orientale (les deux pollutions superieures a I 00 000 tonnes, le Tomy Canyon 

et !'Amoco Cadiz ainsi que quatre des cinq pollutions comprises entre 10 000 et 100 000 tonnes). 
La figure 2 presente, quant a elle, Ia repartition des pollutions par hydrocarbures au fil des mois. 
Si 1es pollutions inferieures a 10 000 tonnes se produisent tout au long de l'annee, les pollutions 
superieures a 10 000 tonnes surviennent uniquement entre novembre et avril. Ceci laisse a penser 
que les mauvaises conditions meteorologiques en automne et en hiver sent, par consequent, un 
facteur determinant pour les pollutions de tres grande ampleur alors qu'elles jouent un role 
moindre pour les pollutions inferieures a 10 000 tonnes. 
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Figure 2 Correlation entre le mois de survenue de l'accident et l'amplenr des pollutions par 

hydrocarhurcs 
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Carte 8 Ampleur des pollutions maritimes par hydrocarburcs dans Ia Manche (1960-2007) 

1.4.2.3. L..·s priudpaf.s caus.s d.•s pollutionsmalitim.s dullS fo1 J.:lmJdu 

La carte 9 illustre Ia cause principale des pollutions. Seule Ia cause principale de chaque 
accident a ete prise en compte. II convient, cependant, de rappeler qu'un accident maritime 
resulte souvent de Ia combinaison de plusieurs facteurs; le mauvais temps et/ou une avarie 
peuvent, par exemple, provoquer un echouement. Par consequent, il n'est pas toujours aise de 
determiner Ia cause principale, surtout quand nous ne disposons que d' informations succinctes 
sur les circonstances de !'accident. Nous avons done retenu pour cause principale Je facteur qui 
declenche Ia pollution accidentelle. La collision est Ia cause principale de plus d'un tiers (38,9 %) 

des accidents maritimes dans Ia Manche. La encore, le DST du Pas de Calais se distingue 
clairement puisque Ia totalite des pollutions survenues dans cette zone fut causee par une 
collision. Les abords des ports sont egalement des zones ou Jes collisions sont frequentes. Les 
pollutions survenues au large des cotes bretot:~nes, et notamment au large du Finistere et au large 
de Ia cote Nord, furent tres largement causees par des avaries. Notons que, dans Ia zone entre Je 
Golfe de Gascogne et Ia Manche, les conditions de mer sont particulierement difficiles. Les 
pollutions maritimes causees par des erreurs de rnanutention apparaissent cornrne peu 
nombreuses, dans Ia plupart des cas dans un port tors des manceuvres de chargement et de 
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dechargement. Ceci ne reflete, cependant, pas l'ampleur du facteur humain dans les pollutions. 
En effet, les echouements et les collisions peuvent resulter d'une erreur humaine (manque de 
vigilance de l'officier de quart par exemple). De meme, les desarrimages sont sous-evalues. 
Rappelons, en effet, que nous n'avons pas recense I' ensemble des pertes de conteneurs en raison 
du manque d'exhaustivite et de fiabilite des donnees, mais nombre de conteneurs et de ruts, 
dangereux ou non, soot regulierement perdus en mer. Entin, les echouements soot Ia cause de 
15,9% des pollutions. L'echouement peut resulter d'une erreur humaine ou d'une avarie. D'une 
maniere generale, le facteur humain joue un role plus important dans Ia survenue des accidents 
maritimes que ne le laissent supposer les statistiques issues de notre base de donnees, mais, dans 
Ia plupart des cas, i1 est n' est pas aise a mettre en lumiere. A ce sujet, rappelons que le code ISM 
(International Safety Management) fut mis en place en 1998 par l'OMI pour remedier a Ia 
frequence des erreurs humaines dans les causes d'accidents maritimes a Ia fin des annees 1980 et 
au debut des annees 1990 (Huijer, 2005). 

Les figures 3 et 4 permettent de coneler Ia cause principale des accidents avec Ia periode 
de l'annee a laquelle ils surviennent, et done avec les conditions meteorologiques. Les petroliers 
subissent des accidents occasionnant des pollutions tout au long de l'annee. En revanche, les 
cargos, chimiquiers et vraquiers, a de rares exceptions pres, ainsi que les porte-conteneurs ne 
causent de pollution qu'entre octobre et mars. En outre, d'apres Ia repartition de Ia cause 
principale des accidents au fil des mois (Cf Figure 4}, Ia quasi-totalite des echouements, avaries et 
desarrimages surviennent entre octobre et mars. Ceci laisse a penser que de mauvaises conditions 
meteorologiques causent ou, tout du mains, accentuent les difficultes rencontrees par les navires 
et qu'un incident, qui pourrait rester mineur par temps calme, a de plus grandes chances d'etre 
considerablement aggrave par temps difficile, entrainant ainsi une pollution. Par ailleurs, i1 ne 
semble pas y avoir de correlation directe entre Ia periode de l'annee et les collisions, les 
explosions/incendies et les erreurs de manutention . 
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Carte 9 Cause principale des pollutions maritimes dans Ia Manche (1960-2007) 
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Figure 3 Correlation entre le mois de survenue de !'accident ct le type de navire 

Janvier (Jamwr;~ 

FCvricr (Ft·brumy) 

Man:: (M~u·rh) 

A,·rii{Apn7) 

Mai(M<Q~ 

Juin (Jm:t'} 

Juillcl (July) 

Aofn(Augwr) 

Scptcmbrc (Stpumb(r) 

Octobr< (O::tob.-r) 

Novcmbrc (Nowmbtr) 

Dt:·u:mbrc (Dt-ctlltbt·r) 

Colll'iion 
(rotusion) 

&houcm:nt 
(~TOU/Ilfillg} 

A\·aric 
(brt'ahfowu) 

ll!sarrirmgc 
(mr,;os!Jijl) 

lnccndic Manutcntion 
Explosion (lumdkiug) 

(Fin··E..YplosiOJt) 

Figure 4 Correlation entre le mois de survenue de !'accident et sa cause 
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D'apres Ia carte 10, Ia Manche comprend des zones plus ou moins accidentogenes en 
fonction des periodes. Ainsi, Ia majorite des pollutions qui ont affecte les cotes de Ia pointe de Ia 
Bretagne sont survenues dans Jes annees 1970 et 1980. De meme, les ports ont subi Ia plupart de 
leurs pollutions entre Jes annees 1960 et 1980. Les annees 1990 et 2000 leur sont 
vraisemblablement plus favorables, a !'exception des ports de Manchester et de Hambourg. 
Depuis Jes annees 1990, les pollutions se situent majoritairement a !'entree occidentale de Ia 
Manche (au Sud et a !'Ouest de Ia Bretagne dans le Golfe de Gascogne ainsi que sur Jes cotes de 
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Comouaille), aux abords Ouest du DST des Casquets et aux abords du DST du Pas de Calais. La 
mise en place du DST d'Ouessant et I' ensemble des mesures de prevention prises par les autorites 
fran~aises et britanniques, notamment Ia mise en place de remorqueurs, peuvent expliquer Ia 
reduction du nombre de pollutions causees par des avaries. Les procedures d'accueil des navires 
en difficulte (aussi appetees • zones refitges •), generalisees en France et au Royaume-U ni depuis Ia 
directive europeenne 2002-59, devraient sans doute reduire encore ce facteur. A contrario, 
!'augmentation des accidents dans les DST des Casquets et du Pas de Calais tient a Ia 
densification du trafic. La composition des equipages, le nombre d'hommes a bord et leur 
formation influent aussi certainement sur l'accroissement du nombre de collisions. 
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Carte 10 lcs pollutions maritimes dans Ia Mane he par dcccnnic (1960-2007) 

Les statistiques realisees par l'ITOPF sur Ia periode 1974-2005 demontrent que le nombre 
de pollutions par hydrocarbures tend a diminuer depuis Ia fin des annees 1970, ce que corrobore 
Ia figure 12; et ce, en depit d'une augmentation constante des quantites de petrole transportees 
par voie maritime au niveau mondial, estimee a 46 % entre 1988 et 2001 (Etkin, 2001). En 
revanche, Ia frequence des pollutions chimiques, apparues dans les annees 1980, ne cesse 
d'augmenter. De meme, les pollutions que nous avons qualifiees d'atypiques ne sont apparues 
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que dans les anm!es 1990. II conviendrait d'ajouter dans cette categorie !'ensemble des pertes de 
cargaisons (conteneurs, ruts, billes de bois, etc.) qui sont de grands obstacles a Ia navigation et qui 
peuvent se reveler dangereux en fonction de leur nature. Autrement dit, les pollutions maritimes 
ne diminuent pas en nombre mais changent de nature. Si les nouvelles pollutions (chimiques, 
obstacles a Ia navigation) sont mains visibles et spectaculaires que les pollutions par 
hydrocarbures, elles n'en sont pas mains dangereuses. Les consequences de pollutions chimiques 
sur l'environnement sont potentiellement aussi graves, voire plus encore, que celles causees par 
des hydrocarbures. En outre, les risques humains sont multiplies, a Ia fois pour !'equipage et les 
populations littorales. En effet, les hommes d'equipage patissent des risques chimiques et du 
risque accru de collision avec les obstacles a Ia navigation. Et Ia survenue d'une pollution 
chimique en eaux littorales menace les populations riveraines dans Ia mesure ou Ies produits 
chirniques sont souvent mains visibles que Ies hydrocarbures, done plus difficilement reperables 
pour Jes promeneurs qui peuvent Jes inhaler ou les manipuler et Ie risque de degagement d'un 
nuage toxique peut necessiter !'evacuation des populations. 
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