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Coastal marine systems are under threat from intense and unsustainable human activities resulting in the potential loss of 

unique ecosystems. This is jeopardizing long term biological and economic viability and other benefits to the resource users. 

Ensuring that these coastal resources remain in a healthy and viable condition requires effective management.

Goal

To achieve the sustainable management of coastal and marine resources through the establishment management of 

coastal and marine protected areas consistent with international law.

To strengthen management capabilities in marine and coastal protected areas programmes transform "paper" parks into 

real parks.

To have selected areas designated and legally declared as marine protected areas with appropriate management 

strategies, and upgrade the level of technical expertise of coastal and marine resources management personnel.

Fund

existing

Marine

Parks

and

Protected

Areas

(MPAs)

initiative

in

the

region

and

to

ensure

their

long-term

financial

sustainability. 

Develop local capacities for strategic design, planning, and management of MPAs.

Monitor

key

critical

parameters

for

adaptive

management

including

biological.

physical,

chemical,

social,

economic,

and

cultural parameters.

Enhance

human

resource

development

in

science,

administration,

education

and

enforcement

through

technical

assistance

and training.

Provide

infrastructure

support

for

research,

administration,

and

resource

management

environmental

education

and

awareness.

Review and update legislation that will support integrated coastal resource management.

Encourage governments to sign and ratify relevant international treaties and conventions. 

Promote the incorporation of the impacting lands into the management of the marine protected area.

Lack of sustainable funding (access to start up funding and continuing funding).

No adequate business plan (management plan before gaining funds).

 

Lack of awareness among politicians about the importance of MPAs in coral reef protection.

Lack of education/management skills/creativity of managers (no leadership).

Lack

of

government

recognition

of

the

importance

of

MPAs

(having

an

educated,

well

trained,

properly

compensated

managers).

Lack of government support or adequate policy.

Lack of credibility or trust of users of the MPA or the park service.

Lack of community education, awareness and involvement in the planning/management process.

Tour-operators fear to charge high fees.

Encourage

international

organizations

to

coordinate

initiatives

(e.g.

WCPA

MPA

effectiveness

indicators,

UNEP-ICRAN,

Reefs

at

Risk,

NOAA,

TNC,

websites/e-groups,

Mesoamerican

Barrier

Reef

System

Project,

GCFI,

etc.)

in

order

to

save

resources and create synergy

Encourage

partnership

between

MPAs

and

major

business

sectors

(hoteliers,

cruise

lines,

diving

operators,

boaters,

airlines, taxis, car rentals) to generate income and build awareness

Encourage contributions (user fees) by major beneficiaries of the MPA

Encourage scientists to better reach out to managers and general public with their research data (e.g. FKNMS interpreters)

Encourage managers to specify their needs so scientists can address them properly

Involve the users and the local community in research and management activities

Standardization of research/monitoring protocols for the whole region/nation

Scientifically based but also applicable to management research protocols

Encourage managers to share concerns with regional institutions and programs

Ask donors to launch small grants programs so to make it easier for managers to write proposals and fund short-term 

projects

Create a clearinghouse where managers can get information about funding opportunities and guidelines to write proposals.

Resource 

Mobilisation

Agencies & 

Partners
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Estados Unidos Mexicanos

Secretaría de Medio Ambiente y Recursos Naturales

Comisión Nacional de Áreas Naturales Protegidas

Camino al Ajusco 200, Tlalpan, C.P. 14210.  México, D.F.
 info@conanp.gob.mx
MESSAGE

A few years ago it was still considered that marine resources were going to be the solution for the alimentary problems of the humanity.  Even when there is no doubt that we can still make use of an enormous quantity of marine resources, the collapse of many fisheries around the world indicates that the limits are not finite. 

The fact that a great percentage of the of the world’s population is settled in along the coasts is already a matter of concern. In addition, the intense fisheries and tourism activities that are developed based in coral reefs, shows the importance and implications of marine and coastal environments in the economy of local communities. 

It is important to emphasize that the pure knowledge of a problem doesn’t give a solution, nevertheless, it is the first step to solve it.

This document represents a big effort and an invaluable contribution for the knowledge of biological diversity, but also creates the commitment to find the best paths to guarantee the conservation of the richness that constitutes coral reefs, and the most adequate ways to improve its sustainable use.

The attitude of commitment of the distinguished participants and organizations involved in this effort most continue. And will have to be translated in concrete and transcendent facts. Bases for this process are and will be firm, continue and irreversible. 

At the beginning of this millennium, science, technology and communities walk together restoring the damages and conserving the biological diversity of coral reefs, a commitment today, for the joy of future generations.


Ernesto Enkerlin Hoeflich

President

EXECUTIVE SUMMARY

In November 2001, in Maputo, Mozambique, during the Coordinating and Planning Committee (CPC) Meeting, Mexico accepted to host the ICRI Regional Workshop for Tropical Americas, and the CPC Meeting. This was the third event the 2001-2002 ICRI Secretariat was facilitating after the organization of the Regional Workshops of East Asia in April 2001 and the Indian Ocean in November 2001. The Tropical Americas Regional Workshop took place in Cancun, Mexico on 12-14 June 2002, as the third and final venue before the second global International Tropical Marine Ecosystems Management Symposium (ITMEMS 2) to be held in Manila, Philippines on March 2003. 

The International Coral Reef Initiative (ICRI), in conjunction with the National Commission of Natural Protected Areas of Mexico (CONANP) and the Caribbean Environment Programme of the United Nations Environment Programme (UNEP-CAR/RCU), organized and convened the Tropical Americas Regional Workshop. Natural resource managers, academics, private sector, multi-lateral agencies, NGOs and other relevant stakeholders interested on coral reefs from the Tropical Americas were invited to attend.

The main objective of the conference was to discuss the status of coral reefs and associated ecosystems in the region; communicate and disseminate the ongoing activities and to identify major needs, including a review of the information and experience gained; in order to come to an agreement on priorities for future activities and actions that promote the sustainable use of coral reefs in the Tropical Americas. 

These recommendations are expected to be incorporated into both the strategies and regional and national action plans of Governments, international agencies and other partner organizations in order to work on a concerted way to achieve the sustainable use of the world’s coral reefs.  Furthermore, these priorities and recommendations will be used to update the ICRI’s Framework for Action and to update the Status Reports and Action Plans presented at this workshop.  

The meeting was organized from a thematic perspective. The key issues that were addressed focused on a) Marine protected areas; b) Information, education and public awareness; c) Integrated coastal zone management; and d) Fisheries. Based on the information provided during the workshop, the working groups addressed the following aspects of the above-mentioned themes:

· Major needs and key objectives

· Target activities

· Key agencies and partners

· Resource mobilisation

 
 It was necessary to develop a picture of where we are, that is, how good or bad are the current conditions of the reefs in the Tropical Americas. The strategies adopted, the management schemes, scientific approach, research programmes and policy designed, implemented, and adapted to the existing and ever changing circumstances were looked at and recommendations were made for a planned course of action.
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CHAPTER 1

Workshop Messages 

Opening Remarks and Welcome

Alfredo Arellano
Regional Executive Director

National Commission of Natural Protected Areas

Region XI

Mexico

On behalf of Victor Lichtinger-Waisman, Secretary of Environment and Natural Resources of the Mexican Government, I would like to cordially welcome you to Mexico, in this beautiful city, surrounded by the wonder of the Mexican Caribbean.

To our Country, it is of great importance to belong to ICRI, since it represents an international forum for discussion and resolution of many problems faced by the coral reef ecosystems.

A major task for the 2001-2002 Secretariat hosting is the organization and conduct of three Regional Workshops (East Asia, April 2001; Indian Ocean, November 2001; Tropical Americas and the Caribbean, June 2002) building up to the global International Tropical Marine Ecosystems Management Symposium 2 (ITMEMS 2) to be held in November 2002
In this regard, in November 2001, in Maputo, Mozambique, during the Coordinating and Planning Committee (CPC) Meeting, Mexico accepted to host the ICRI Regional Workshop for Tropical Americas, and the CPC Meeting. 

Mexico is one of the few countries that have reef ecosystems in its Atlantic and Pacific Coasts, due to its geographical position in a tropical area.  Its biological, social and economic importance is reflected in the enormous quantity of tourist and re-creative activities, fisheries, and many other social and cultural values.

The Mexican Caribbean, host of this Workshop, is one of the zones with major reef development in the Atlantic, and the richest and most diverse of Mexican Coasts.  This reef system runs through the Yucatan Peninsula, and continues through Belize, Guatemala and Honduras, making part of the Mesoamerican Reef System, of about 800 km length.

The Mexican Government is committed to protect the reef ecosystems, participating in diverse national conservation initiatives, through the establishment of Marine Protected Areas, Territorial Planning of its coasts and policy; but also participates in many international agreements. 

Mexico takes pride of hosting this important opportunity to host this ICRI Workshop.  We wish we could get the best possible results.

Nelson Andrade Colmenares
Coordinator

UNEP-Caribbean Environment Programme

Regional Coordinating Unit

14-20 Port Royal Street

Kingston, JAMAICA 

Distinguished delegates from the local and federal government in Mexico, government representatives from the Wider Caribbean, scientists and researchers, NGOs, members of the private sector, representatives of the media, civil society, ladies and gentlemen, good morning.

First of all I would like to begin by highlighting the role of the government of Mexico in hosting the ICRI regional workshop for the Tropical Americas and express gratitude on behalf of UNEP and the governments of the Wider Caribbean Region. Also, I would like to take this opportunity to congratulate the governments of the Philippines and Sweden for taking on the responsibility for co-chairing the International Coral Reef Initiative (ICRI) Secretariat for the year 2001-2002. A major task for the ICRI Secretariat was the promoting of three regional workshops including that of the Tropical Americas and the Caribbean building up to the global International Tropical Marine Ecosystems Management Symposium 2 (ITMEMS 2) to be held later this year. 

Coral reefs continue to play a major role in providing a source of food and livelihood for countless people in the wider Caribbean and throughout the world. The preservation of this vital ecosystem is critical for sustaining tourism, a major economic activity in the Caribbean. A decline in coral reef health is matched by an increase in poverty as the resource that so many depend on for food and livelihood continues to deteriorate.

Therefore, the wise use of our coastal and marine resources is of importance to UNEP’s Caribbean Environment Programme, particularly as it relates to people, poverty and the health of our coral reefs. The protection and sustainable use of coral reefs and its related ecosystems is a critical management strategy. 

It is ten years since global concern for the coastal and marine environment was expressed and reflected in Agenda 21 of the United Nations Conference on Environment and Development in Rio de Janeiro, Brazil. Today is a critical time for further assessment and review since recommendations made during this meeting will be given consideration at the World Summit for Sustainable Development (WSSD) in Johannesburg in September 2002. 

UNEP-CAR/RCU is the Secretariat for the Convention for the protection and development of the marine environment of the wider Caribbean region, known as the Cartagena Convention, the only regional environmental treaty for the Wider Caribbean in place since 1983. Our mission remains: Promoting regional co-operation for the protection and development of the marine environment of the Wider Caribbean Region. The Convention’s Protocol on Specially Protected Areas and Wildlife (SPAW Protocol) provides a unique opportunity for regional cooperation in the protection and sustainable management of coral reef resources. The SPAW Protocol follows an ecosystem approach for conservation and specifically recognizes the importance and fragility of coral reefs for the region. Another Protocol to the Cartagena Convention on Land-based Sources of Marine Pollution, more recently adopted in 1999, provides a concrete and useful framework for addressing sewage, pesticides and sedimentation issues that are negatively affecting coral reefs throughout the region. 

UNEP-CAR/RCU is the regional contact point for ICRI and we look forward to continue facilitating the activities of ICRI throughout the region. This includes the support for the activities of the International Coral Reef Action Network (ICRAN), an unprecedented global effort to reverse the decline of coral reefs and which focuses on management action on the ground, communication and awareness, assessment and information dissemination. 

Ladies and gentlemen, what lies ahead is an extraordinary challenge but one we must face as a region with a concerted approach. The Caribbean Environment Programme and its legal framework, the Cartagena Convention and its protocols provide an excellent vehicle and mechanism to respond to this challenge. I invite you to take an active part in the proceedings as they unfold and continue to work towards the protection and conservation of our coral reefs.

Introduction

Coral reefs and associated seagrass and mangrove ecosystems are amongst the most biologically productive (primary production) and diverse on Earth.  Healthy coral reefs form the basis for the tourism and fishing industries in many countries and 20 percent of the world's population relies mainly on coral reefs for food and livelihood.  Furthermore, the Caribbean is the sole habitat of thousands of species found nowhere else in the Atlantic Ocean.  In addition to the economic and biological  benefits of coral reefs, these ecosystems sustain the social fabric and cultural values of many coastal communities around the world.  The threats to the health and productivity of coral reefs and related ecosystems place in jeopardy the sustainable development of many communities, biodiversity and the health and productivity of the oceans.  Global concern for the coastal and marine environment is reflected in Agenda 21 of the United Nations Conference on Environment and Development (UNCED) and more recent initiatives, including the Jakarta Mandate of the Convention on Biological Diversity (CBD) and the Global Programme of Action for the Protection of the Marine Environment from Land-based Activities (GPA).

At the regional level, Governments, have already recognized the importance of protecting the coastal and marine environment as a vehicle to achieve sustainable development. This has been demonstrated through the adoption of legally binding agreements such as the Convention for the Protection and Development of the Marine Environment of the Wider Caribbean (Cartagena Convention, 1983), the Protocol on Specially Protected Areas and Wildlife (SPAW, Protocol, 1990), which specifically includes coral reef ecosystems, and the Protocol of Land-Based Sources and Activities of Marine Pollution (LBS Protocol, 1999). Additionally important initiatives such as the Small Island Developing States (SIDS) Programme of Action of 1994, the 1999 Tulum Declaration and the St. Georges Declaration of 2001 for the Eastern Caribbean States, have also stressed the need for the Caribbean region to work cooperatively in the protection and sustainable management of coastal and marine resources.

Coral reefs and their associated ecosystems are the backbone for the economies of many Caribbean nations.  The region’s coastal environment attracts more than 20 million people every year and approximately 60% of scuba diving tours worldwide.  It is estimated that one in every four jobs in the Caribbean is part of the tourism industry.  Coral reefs provide 10% to 12% of the harvest of finfish and shellfish in tropical countries and 20% to 25% of the fish catch of developing countries, including the Caribbean (IUCN 1993).  The region has therefore the immediate need to take concerted action to ensure the protection and sustainable use of this valuable resource.

The International Coral Reef Initiative and the Tropical Americas
The International Coral Reef Initiative (ICRI) is a partnership among nations and organisations seeking to implement Chapter 17 of Agenda 21, and other international Conventions and agreements for the benefit of coral reefs and related ecosystems.  The Initiative was established in order to stop and reverse the global degradation of coral reefs and related ecosystems.  The ICRI partnership and approach thus far has been to mobilise governments and a wide range of other stakeholders in an effort to improve management practices, increase capacity and political support, as well as share information on the health of these ecosystems in order to achieve an effective decision-making process at all levels.

The first International Coral Reef Initiative Workshop was held in Dumaguete City, the Philippines from May 29-June 2, 1995 to enable countries, donors, and development and funding agencies to work with coral reef managers, private sector representatives, non-governmental organisations and scientists to develop a Call to Action and a Framework for Action for achieving sustainable management of coral reefs and related ecosystems.

The purpose of the Call to Action was, and remains, as renewed by governments in 1998, to mobilise governments and the wide range of other stakeholders whose coordinated vigorous and effective actions are required to address the threats to reefs.  The Framework for Action calls for action in four major areas:

 
integrated management;

 
capacity building; 

research and monitoring; and

review.
The Tropical Americas region launched its participation in the International Coral Reef Initiative through a regional workshop convened in Montego Bay, Jamaica, 5-8 July 1995, where the region identified major needs and issues and outlined a Regional Agenda for Action for the Tropical Americas.  This second regional Workshop therefore aims to review the progress made since the 1995 Montego Bay Workshop and update as necessary the Regional Agenda for Action. 

CHAPTER 2

Our Reefs Since 1995: Health, Management and Policy

Our Reefs Since 1995: Health, Management and Policy, builds up on the experience and knowledge of joint efforts in the region for the conservation of coral reefs since the last ICRI Regional Workshop, held in Montego Bay on 5-8 July 1995. As more knowledge is acquired and the understanding of the dynamics and function of ecological processes that shape coral reefs is advanced, the role of wide regional and global pressures have become more evident in recent years. Regional river discharges that contain organic material, chemicals and possibly a wide range of pathogens have been detected, while global threats such as sea level rise, sea surface temperature rise and an increase in frequency and intensity of storms/hurricanes are now linked to a decrease in coral cover in the region. Changes in other community constituents such as algal cover that generates a lack of adequate substrata for coral recruits and non sustainable fishing practices detected locally though the several monitoring protocols carried out in the region have also raised the alarm in several localities.

There is increased understanding of natural resource management practices and the role of the different stakeholders in marine protected areas and coastal environments. Monitoring protocols have produced a considerable amount of information on the potential cause-effect relationship of the deterioration of coral reefs and its associated ecosystems such as mangroves and sea grass beds.

These efforts, that have been carried out by local Governments, NGOs and International Initiatives consistently conclude that the most probable solution to some of the most immediate problems is an Integrated Coastal Management approach that combines good scientific information, active participation of the different stakeholders and proper Policy development and implementation, that deals with the conservation and wise use of terrestrial, coastal and marine resources at the local, sub-regional and regional scale.

SUB-REGIONAL and COUNTRY REPORTS

STATUS OF CORAL REEFS IN THE NORTHERN CARIBBEAN AND

ATLANTIC NODE OF THE GCRMN

Linton, D. 

Centre for Marine Sciences, University of the West Indies, Mona Campus, Kingston 7, Jamaica: dmlinton@uwimona.edu.jm
The Northern Caribbean Node (NCA) of the Global Coral Reef Monitoring Network (GCRMN) consists of 8 countries: the Bahamas. Bermuda, Cayman Islands, Cuba, Dominican Republic, Haiti, Jamaica and the Turks and Caicos. The status of the reefs in these countries varies tremendously from the relatively undisturbed reefs of the less developed islands of the Bahamas, Cuba and the Turks and Caicos to the obviously heavily impacted reefs of the Dominican Republic, Haiti and Jamaica. The most serious threats to reef of the NCA were from rapid development and destruction of natural habitat particularly for tourism, sedimentation, pollution by sewage and agricultural run-off, over-fishing and direct damage from anchors and intense diving pressure. The level of human impact and disturbance on reefs seems to be related to their remoteness and to the level of protection afforded them by legislation and appropriate enforcement.

CORAL REEFS IN THE SOUTHERN TROPICAL AMERICA  SECTOR:

MONITORING AND CONSERVATION STATUS

Garzón-Ferreira J, Cortés J, Cróquer A. Guzmán H, Leao Z, Rodríguez-Ramírez A

Instituto de Investigaciones Marinas y Costeras, INVEMAR, A. A. 1016, Santa Marta, Colombia jgarzon@invemar.org.co 

Within the frame of the Global Coral Reef Monitoring Network (GCRMN) and with the financial support of UNEP-RCU/CAR, the Coastal and Marine Research Institute has been coordinating the regional node organization of the network for the South America Tropical Sector (STA). Since the ending of 1999, experts from five countries (Costa Rica, Panama, Colombia, Venezuela and Brazil) have been collaborating to obtain it, and there have already been subscribed agreement letters between various  institutions (INVEMAR, INTECMAR, STRI). (among) The actions that have been developed includes: (1) The elaboration of an analysis about coral reef monitoring capacities and needs in the region, (2) the support to the increasing reef activities monitoring in the node countries (3) reports preparation of coral reefs status in the region’s countries as a contribution to the GCRMN global reports, (4) combined proposal to get financial resources to ensure the node sustainability in the middle term, and (5) interchange and coordination meetings development . Additionally, and with  NOAA/AIMS support, covering maps of the coral reefs monitoring programs for Tropical America were done. STA’s  coral reef have suffered significant changes during the last 30 years, particularly in the 80’s due to natural and anthropogenic causes. Also, there have had considerable losses in coral cover in many areas, at the same time, algae become a dominant element in the reef. However, coral cover high levels still can be found in numerous localities in the Caribbean (20-40 % average) and, in the Pacific (averages highest than 40%). The coral bleaching frequency seems to have increased, but the severity has diminished during the 90’s. The ENSO event in 1997-98 only produced a moderate bleaching and a low coral mortality in the Pacific coral reefs. The STA region has the adequate experience and qualified personnel to conduct the ecosystem coral reef study, but the financial capacity to keep and spread out the monitoring programs is low, and it’s a restriction around all the countries. It’s crucial to increase and to maintain the monitoring programs in the long term, because the coral area proportion embraced by the actual programs is still very small. Eventhough, the coral reef significance and the accelerated damage evidences in the STA region, there’s  just a few policies  and laws that promotes the sustainable management and the conservation of coral reef ecosystem.

STATUS OF CORAL REEFS IN THE EASTERN CARIBBEAN: THE OECS, TRINIDAD AND TOBAGO, BARBADOS, AND THE NETHERLANDS ANTILLES

1Miller, A., 2Smith, A.,3Hoetjes P., & 4De Meyer, K. 

1Coastal Zone Management Unit, Barbados, wetrootz@yahoo.com;
2Caribbean Natural Resources Institute, St Lucia, ahsmith@candw.lc

3Department of Environment and Nature Conservation, Curaçao, Netherlands Antilles paul@mina.vomil.an,;

4Coral Reef Alliance, Bonaire, kdm@bonairelive.com; 

The islands of the eastern Caribbean face the same set of threats to their coral reefs now that were apparent in 2000. These threats include: sedimentation and pollution from coastal development; anchor and diver damage from tourism; overfishing due to increased demand; and coral bleaching and increasingly frequent and severe storms as a result of climate change. The effects of climate change have resulted in the degradation of shallow reefs throughout the eastern Caribbean, whereas deeper reefs have generally been less affected. Some islands have established effective management institutions and monitoring programs that are either well supported or are capable of generating their own revenues. However, others are hampered by inadequate legislation or lack of enforcement of existing legislation, and insufficient human and financial resources. The use of volunteer Reef Check teams for coral reef monitoring has increased management capacity in many areas. There is a need to expand upon these efforts and demonstrate the benefits derived from monitoring programs and protected areas in order to increase support from local governments.
WHAT IS HAPPENING TO CARIBBEAN REEFS? 

AN ILLUSTRATION OF IMPORTANT FACTORS FROM THE NETHERLANDS ANTILLES

Vermeij, M.

University of Miami (CIMAS)/ NOAA, 75 Virginia Beach Dr, Miami, FL 33149 USA,  Mark.Vermeij@noaa.gov
Worldwide reefs are degrading to the point where some express doubts whether they will survive through the coming century. Traditionally, such trends are illustrated by decreases in coral cover over a short time scale (<20 years) or the complete extinction of local coral populations due bleaching, disease or phase shifts in community structure favoring macroalgae. The concept of numbers has deeply rooted in both the study of reefs as well as to related fields of management and restoration. Seldom, the prerequisites for the survival of corals are taken into account, which, of course, is essential to the ecological survival of corals in the first place. At Curaçao, Netherlands Antilles (12oN, 69oW) we observed an over 100 fold decrease in coral recruitment over the last 20 years, reaching up to 10000 for some of the 13 species considered.  Reduced fecundity in the adult population and reduced settlement substratum are believed to be responsible for this decline. Together with the reduced input of juveniles into coral communities, other shifts are observed in coral reef communities: (1) a phase shift from broadcast to brooding species; (2) the survival of healthy communities at unexpected locations (refugia). Together these three processes impose new perspectives on coral reef management and protection. It shows that assumptions on that reefs will come back due an infinite supply of recruits if stress-factors are removed are invalid and that corals should be considered together with other constituents of tropical reef communities. 

COUNTRY REPORT FOR TRINIDAD AND TOBAGO

Lum Kong, A., Juman, R.

Institute of Marine Affairs Hilltop Lane, Chaguaramas PO Box 3160 Carenage Post Office Trinidad West Indies Alumkong@ima.gov.tt
A report on the status of coral reefs in Trinidad and Tobago is provided. These include reefs at: Buccoo, Speyside, Man-of-War Bay, Culloden Bay, Arnos Vale, Englishman’s Bay, Kilgwyn Bay, Petit Trou, Crown Point, and Mt. Irvine  These reefs are exposed to different levels of human impact. These impacts are either from activities that occur on the reef (fishing, boat groundings, reef walking) or from activities that occur in the adjacent catchment. Over the last decade, Southwest Tobago, which is the catchment for Reefs at Buccoo, Crown Point, Kilgwyn and Mt. Irvine, has been experiencing rapid growth and development in tourism and related service sector. This has resulted in more hotels and guesthouses being placed along the coast and an expansion in residential development, leading to increase pollution from sewage effluent and “grey water” and causing macro-algal overgrowth of reefs, decreasing hard coral cover and rugosity and increase susceptibility to disease. 

Regional/global influences also have negative effects on these coral reefs. A major regional threat is discharge from large South American Rivers, while global threats include sea level rise, sea surface temperature rise, increase in frequency and intensity of storms/hurricanes. These threats, whether local or global could result in loss of reef biodiversity. Proper management is therefore important if the reefs are to be sustainably utilized for the benefit of the country.

In order to facilitate proper management, research and monitoring programs have been conducted for at least some of these reefs. In addition, management plans have been developed (Buccoo and Speyside Reefs), and Buccoo Reef was declared a restricted area in 1973 under the Marine Area (Preservation and Enhancement) Act of 1970. For several reasons, the recommendations in the Management Plans have not yet been implemented by Tobago House of Assembly (Department of Natural Resources and Fisheries), which has responsibility for management of Tobago’s reefs.

Through several external and internal Institutions/Programs (Buccoo Reef Trust, International Coral Reef Action Network, The Ocean Conservancy, Caribbean Region Environment Program, Caribbean Coastal Marine Productivity Program), Trinidad and Tobago has already (or will be) taking advantage of opportunities for further action to support the management of its reefs.

Primary national issues, which prevent proper management of coral reefs include: lack of financial support, lack of law enforcement, and relatively low priority for environmental issues on the National Agenda.  

COUNTRY REPORT FOR BARBADOS

Miller, A.

Coastal Zone Management Unit, Bay Street, St. Michael, Barbados, amiller@caribsurf.com 
The earliest work describing the marine community types of Barbados’ coral reefs, which included a preliminary description of the benthic marine communities was conducted by Lewis in 1965. This work was followed by Farnum (1979) who provided a general report on the status of the reefs and some of the impacts of pollution. From 1982 the Coastal Zone Management Unit (prev. Coastal Conservation Project Unit) in collaboration with the Bellairs Research Institute started to monitor the coral reef communities at five-year intervals (1982, 1987, 1992, 1997 and 2002 is being conducted). The First data set only encompassed seven fringing reefs on the west coast, however from 1987 thirty-six fringing and six bank reefs were monitored along the heavily utilized south and west coasts. In 1998, while developing the Integrated Coastal Zone Management Plan for the island, eight permanent monitoring sites were also established on the east coast of Barbados.

Since at least 1982 there has been a net deterioration of the coral reefs off Barbados.  This decrease in reef health has been documented on both the south and west coasts. The decline has affected both the fringing and the bank reefs. More specifically, hard coral abundance, the number of hard coral species, and the abundance of encrusting coralline algae, which acts as a settlement cue for coral recruits, decreased significantly between the 1982 and the 1992 monitoring. The abundance of turf algae, which often out competes with hard corals for space on the substrate, however increased significantly during the same period. The Bellairs Research Inst. monitoring has so far identified 32 hard coral species, and in 1997 detected some recovery on the south and west coast bank reef sites, with hard coral abundance averaging at 30.7% at the Speightstown site. Reef conditions in 1997 were however not as good as they were in 1982. 

The 1998 East Coast Study was the first time Barbados’ Atlantic coast was monitored so no trends could be detected. However, it was still evident that the east coast has been negatively impacted by removal of vegetation, eutrophication and over fishing (removal or grazers). Some areas of the east coast are ecological assets, probably being the richest reef tract, in terms of hard corals, in Barbados and among the richest, in terms of hard coral cover and diversity in the Caribbean (Halcrow, 1998). Some of the 1998 transects topped 35% hard coral coverage. Some sections of the east coast also support the rare black coral Antipathes sp., the Elk horn coral Acropora palmata and the Nassau grouper. 

Several government agencies have a mandate to preserve the coral reefs of Barbados. The National Conservation Commission, which oversees the operation of the Folkestone Marine Park, the Fisheries Division, which promotes sustainable fishing practices, and the Coastal Zone Management Unit. The CZMU has recently launched a permanent mooring project in an effort to prevent further anchor damage, and has jointly expanded the Carlisle Bay snorkel/dive site by continuing to sink additional wrecks in an effort to divert diver pressure. Quite recently the CZMU has completed an extensive coral transplantation exercise, which relocated over 700 coral colonies from the harbour, to the Folkestone MPA. The Unit is also conducting an island wide coral disease monitoring project and a video-based coral reef/water quality monitoring programme.

DEGRADATION OF MARINE ECOSYSTEMS AND DECLINE OF FISHERY RESOURCES IN MARINE PROTECTED AREAS IN THE US VIRGIN ISLANDS
Caroline S. Rogers1* & Jim Beets2
1US Geological Survey, PO Box 710, St John, USVI 00830,USA 

2Jacksonville University, Department of Biology and Marine Science, 2800 University Blvd N, Jacksonville, Florida 32211, USA
The large number of marine protected areas (MPAs) in the Caribbean (over 100) gives a misleading impression of the amount of protection the reefs and other marine resources in this region are receiving. This review synthesizes information on marine resources in two of the first MPAs established in the USA, namely Virgin Islands National Park (1962) and Buck Island Reef National Monument (1961), and provides compelling evidence that greater protection is needed, based on data from some of the longest running research projects on coral reefs, reef fish assemblages, and seagrass beds for the Caribbean. Most of the stresses affecting marine resources throughout the Caribbean (e.g. damage from boats, hurricanes and coral diseases) are also causing deterioration in these MPAs. Living coral cover has decreased and macroalgal cover has increased. Seagrass densities have decreased because of storms and anchor damage. Intensive fishing in the US Virgin Islands has caused loss of spawning aggregations and decreases in mean fish size and abundance. Groupers and snappers are far less abundant and herbivorous fishes comprise a greater proportion of samples than in the 1960s. Effects of intensive fishing are evident even within MPA resources and recovery of benthic habitats.

Keywords: coral reefs, reef fishes, marine reserves

STATUS OF CORAL REEFS OF THE BRITISH VIRGIN ISLANDS

1Petrovic, C., 2Bailey, T. & 3Hastings, M. 

1H. L. Stoutt Community College, Road Town, Tortola, British Virgin Islands

2Association of Reef Keepers, Tortola, British Virgin Islands

3Conservation & Fisheries Department, Tortola, British Virgin Islands

Since the status report for 2000, the overall condition of coral reefs in the BVI remains relatively good. The absence of severe tropical storms has allowed many exposed and vulnerable reef sites an opportunity to begin the regeneration process. Reefs devastated during the storms of the mid- to late-1990s are showing increasing signs of regrowth. This is particularly evident in the Acropora corals in more remote areas. Numerous reports from local dive guides suggest recovery of previously damaged reefs.

Unfortunately, the reefs and near-shore marine habitats surrounding the principal island of Tortola continue to deteriorate. Extensive, and largely unregulated, construction activities on the most populated island continue to produce extensive sediment loads on shallow-water habitats. Erosion control measures are virtually non-existent. Numerous coastal “reclamation” projects further degrade marine habitats.

Lack of enforcement of fishing regulations continues to negatively impact fish and invertebrate resources. Most species of commercial value are harvested at levels probably not sustainable.

On a more positive note, divers report signs of recovery of reefs impacted by the 1998 bleaching event. The recovery signs are more noticeable on reefs away from populated islands and sources of sedimentation.
CORAL REEF DISEASES IN THE TROPICAL AMERICAS
Weil, E.

Department of Marine Sciences, U. of Puerto Rico, PO BOX 908, Lajas, PR 00667

Over the past decades coral reef communities around the world have been experiencing increasing deterioration due to a combination of natural and anthropogenic detrimental factors. Coral reefs around the Caribbean have experienced significant loses in hard coral cover due to local habitat degradation, over-fishing and pollutant input. In the last two decades however, disease outbreaks have played an increasing role in the loss of coral cover and reef deterioration. The Caribbean is viewed as a “Diseases Hot Spot” due to the high frequency of epizootic events, and the fast emergence of “new” diseases associated with reef organisms. Recent research to characterize coral/octocoral diseases have revealed an impressive diversity of microbial pathogens, ranging from single fungal or bacterial species to loose- or tightly structured bacterial consortia with phototrophic and heterotrophic species that show a wide range of metabolic modes. Despite the increased effort to identify and characterize pathogens affecting corals, only five of the close-to-twenty different coral/octocoral diseases/syndromes put forward by researchers, have their causative agent identified: black band disease (BBD), white plague type II (WP-II), aspergillosis (ASP), white band disease type II (WBD-II), and more recently, white pox disease (WPX). Koch’s postulates have been fulfilled for only three of these (WP-II, ASP and WPX), however.  Some minor advances have been made in the characterization of other common syndromes such as dark spots (DS) and red band (RBD). On the other hand, the mechanism causing host’s tissue mortality is only known for BBD.  Despite efforts by different research groups, some pathogens of common and widespread afflictions such as yellow blotch (YB) and white band type I (WBD-I) remain elusive.  Disease natural reservoirs have only been identified for BBD (reef sediments), and ASP (atmospheric African dust). Many other syndromes remain to be characterized. For most diseases/syndromes, there is limited information on aspects of their etiology, ecology and epizootiology (incidence and variability at local, geographic and temporal scales, local and geographic distribution, host ranges, etc.). The most comprehensive survey today included 19 reefs sites from 6 widespread geographic localities from Bermuda to Colombia. Results indicate that WP-II, YBD, BBD, DSD-I, and ASP are distributed throughout the wider Caribbean, and that the average incidence of diseases, in general, seems to be low at the coral community level (3.02%), but it varies significantly at local and geographic scales.  Incidence of disease at the population-species level was higher and highly variable locally and geographically. Aspergillosis was affecting the higher proportion of colonies (5.56-30.56%) of an individual species (Gorgonia ventalina) followed by DSD (0.16-7.61%), WP-II (0.11-3.20%), and WBD (0.07-0.41%). Results indicate that the number of coral (most of them, important reef-building species) and octocoral species susceptible to at least one disease/syndrome in the Caribbean has increased to 38 and 10, respectively, in recent years.

CHAPTER 3

Major Initiatives and Opportunities 

 Major Initiatives and Opportunities, look at the innovative efforts of several joint projects as the importance of the regional approach in understanding and detecting the threats and opportunities was recognized as paramount. Several regional, sub-regional and national initiatives have been developed in the region in recent years as follow up to ICRI and the Regional Framework for Action for the Tropical Americas, adopted in 1995. The new initiatives, for example ICRAN, created synergies with the existing ones such as CARICOMP. These efforts were directed at the beginning to the detection of trends and patterns of coral reefs communities and its diversity and productivity. The establishment and recognition of the value of marine protected areas and the increased activities of the different stakeholders in the conservation and use of coastal and marine resources resulted in the launch of networks and databases of MPAs. This provided additional driving force for regional and institutional cooperation.  Knowledge banks, Geographic Information Systems (GIS) together with concerted international fisheries management programs were also developed. One of the best examples of this regional multidisciplinary approach came in recent years with the creation of initiatives such as the Mesoamerican Barrier Reef System (MBRS) and the International Coral Reef Action Network (ICRAN) projects that are funded through multilateral institutions and administered by an international organization. These concerted efforts are starting to produce results in networking and capacity building, better management practices, local community and private sector participation, institutional instruments and their incorporation as national policy.
THE INTERNATIONAL CORAL REEF ACTION NETWORK (ICRAN)

Teleki, K.

ICRAN Coordinating Unit, c/o UNEP-WCMC 219 Huntingdon Road, Cambridge CB3 0DL, United Kingdom,  kteleki@icran.org  www.icran.org

ICRAN is a response to the International Coral Reef Initiative’s (ICRI) Call to Action to protect coral reefs worldwide. An innovative partnership, ICRAN focuses on the management needs of the world’s coral reef ecosystems and their relationship to the communities that depend upon them. ICRAN operates by exchanging traditional knowledge and current research, and by sharing experiences to strengthen reef management through peer-to-peer communication focussing on three main objectives: coral reef management, assessment, and education.
ICRAN ’s present financial resources target four threatened coral reef regions: the Caribbean; East Africa; East Asia, and the South Pacific.  Within these regions, ICRAN is creating a network of sites to highlight successful examples of coral reef management and extend sustainable management practices to other sites.  With additional funding, ICRAN will expand its partnership to include other reef regions. ICRAN has initially chosen thirty-two sites to highlight examples of effective reef management in four coral reef regions.  ICRAN’s current management program:

· Conducting marine management training programs for MPA authorities so that experiences and knowledge can be applied to other less developed but equally critical MPAs.

· Providing training in alternative livelihoods, such as ecotourism practices, to local communities involved in reef conservation efforts.

· Enhancing public participation in integrated coastal management and providing training.

· Improving the capacity for exchanging experience and expertise in coastal and coral reef management.

· Supporting local efforts to maintain the ecological integrity of coral reefs while encouraging initiatives that provide communities with sustainable economic benefits through activities such as responsible tourism and non-destructive fishing practices.
ICRAN is based on the principle that effective management depends upon traditional knowledge, current scientific, social, and economic information, and peer-to-peer communication.   Through the ICRAN network, reef managers use the latest scientific information and research for planning, training, community awareness, and education activities. 

· ReefBase (www.reefbase.org): The completely revised version of this important coral reef information system has been developed with ICRAN support.

· Reefs at Risk Caribbean 

The ICRAN education program identifies and addresses specific educational needs for communities living near coral reefs and other target audiences. ICRAN develops, collects, and distributes coral reef information and resources locally, regionally, and globally. ICRAN also promotes awareness about the threats to coral reefs, and engages governments and corporations in dialogues about best practices and policies for coral reef conservation. ICRAN’s public awareness resources and networks are supported by the International Coral Reef Information Network (ICRIN) (www.coralreef.org) and other partner outreach efforts.

REEFS AT RISK CARIBBEAN

Burke1, L., Maidens, J2.

World Resources Institute, 10 G Street NE, Washington, DC 20009, USA

1(lauretta@wri.org) +1 202 729-7774 (voice)

2 (info1@wri.org)+1 202 729-7773

The primary goal of the Reefs at Risk in the Caribbean project is to raise awareness about threats to coral reefs through improving the knowledge base available about the status of coral reefs on a region-wide basis. In collaboration with partner institutions in the region, we plan to implement an analysis to link human activities with reef condition. The project is a component of the International Coral Reef Action Network (ICRAN), and is being implemented in close collaboration with the United Nations Environment Program’s Caribbean Environment Programme. ICRAN is a collaborative effort, consisting of a set of inter-linked, complementary activities that will facilitate the proliferation of good practices for coral reef management and conservation. The project is funded in part by grants from USAID and UNF.

A major component of the project involves modeling (estimating) threat to coral reefs from human activities. Within the Caribbean we plan to look at human pressure on coral reefs from overfishing, coastal development, marine-based pollution, and pollution and sedimentation from upland sources. We also plan to examine vulnerability to coral bleaching, explore the incidence of coral disease, and examine the influence of natural vulnerability and management effectiveness on threats to coral reefs. In addition, all results will feed into an economic valuation analysis. 

As the Mesoamerican Barrier Reef is such an important focus of the region and as it will hopefully provide a high quality and quantity of data, we anticipate a more detailed analysis will be implemented with local partners. 

Expected outputs of the project include data sets and maps reflecting available information on coral reef condition, protection and threats; a graphic, high quality report, poster and web site; and a modeling tool, which relates human activities with reef condition.

Status and temporal trends at CARICOMP coral reef sites

CARICOMP*: G.F. Warner, S.R. Smith , E. Jordan-Dahlgren , D.M. Linton, J.D. Woodley , P. Alcolado , K. Bonair , D. Bone , K.C. Buchan , P. Bush , J. Cortés , A. Croquer, K. De Meyer , R.G. Fernandez, A. Fonseca, J.R. Garcia , P. Garcia-Parrado, J. Garzón-Ferreira , P. Gayle , D.T. Gerace, F.X. Geraldes , J. Gunther, R. Guppy, R. Juman, K.H. Koltes , E. Knobbe , E. Klein, R. Laydoo, F. Losada, G. Menendez, J.M.Mow-Robinson , G. Ostrander, H.A. Oxenford , C. Parker, L.P.J.J. Pors , D. Perez, A.R. Ramirez, R. Rodriguez , F. Ruiz-Renteria, J.Ryan , J.J. Tschirky , E. Weil.

Coral reef monitoring at CARICOMP sites, conducted from 1994–2001, has revealed that most of the reefs have remained fairly stable over the period, with most of the changes in coral cover being statistically insignificant. However, many sites are showing a pattern of decreasing coral cover and increasing algal cover. At some sites, such as San Salvador, Bahamas and Carrie Bow Cay, Belize, fleshy algae dominate, and percent cover by corals has declined steadily from 1994 values. At Discovery Bay, Jamaica, percent cover by hard corals has shown a steady, though negligible increase since 1994.

CAPACITY BUILDING FOR PROTECTED AREAS MANAGEMENT:

THE CaMPAM and ICRAN APPROACH
Alessandra Vanzella-Khouri1 and Malden Miller2 

1Programme Officer, 2ICRAN Caribbean Project Manager, 

United Nations Environment Programme, Caribbean Environment Programme, Regional Coordinating Unit, 14-20 Port Royal Street, Kingston, Jamaica. uneprcuja@cwjamaica.com 

Important economic activities for the Wider Caribbean such as fisheries and coastal tourism are dependent to a large degree on relatively small areas of coral reefs, seagrass beds, and wetlands. As such, the management of these resources in the region has evolved to address not only the fishing practices and management of specific species, but also the protection of the habitats vital to the maintenance of these resources and the economic activities they support.

However, these important habitats are under increasing threat from natural and anthropogenic factors. One of the primary mechanisms developed to protect such critical habitats, and by extension the associated fisheries and natural resources, has been the rapid establishment of marine protected areas. Yet the pace of establishment of these marine protected areas has not produced the level of habitat protection and fisheries enhancement projected. The main reason for this lower than expected return from marine protected area management, in addition to resource inadequacies, is inadequate management capacity.

This paper provides an overview of how two major and related initiatives in the Wider Caribbean are facilitating, not only improved management effectiveness for marine protected areas, but also increased linkages between marine protected areas, fisheries management and coastal tourism. The paper focuses on the Network of Caribbean Marine Protected Area Managers (CaMPAM), presenting it as a viable mechanism to enhance the capacities of Caribbean professionals involved in marine protected areas and fisheries management, as well as on the International Coral Reef Action Network (ICRAN) which has launched a comprehensive and integrated programme for the region aiming at reversing the decline of coral reefs through best practices, capacity building and awareness. 

.

GLOBAL CORAL REEF MONITORING NETWORK (GCRMN)

Wilkinson, C. 

Global Coordinator – GCRMN, Australian Institute of Marine Science/ICRAN,c/o AIMS PMB#3

Townsville 4810 Australia c.wilkinson@aims.gov.mx
Coral reefs around the world are being damaged and destroyed at an increasing rate. The latest estimates in the Status of Coral Reef of the World: 2000 report are that 27% of the world’s reefs have been effectively lost, including 16% which were severely damaged during the massive El Nino and La Nina climate changes of 1998. Another 14% are predicted to be destroyed in 2 to 10 years, and a further 18% in 10 to 30 years unless effective management of these valuable resources is implemented soon. 
Because coral reefs are underwater and often very remote, it is difficult to gather precise information on their status. Therefore the Global Coral Reef Monitoring Network (GCRMN), an operational unit of ICRI - the International Coral Reef Initiative, was established to:
· Provide data and information on the global status of coral reefs and how people use and interact with reefs to assist coral reef management; and 
· Raise awareness in all stakeholders on the status of reefs and the need for urgent action.  

REEF CHECK 

Hodgson, G.

Institute for the Environment 1652, 1362 Hershey Hall, Box 95-1496, UCLA, Los Angeles, CA 90095-1496 USA gregorh@ucla.edu
2001 marked the 5 year anniversary of Reef Check with over a thousand reefs surveyed in 54 countries and territories. Reef Check (www.reefcheck.org) continues as a non-profit organization working with communities, governments and the private sector to: educate the public about the coral reef crisis; create a trained network of volunteers who regularly monitor and report on reef health; facilitate collaboration for ecologically sound and economically sustainable solutions; and stimulate communities to protect reefs worldwide.  The first 5 years will be summarised in Status 2002.  Reef Check training for 52 volunteers has been run in Palau, Saipan and St. Thomas, and new Reef Check teams have been created in Belize, Myanmar, St. Vincent, the Republic of the Marshall Islands, Yap, Chuuk, and Tonga. More training is planned for the Marshall Islands (May 2002), Yap (June 2002), China (June-July 2002), Mexico (June 2002), Australia (July 2002), Egypt (June 2002) and Kosrae (September 2002). The Reef Check education center for Kids Brazil help educate 600 school children about coral reef biology and solutions to threats to Brazil's coral reefs using funds from the Boticario Foundation. 

Reef Check scientists with the Quiksilver Boardriding Company and Quiksilver Crossing have surveyed 9 reefs since November and visited the Europa MPA off Madagascar. Future trips by the Indies Trader will be to the Red Sea and Mediterranean to promote coral reef conservation (see http://dsc.discovery.com/news/reu/20020114/crossing.html). A major education program for 2003 will be through the new IMAX film ‘The Coral Reef Adventure’, which features conservation and Reef Check training in Tahiti.

REEF CHECK

MONITORING IN THE MESOAMERICAN BARRIER REEF SYSTEM IN MEXICO
Loreto R M, Lara M, Bezaury J.

AMIGOS DE SIAN KA’AN A.C. AP 770, Cancún 77500 Quintana Roo, México. rmlv66@hotmail.com/sian@cancun.com.mx

Quintana Roo has about 650 Km of coral reef that represents the Mexican portion of the Mesoamerican Barrier Reef System (MBRS). The reef has an important value for fisheries and tourism, activities that, at the same time, represent a high environmental risk: over 45,000 hotel rooms have been built in the coast during the last 30 years, while human population increased from 88,000 to 875,000 (994%), and places like Cozumel Reefs National Park (NP) receive 620,000 visitors per year. However, the central and southern portions of the state still have areas were tourism is low, although will increase within the next years with the growth of the Costa Maya Project. To detect the impact of such factors over the reef, it is necessary to implement monitoring surveys to evaluate the ecosystem condition through time and establish appropriate management strategies. Through characterization studies, Amigos de Sian Ka’an (ASK) identified the conservation status of most of the Mexican portion of the MBRS. With such scientific basis, established a permanent monitoring program of the community structure and the condition of environmentally sensitive groups (algae, coral, and fish). 

The program was developed on three Marine Protected Areas (MPA): Sian Ka’an Reef (SKRBR; annually from 1992 to 2001) and Banco Chinchorro (BCBR; quarterly in 2001 and 2002) Biosphere Reserves, and in Xcalak Reefs NP (XRNP; quarterly from 1999 to 2001). After hurricanes Roxanne (1995) and Keith (2000), their effects over the reef were evaluated in SKRBR and XRNP respectively. To date, non-significant changes have been detected through monitoring in any case. The long term monitoring will continue in the established sites.  In a mid term, it will be increased in SKRBR and extended to 7 additional sites (Contoy, Cancún, Puerto Morelos, Cozumel, Xaman-há, Uaymil, and Mahahual) implementing a regional monitoring network. The monitoring will have three resolution levels according to the information type to be generated: low, using the Reef Check System; moderate, using band transects; and high, including physical and chemical parameters.

CARIBBEAN COMMUNITY AND COMMON MARKET (CARICOM) – CARICOM FISHERIES RESOURCE ASSESSMENT AND MANAGEMENT PROGRAMME (CFRAMP), INTEGRATED CARIBBEAN REGIONAL AGRICULTURE AND FISHERIES DEVELOPMENT PROGRAMME (ICRAFD), CARIBBEAN REGIONAL FISHERIES MECHANISM (CRFM)

Singh-Renton, S. 

CARICOM Fisheries Unit, Third Floor, Corea’s Building, Halifax Street, St. Vincent and the Grenadines, West Indies. 

 ssinghrenton@vincysurf.com 

Since 1991, the Caribbean Community and Common Market (CARICOM) through its fisheries headquarters office (CARICOM Fisheries Unit –CFU), has played a key role in the development and progress of major regional initiatives to improve fisheries management. During 1991-2001, CFU implemented the CARICOM Fisheries Resource Assessment and Management Program (CFRAMP), which was a co-operative development program of 12 CARICOM Member States. CFRAMP activities included computerisation of national fisheries units, human resource development, enhancement of national fisheries data and information management systems, preparation of fisheries management plans, resource assessment, community awareness building and the strengthening of fishers’ groups and organizations to increase their capacity to participate in co-management arrangements in partnership with governments. Several specialized assessment studies and reviews were also conducted to obtain additional knowledge of the dynamics of the fisheries, the resources, and the ecosystems concerned. A focal activity of CFRAMP has been the establishment of the Caribbean Regional Fisheries Mechanism (CRFM), which is discussed later. 

During 1999-2004, CFU is responsible for executing the Integrated Caribbean Regional Agriculture and Fisheries Development Programme (ICRAFD). ICRAFD activities are providing support for enhancement of national fisheries management capacities in 4 CARIFORUM countries that were unable to participate in CFRAMP. Other aspects of fisheries management, such as fisheries surveillance and enforcement, post harvest technology, marketing, and the introduction of social and economic data collection, are currently also being addressed by ICRAFD for all 16 CARIFORUM countries. 

The CRFM, mentioned earlier, is expected to become fully active by 2002, and to advance and expand on the progress made during CFRAMP. In this respect, the following work priority areas have been identified by the founding countries: continued improvement of assessment and management of national and shared marine fishery resources; continued strengthening of national and regional capacities and institutions; support for project development and management; increased regional representation at international fora and; regional and national socio-economics and planning. Initial planned projects are specific, but intended to address a range of issues including, inter alia: monitoring, control and surveillance; fisheries policy and management planning and continued development of data systems; marketing and trade; co-management practices; development of conflict resolution mechanisms; disaster preparedness; development of new capture fisheries, mariculture and aquaculture.

THE MBRS PROJECT: AN EXAMPLE OF REGIONAL COOPERATION TOWARDS THE CONSERVATION AND SUSTAINABILITY OF RESOURCE USE

Almada-Villela, P.
MBRS Project, Coastal Resources Multi-Complex Building, Princess Margaret Drive, P.O. Box 93, Belize City, Belize. E mail: palmadav@mbrs.org,bz URL: www.mbrs.org.bz
The Mesoamerican Barrier Reef System Project (MBRS) contains the largest barrier reef in the Western Hemisphere; it is the most diverse in the Atlantic and the second largest barrier reef in the world. Key portions of the barrier reef have been declared World Heritage Sites. It has an extension of 1,000 km and approximately 1 million people share its resources in the countries of Belize, Guatemala, Honduras and Mexico.

The MBRS is a true partnership between these four countries and came to pass with the signing of the Tulúm Declaration (5 June 1997), when the Heads of State of the four countries agreed to promote the conservation of the Barrier Reef System through sustainable use activities.  It therefore has the full official support of the four countries.  The MBRS Project is the first five-year phase of a 15-year Program, with two further phases of five years each.  This is the first year of Phase 1. The objectives of this Phase are: a) Strengthening of MPAs; b) Establishment of a standardized Synoptic Monitoring Program (SMP); c) establishing a Regional Environmental Information System (REIS); d) Promoting Sustainable Use activities; e) Capacity building for environmental management; and f) Environmental education.

To support management decisions in the region, it is crucial to understand the processes in this unique ecosystem complex.  One of the key objectives is to focus on the two transboundary areas between Belize and Mexico and between Belize, Guatemala and Honduras.  Baselines are currently being developed for the various components in the Project; specific activity areas are being defined and programs are being developed in all key components.  Key activities relating to MPA include planning, management and monitoring.  Core topics in the SMP include coral reef ecology, marine pollution and physical oceanography.  Sustainable tourism includes tourism certification and the establishment of a regional forum, while fisheries covers spawning aggregations and sustainable fisheries.  The REIS is developing a regional database and four national databases; it is also selecting Node Agencies.  The component of Public Education and Environmental Awareness has launched a recycling campaign and produced literature for the Project.

Future activities include the production of a regional monitoring manual, consolidation of activities relating to the long-term monitoring of MPAs and SMP sites, development of all the modules for the SMP, finalizing the Node agencies, conducting training workshops for tourism, fisheries, monitoring and sustainable use.

The MBRS is actively working with regional and international like-minded organizations working in the region to achieve its goals.

The MBRS Project is funded by the GEF, administered by the World Bank and implemented by CCAD/SICA.

BUILDING PARAMETERS AND SOCIOECONOMICAL INDICATORS TO MESAURE MBRS RESOURCE SUSTAINABILITY

Martínez, D.
MBRS Project, Coastal Resources Multi-Complex Building, Princess Margaret Drive, P.O. Box 93, Belize City, Belize. E mail: dmartinez@mbrs.org,bz URL: www.mbrs.org.bz
The MBRS project defines people as the most valuable treasure, and with their creative effort they have contributed to give character and identity to this project, moreover without their help, any effort of conservation and sustainable use would be useless.   

Giving a special emphasis to ethnic populations, and with the objective of fortifying and reinforce the harmonic cohabitation that exist between those populations and their environment, we have compromised to strengthen the local community capacity, to promote the technical support, to provide individuals and organizations, training about coral reef sustainable use, and about alternative economical incoming. All these actions belong to the purpose of placate a participation environment within the marine protected areas co-management.

The 43 ethnic groups included in the MBRS, recognize the existence of multiples needs such as: the increase of education, health, urban growth control, biological damage resources control, domestic and industrial pollution control, inclusion of gender considerations in all the development areas, regularization of land tenure, and the establishment of common normatives of fishing and agriculture areas.

Those needs have become the base of some analytic research made by the MBRS, where they search the recompilation of information about the dynamic and  the relationship that the stakeholders (Garifunas, Creoles, Mayans and Half-caste) maintain with the reef system and their ecosystems.

Due this, focusing on the natural resource use practiced by this communities and their impacts in the socio-economic of themselves, we have assumed the economical sustainability variables, socio-political, ecological, spatial and cultural, this way we can establish some parameters that give us the socio-economic indicators to help us measure the sustainability levels of the MBRS’s resources.

This is how we have obtain the following parameters:

1. Population origins 

2. Characteristics of migratory fluxes 

3. Communal rooting  

4. Cover of basic services

5. Delays 

6. Technological models and influential productive organizations

7. Economical activity profitability

8. Incoming distribution

9. Environmental vulnerability

10. Land tenure

11. Fishing dispute

12. Communal services and facilities

13. Levels of participation

14. Gender considerations

15. Traditional knowledge

There are two phenomena  from which we can save typical cases of the use of this parameters. These phenomena are found in those communities situated close to to the coast line and, also in those communities located back to the bordering roads that divides coastal zones from the mountain zones.


On the communities adjacent to the coast, that holds communal land, where the technological models pressure, and the touristic expansion and the urban growth strikes, we need to emphasise in these parameters:

· Land tenure .... embracing problems derived from privatization

· Migratory fluxes... already known

· Cover of basic services… to analyse the communal welfare level, and not the familiar welfare level
· Influence of new technological models… due to the easy access of it
· Environmental vulnerability… because of the impact on the resource demand
· Communal services and facilities… because they are related to the touristic projects
· Traditional knowledge… due to the losses caused by the new influences
· Levels of public participation… because they are part of the development process and the resource conservation
Meanwhile, in the communities placed behind the roads, in developed regions principally, that generally provides workmanship to touristic and industrial coastal enterprises, there are the following parameters to considerate:

a) Population origins… some times settlings are built in the back side of the mountains, to maintain away their economical conditions from tourists

b) Migratory fluxes… to analyse incidence of health problems

c) Profitability of economical activities

d) Environmental vulnerability

e) Communal services and facilities

f) Delay

g) Levels of participation

h) Gender considerations

i) Traditional knowledge

If this communities will involve on certificate ecotourism, it could be possible, in some cases, considerate indicators like:

1. Number of individuals from the community employed

2. Number of women trained and involved on incoming labours

3. Cover percentage of basic services

4. Services and facilities quality

5. Sites with scenic and cultural beauty 

As you will know, these elements doesn’t exclude from each other, they form a relation and reaction chain from which we should give the proper connection, through adequate indicators that can also reflect adjustment in time and form that should be given to scheduled activities.
PRIORITIES FOR CARIBBEAN CORAL REEF RESEARCH: AN OVERVIEW OF THE RESULTS FROM AN INTERNATIONAL WORKSHOP OF THE NATIONAL CENTER FOR CARIBBEAN CORAL REEF RESEARCH (NCORE)

Dickman,C., McManus J. 

National Center for Caribbean Coral Reef Research (NCORE).  Rosenstiel School of Marine and Atmospheric Science (RSMAS), University of Miami.  4600 Rickenbacker Cswy.  Key Biscayne, FL 33149.  USA.
On October 3–5, 2001, sixty-five experts from 11 countries met in Miami, Florida, to identify priority areas for research in support of the management of coral reefs. The final product is a set of 29 recommendations in 4 key areas: Scientific Needs for Integrated Coastal Management; Coral Reef Mapping and Remote Sensing; Coral Reef Health and Connectivity; Bleaching and Diseases of Coral Reef Organisms. The results of the workshop reinforce the conclusions of the more general review of environmental science and engineering of the National Science Foundation (NSF), published in February, 2000*. Specifically, both this workshop and the NSF review call for:

1. More reasonable and predictable funding and resources.

2. Highly integrated cross-institutional, interdisciplinary socioeconomic - biophysical research.

3. Focused research within key disciplines.

4. Long-term research.

5. Environmental education.

6. Research on the methods and models used in environmental assessments, funding prioritization, and studies of the effectiveness of actions to address environmental issues.

7. Improving infrastructure for environmental observations, data handling, and networking.

8. Improvements in supportive technologies.

CLIMATE CHANGE IN THE CARIBBEAN  - INSTITUTIONAL DEVELOPMENTS FOR SUSTAINING ADAPTATION PLANNING FOR GLOBAL CLIMATE CHANGE.

Creary M.M., Walling L.J. 

CPACC Component 5 Coordinator, c/o Centre for Marine Sciences, University of the West Indies, Mona, Kingston 7, Jamaica W.I., mcreary@uwimona.edu.jm, www.cpacc.org, www.climatecaribbean.org.
In order to address the issue of climate change, a number of CARICOM member countries and the OAS took the initiative to have formulated a regional project - the Caribbean: Planning for Adaptation to Global Climate Change (CPACC) project. This project, which was initiated in mid 1997 and was completed in December 2001, had as its overall objective to support Caribbean countries in preparing to cope with the adverse effects of global climate change (GCC), particularly sea-level rise in coastal areas, through vulnerability assessment, vulnerability reduction planning, and capacity-building. This was achieved through nine project components; four regional and 5 pilot based. 

Component 5 of CPACC, Coral Reef Monitoring for Climate Change Impacts was initiated in three pilot countries namely The Bahamas, Belize and Jamaica. The overall objective of Component 5 was to assist CPACC countries in establishing long-term coral reef monitoring programs, which would over time, show the effects of climate change factors such as temperature stress, sea level rise and hurricanes. Underwater digital video cameras were used to record the benthic cover of the coral reefs and resulting images analyzed to determine percentage cover. 

Lead government agencies in each pilot country were responsible for the planning, coordinating and executing of the country’s annual monitoring and data analysis programme while the CPACC RPIU provided technical assistance and training to each of these agencies. The Caribbean Coastal Data Centre (CCDC) of the Centre for Marine Sciences (CMS) at the University of the West Indies served as the technical support node and archiving centre for the pilot countries. 

The CARICOM Community Climate Change Centre (CCCCC) has been created as the regional mechanism for institutionalizing climate change at the national and regional levels. The CCCCC will serve as the regional institution that will articulate support and sustain the programme of action on climate change adaptation for the Caribbean and it will function as the executing agency of the Mainstreaming Adaptation to Climate Change (MACC) project that is expected to continue the initiatives set in motion under CPACC. 
For further information please visit our websites www.cpacc.org and www.climatecaribbean.org.
CHAPTER 4

Effectiveness of Current Strategies and Approaches

Effectiveness of Current Strategies and Approaches, examines how and where in the region the ideas have been set in motion and the actions have been implemented.  Action is the important word in order to achieve the goals and to set in motion the vision of integrated management of the natural resources of the region.  To meet these ends and to accomplish the aims of different approaches, several strategies have been developed, such as: a) the watershed management “Ridge to Reef” that tackles the root problems of gray waters, sedimentation and coastal land use that create the conditions for the degradation of reefs; b) the co-management of natural resources that incorporate of the local communities in the decision-making processes, giving them a voice in shaping the management of their resources and the power to increase their revenue in a more sustainable way; c) effective environmental education and public awareness initiatives that serve to inform and educate the stakeholders that our natural resources can be utilized in a sustainable manner; d) the international concerted fisheries management interventions to assist with the harmonization of policies and management of resources in a regional scale; e) private sector initiatives that develop sustainable tourism practices and education to make better use of the environment and promote a model that is both profitable and more environmentally friendly; f) effective marine protected area management that combines conservation, participation of local communities and economic activities as a product of sound management practices and adequate policy and institutional arrangements; g) creative and innovative approaches to make use of the available resources by local communities resulting in alternative livelihoods that reduce the pressure on the ecosystems. 

FROM RIDGE TO REEF: A HOLISTIC APPROACH TO COASTAL ZONE MANAGEMENT IN JAMAICA

McDonald-Gayle K1.& Desai, K2.

1 USAID-Jamaica (876) 926 3645 (kmcdonald-gayle@usaid.gov)

2  National Environment   Planning Agency, Jamaica.  (876) 754 7569 (Kdesai@NEPA.gov.jm )

The entire island of Jamaica is a coastal zone, and a watershed.  This has led to a unique island model for coastal zone management and improved coastal water, and by extension reef, quality. Jamaica’s regulatory body, the National Environment and Planning Agency (NEPA) has advocated this integrated natural resource management system that widens the lens to integrate all influences on the coast, from watershed management, to governance and policy development.   This paper explores the nexus between integrated coastal zone management and integrated watershed management, in the Jamaican “Ridge to Reef” model. 

The initiatives are geared towards linking reduction in watershed degradation to improvements in coastal water quality with linked, parallel activities in coastal areas and upland, watershed areas, as well as in tourism management.  The study will describe the work and lessons learned from developing Policies and Management Systems for the Ocean and Coastal Zone, Watersheds and Protected Areas. Issues raised include: coastal water quality monitoring; land-based sources of marine pollution; user conflicts, buffer zones; management delegation; governance & community empowerment; inter-agency collaboration and private sector support. A case study of the Ocho Rios Marine Park will be presented, which highlights the work done by a local NGO in implementing a Management Plan for a newly designated Marine Protected Area.  Data on coastal water quality, coral reef health and an economic valuation of the Ocho Rios Marine Park will be analyzed.

ACHIEVING MANAGEMENT EFFECTIVENESS IN MARINE PROTECTED AREAS: THE CRITICAL ROLE OF PARTICIPATORY APPROACHES

Geoghegan T1, McConney P2, and Renard Y.1
1 Caribbean Natural Resources Institute (CANARI), Fernandes Industrial Centre, Laventille, Trinidad and Tobago.  E-mail: info@canari.org  Web site: www.canari.org 

2 Caribbean Conservation Association (CCA), Bush Hill, The Garrison, St. Michael

Barbados
Debates on how best to design and manage marine protected areas (MPAs) are likely to continue for some time as lessons are learnt through errors and more adaptive management. In the area of management effectiveness some conclusions can be drawn, especially related to the role of participatory approaches in facilitating positive management processes and outcomes. Some of these observations are introduced in this paper. Effective management requires the integration of the full diversity of stakeholders and takes into account the differing ways they are impacted by and impact upon protected areas. The effectiveness of institutional arrangements is the key to the long-term success of participatory management. However, community organizations and stakeholder groups have limitations as MPA management partners. Given the limitations in financial and technical resources that most MPAs face, optimum levels of participation may not be possible at all times and mechanisms for negotiating trade-offs may be required. Effective stakeholder participation is contingent on the provision of appropriate and acceptable returns to participants.  Further applied research on MPA management effectiveness is needed, but this should be largely built upon trying and testing methods for which there are already positive results in order to determine the bounds and conditions under which these apply with high probability of success.

Key words: Caribbean, co-management, effectiveness, management, MPA, participation 

FISHERIES MANAGEMENT: EFFECTIVENESS OF CURRENT STRATEGIES AND APPROACHES IN CARICOM COUNTRIES

Singh-Renton, S.

CARICOM Fisheries Unit, Third Floor, Corea’s Building, Halifax Street, St. Vincent and the Grenadines, West Indies.

Since 1995, the continuation of a major regional fisheries initiative supported by CARICOM (the Caribbean Community and Common market), the CARICOM Fisheries Resource Assessment and Management Program (CFRAMP), assisted twelve Caribbean countries to make steady progress towards effective management of their fisheries.

The improvement of national fisheries statistical systems contributed to the establishment and activities of several regional resource assessment working groups. Specific biological and population studies of resources were conducted, providing valuable data for refining resource assessment analyses and management advice. The development of ‘rights-based’ approaches received increased attention through CFRAMP promotion of selected national co-management projects some of which involved management of marine reserves, implementation of community education programmes, and training of fisheries staff and leaders of fisher folk organisations. These efforts succeeded in promoting specific co-management arrangements, and demonstrated the roles and benefits of community and stakeholder involvement in the decision-making process. CFRAMP research yielded positive evidence of the contribution of marine reserves to reef fish resource replenishment. There is ongoing support for establishment and management of marine reserves in other areas of the Caribbean. CFRAMP countries developed preliminary national fisheries management plans, for discussion and refinement in consultation with fishers and other interest groups.  The levels achieved by different activities varied with country. 

Despite the progress noted, active fisheries management is not widely practised in CARICOM countries. Governments in these countries remain reluctant to impose unpopular active management measures, and slow to develop application of ‘rights-based’ management approaches. Owing to limited financial resources, fisheries staffs still have to perform a mix of demanding tasks.  These constraints emphasize the importance of continuing the work initiated by CFRAMP, as well as an urgent need to increase public awareness of the problems and possible solutions. Other aspects, such as monitoring, control and surveillance, and compliance with global processing and trading standards, pose significant management challenges to many Caribbean countries. The success of fisheries management approaches also requires consideration of the likely social and economic impacts of various management decisions, and countries are working towards expanding their statistical systems to include pertinent social and economic information. Ongoing and planned regional initiatives will be addressing these evolving issues. 

The imminent activation of the Caribbean Regional Fisheries Mechanism (CRFM) will provide continuity in regional fisheries development and management activities. The CRFM signifies a key step towards achieving regional co-operation in addressing the management of shared resources, and other issues of common concern.

ROMANA – BAYAHIBE

WORKING TODAY FOR THE TOURISM OF TOMORROW

Gil, L.

Romana Bayahibe. Rep. Dominicana. Tel. (809) 4729565 ó 472 7859.  lisgil@hotmail.com  romanabayahibe@codetel.net.do
The Romana-Bayahibe project emerge as an initiative of seven hotelkeepers to maintain, protect and improve natural resources in the area. The lack of environmental education in Dominican Republic, embraces the highest levels of politics. This provoke a deficient control, prevision and projection of what will be the island future. For this reason, hotelkeepers from Romana-Bayahibe recognizing the importance of The East National Park, adjacent to the hotel zone, decide to invest in environmental protection programs as GREEN GLOBE and BLUE FLAG certification.

By this year five, of the seven hotels from the zone already have the green hotel certificate that guarantee a hotel operation connected with  environment. In addition,  there’s an integrative and communal education program to achieve a significant  change in behavioral schemes that already Dominicans have maintained. Illness prevention programs, solid waste management, residual waters treatment, training about the area biodiversity, management and control of water consumption, support to local handcrafts development, these are some of the actions included in our agenda form the last two years.

 
The hotelkeepers of the zone assumed their social responsibility, cultural, economical and environmental quota, with certainty that, if they didn’t it, they would not be able to guarantee their own survival in the future as a touristic destiny.

THE BONAIRE NATIONAL MARINE PARK - A MODEL OF SUCCESS.

De Meyer K1, & Simal, F.2

1The Coral Reef Alliance.  Kaya Madrid 3a.  Bonaire.  Dutch Caribbean.  http://www.coral.org
2Bonaire National Marine Park (BNMP),P. O. Box 368,Bonaire, The Netherlands manager@bmp.org
Both scientists and visiting divers consider Bonaire’s reefs to be amongst the best preserved and most diverse of the Caribbean. This is in no small part due to the protection afforded to the island’s marine resources by the Bonaire National Marine Park. The goal of the Marine Park is to protect Bonaire’s coral reef, seagrass and mangrove ecosystems whilst maximizing returns from both commerce and recreation. The Marine Park has come to be recognized as a model of its kind and much of this success can be directly or indirectly attributed to the Marine Park’s ability and willingness to work with and engage divers and the dive industry in “hands on” marine conservation. 

By fostering a close working relationship with the dive industry, the Marine Park has been able to benefit from dive tourism in a variety of ways. Divers pay for conservation through the levying of a $10 annual diver admission fee, which is collected by island dive operators on behalf of the Park. Divers have the security of knowing that, by law, these monies can only be used for the upkeep and maintenance of the Marine Park. They also enjoy a number of tangible returns, most obviously well maintained mooring buoys, an array of outreach materials (sign boards, posters, leaflets and brochures) and Park enforcement of rules and regulations. By engaging dive operators and their staff the Marine Park has been able to dramatically increase the level of education and supervision available to visiting divers through compulsory orientations and orientation dives as well as dive operator initiatives such as buoyancy workshops and continuing education programs. Furthermore by encouraging divers and dive operators to report contraventions of the Marine Environment Ordinance, report the condition of public moorings as well as participating in on going monitoring and sighting programs, the Marine Park is able to dramatically increase the amount time spent protecting the Park. 

Empowerment and co-operative management have been the keys to success along with a willingness to find compromises and work together.  There are still many challenges to be faced as Bonaire’s tourism industry continues to grow with a consequent increase in coastal zone development and most recently the construction in the Marine Park of a new fueling dock for airport. If the Marine Park is to continue to succeed it is imperative for all stakeholders to recognize the threats facing the Marine Park and to work together to find solutions.
CORAL REEFS FOR TOURISM – A COMMUNICATION TOOL KIT

Carbone G1., van't Hof, T2.

1 United Nations Environment Programme, 39-43 Quai Andre Citroen, 75015 Paris, France, Email: gcarbone@unep.fr,  www.uneptie.org/tourism
2 Marine & Coastal Resource Management Consulting, The Bottom, Saba, Netherlands Antilles e-mail tomvanthof@hotmail.com
The coral reef communication tool kit, targeting the tourism industry, aims at supporting communication efforts of companies and organisations committed to tourist outreach and making them aware of the crucial role they can play in protecting coral reefs.

The development of the tool kit followed the assessment of the impacts on coral reefs and the level of awareness of the various key actors in the Caribbean region.  This assessment was carried out by UNEP with the financial support of the French Ministry of Environment. 

The tool kit contains five communication tools, which are available free of charge and ready for reproduction. A passport, poster, quiz and chart for boaters target the tourists visiting coral reef destinations, while a wall calendar has been designed to remind hotel managers of the top twelve areas where action can be taken in their hotel’s facilities to prevent impacts on coral reefs.

In addition, a web site has been developed and hosted by UNEP Division of Technology, Industry, and Economics (DTIE) hosting the same message

(www.uneptie.org/pc/tourism/sensitive/coral/home.htm).

The ‘consumer’ has been selected as key target of this communication campaign because tourists have direct, as well as indirect, impacts on coral reefs.  In addition, heightened awareness of more informed tourists will create a demand for sustainable products, and will therefore provide an incentive for industry players – such as accommodation providers, marina managers etc – to improve their sustainable standards.

The five tools are available in five languages.  All tools have a special area for inserting the logo of the company or organization that prints and distributes them.  Size and formats have been selected to facilitate a wide dissemination of the tools.  The tools can be also be distributed with travel documents or in in-flight magazines, hotel lobbies and rooms, or at travel agencies, airport lounges, visitor information and recreation centres and hotels reception areas.

The five tools can be viewed in PDF at: www.uneptie.org/pc/tourism/sensitive/communicationtool-kit.htm; and can be ordered free of charge (QuarkXpress format) by contacting:  unep.tie@unep.fr or by fax + 33 1 44 37 14 74.

THE ROLE OF ENVIRONMENTAL EDUCATION IN MITIGATING TOURIST-RELATED DAMAGE TO CORAL REEFS: A TRAINING MODEL FOR TOURISM PROFESSIONALS AND RESOURCE MANAGERS

Brylske A.F.

Project AWARE Foundation, 3324 SW 8th Court, Cape Coral, Florida 33914, USA.  alexb@projectaware.org, www.projectaware.org 

The sustainability of coral reefs in popular tourism destinations is an increasing concern.  As a result, there is a growing consensus among resource managers and tourism professionals on the need to improve the environmental awareness of divers and snorkelers who visit coral reefs.  While some modest attempts have been made to educate tourists and the professionals who supervise them, there has been until now no single curriculum that speaks to these concerns comprehensively.

To address this need, an in-depth professional development seminar was developed entitled, “Marine Resource Management for Dive Professionals” (MRM).  The program was designed to improve environmental awareness of scuba instructors, divemasters and other tourism professionals by focusing on four critical objectives: 1) to impart an understanding of the basic biology and ecology of coral reefs; 2) to acquaint participants with pertinent resource management issues and strategies in use around the world; 3) to provide practical guidance for teaching low-impact diving techniques; and 4) to instill an environmentally-responsible ethic in coral reef tourists.  The program is also an excellent orientation for resource managers to the issues affecting divers, and to the perspective of the international dive tourism industry.

This paper highlights the development and formative evaluation of the MRM program covering a period from May 1999 through March 2001.  Nineteen programs were conducted by the author involving nearly 400 tourism and resource management professionals from throughout North America, the Caribbean, Egyptian Red Sea and Southeast Asia.  The results demonstrate a practical and successful approach for training professionals in sustainable coral reef tourism.  The project also serves as a useful template for other tourism sectors concerned with encouraging low-impact utilization of natural resources.
THE SOUFRIERE MARINE MANAGEMENT AREA – A CASE STUDY.

Scott, S.

Soufriere Marine Management Association, P O Box 305, Bay Street, Soufriere, Saint Lucia, West Indies (smma@candw.lc)  http://www.smma.org.lc
Soufriere is a picturesque rural town, located on the southwest coast of the island of St. Lucia. Because of its mountainous topography and relative isolation, the Soufriere region has not been part of the main transformations that have affected the rural economy of St. Lucia over the past few decades. Its agriculture is characterized by mixed crops produced on small to medium size estates and it is a supports a traditional artisanal fishing community. 

In the recent past, Soufriere witnessed radical changes provoked by the growth of tourism in the coastal zone, and in the late 1980s and early 1990s, the multiplicity of uses and growing demand for scarce and fragile resources generated critical impacts and conflicts. Over the years, management authorities have been aware of these issues and initiated a number of programs and measures aimed at addressing them; however, due to insufficient financial and human resources to effectively implement recommendations, conflicts continued to increase. In 1992, the Soufriere Regional Development Foundation (a community based non governmental organization involved in facilitating development activities in Soufriere), initiated a planning process aimed at devising a plan to effectively address all concerns. It was agreed that the process should be fully independent and participatory. 

The experimental nature of the exercise and its potential usefulness to other parts of the country and the Caribbean region was also recognized. Ultimately, all efforts from this new approach resulted in a system that contained details of a proposed Zoning Agreement (which included marine reserves, fishing priority areas, multiple use areas, recreational areas, and yacht mooring sites), legal provisions needed to manage individual activities such as fishing, diving, yachting, marine transportation, demarcation requirements, materials for user information, and training needs. 

The zoned area was called the Soufriere Marine Management Area (SMMA) and was managed by the Soufriere Foundation with technical support from the Department of Fisheries, under the guidance of a Technical Advisory Committee (TAC) comprising key management authorities and user groups. The Soufriere Foundation was selected to serve as secretary to the TAC and the Department of Fisheries as the Chair. In 1995 the SMMA was formally established.

In 1997-8, the SMMA went through a period of relative instability, as some provisions of the original agreement were being questioned, and as conflicting needs and demands were being expressed by the parties involved. An institutional review resulted in the formation of a not-for-profit organization, the Soufriere Marine Management Association’ overseen by a board of directors consisting of the main stakeholders, and a broad-based advisory body which provides a forum for all stakeholders to express their needs, views and concerns.

SEAWEED CULTIVATION AS A LIVELIHOOD IN CARIBBEAN COASTAL COMMUNITIES

Smith, A.H., Renard, Y.

Caribbean Natural Resources Institute (CANARI), New Dock Road, Vieux Fort, St. Lucia. ahsmith@candw.lc   http://www.canari.org
Seaweed cultivation has been tried in the Caribbean since the 1970s, largely inspired by the advances in labour-intensive and low cost methods in various Pacific countries.  Efforts in the region have been aimed at two distinct applications.  The first is the production of agarophytes and carrageenophytes as raw material to be exported for industrial extraction of phycocolloids.  The second is the smaller scale production of various red algae that are the basis of traditional foods in the region and whose supply has declined due to over harvesting of natural stocks.  This paper focuses on the latter application, and looks at the requirements for developing artisanal seaweed cultivation as a source of income for coastal communities.

The experience of the past 20 years shows that development projects in the region have focused mainly on technological aspects of cultivation and have been successful in addressing issues of species and strain selection, propagation methods and materials, site requirements, plot maintenance and initial post-harvest processing.  Despite these advances commercial development has been slow but it remains apparent that there is potential for expansion of this activity.  In order to realize this potential the transfer of the technology needs to be supported by a better understanding of the institutional, social and economic factors that are critical to its success.  These include the identification of appropriate target groups for extension projects, the availability and type of training and technical support needed, the securing of rights of access and tenure, the management of potential conflicts over the use of sea space, and the identification of local and export markets and mechanisms to access them.  A research project underway in St. Lucia includes an experiment that is testing the cultivation of species currently in high demand in the region and formulating a plan to define how a coastal community can maximize the benefits generated from seaweed cultivation.  The paper describes the main questions addressed by the project, and the method and process used in this research.

Fisheries - alternative livelihoods.

ECOREGIONAL CONSERVATION IN THE MESOAMERICAN REEF: PLANNING AND

IMPLEMENTING AT LARGE SPATIAL SCALES

McField, M. 

Senior Program Officer/Belize, WWF Mesoamerica Reef Program, P.O. Box 512, Belize City, Belize, Central America

mcfield@btl.net, www.worldwildlife.org, www.wwfca.org
WWF’s approach of Ecoregional Conservation (EC) links conservation planning to the spatial and temporal scales most compatible with ecosystem functioning and biodiversity conservation.  Conservation landscapes/seascapes should include representation from all distinct natural communities and networked protected areas, thus fostering the maintenance of viable populations and ecological/evolutionary processes that create and sustain biodiversity.
WWF initiated EC planning in the Mesoamerican Caribbean Reef (MACR)  by developing a GIS biodiversity database and sponsoring a workshop for over 60 local and international experts to determine and evaluate biodiversity priority areas and recommend actions to ensure their long-term preservation.  The priority areas were first delineated by key taxa/guilds then integrated into 26 Biodiversity Priority Areas, which were ranked according to threats, persistence likelihood and future threats.  The participants also identified conservation strategies, actions and information gaps.  In response to one such information gap, WWF conducted a regional reef survey that aimed to determine the ecological status of reefs throughout the region, monitor recovery from 1998 disturbances and give regional researchers ecoregional perspective and training.  It represented the first time a team of regional scientists have collaborated on a scientific reef survey throughout the MACR.  In general, the study found trends in coral diversity (increasing N-S), coral cover and juvenile abundance (decreasing N-S), and some disturbingly low coral cover at some sites.  Diseases were highest in Honduras and lowest in Belize, with the highest variability in Mexico.  Belize had relatively high recent mortality, likely from bleaching and hurricane damage.  This ecoregional perspective provides invaluable insights for the next phase of conservation planning and leads to more targeted questions for future studies on various scales.  The MACR program continues to support several site-based conservation programs, particularly related to marine protected areas, fisheries management and tourism impacts.  Thus, our ecoregional planning efforts are complemented by coordinated actions at both the regional and local levels.  We are particularly interested in the establishment of a regional network of effectively managed and interconnected marine protected areas.  We recognize that land-based interventions in the watersheds are also required and acknowledge the additional breadth of partnerships and collaborations necessary to do this on a regional scale.  Thus, the time is right to develop a holistic conservation plan for the ecoregion, in conjunction with regional partners like the MBRS project, TNC and WCS, that will guide our combined efforts and maximize the biodiversity returns on the significant capital and human investments being made in this critical but threatened ecoregion. 

CHAPTER 5

Workshop Outputs

The ICRI Regional Workshop for the Tropical Americas and the Caribbean was held on June 12-14, 2002 in Cancun, Mexico and focused on coral reef issues in the Tropical Americas and the Caribbean and their relationship to global issues and status of coral reefs.  As part of the ICRI Initiative the Workshop took place in the context of:

1. Priority issues identified by the 1st ICRI Tropical Americas and the Caribbean Workshop in Montego Bay, Jamaica, July 5-8, 1995, and new developments since then.

2. ICRI priorities identified in the ICRI Call to Action, ICRI Renewed Call to Action, Framework for Action, and Commitment to Action.

3. ICRI priorities identified in three regional workshops – East Asia (April 2001), Indian Ocean (November 2001), Tropical Americas and the Caribbean (June 2002) – and the global International Tropical Marine Ecosystems Management Symposium (ITMEMS).

The Workshop programme consisted of the following components:

1. Thematic areas – these focused on the identification of key issues concerning the following topics: a) Marine Protected Areas; b) Information, Education and Public Awareness; c) Integrated Coastal Zone Management; and d) Fisheries. 

2. Concurrent working group sessions in each of the thematic areas.

3. Papers, posters and additional materials presented by the participants.  These were organized around the thematic areas and incorporated into the working groups programme. 

The Workshop Sessions of the three-day Regional Workshop for Tropical Americas were intended to accomplish the following three major outputs:

1. Regional Status Report for the Tropical Americas

2. Priorities for Management Action.

3. Recommendations for the ICRI Regional Agenda for Action.

Other outputs include submissions to relevant political and environmental processes, including the ICRI-CPC, Partnership Convention (2002), ITMEMS II and global, environmental, biodiversity, and climate change conventions.

1. THE REGIONAL STATUS REPORT FOR THE TROPICAL AMERICAS

The ICRI Regional Status Report for the Tropical Americas was synthesized from the regional and national reports presented during the first day plenary session.

Most of the information available in the region shows a rapid deterioration of the marine and coastal environments; several indicators such as algal cover, disease incidence and diminishing fishing capture and revenue have mobilized communities, academic institutions, multilateral international institutions, the private sector and governments to develop strategies and to take action to address these issues.

Some reefs have been fortunate enough to be spared for now but immediate action has to be taken in order to preserve what is left and if possible to restore the degraded environments through a concerted effort of all the parties and stakeholders involved.  The data below show some promising sites while others raise concern due to its alarming conditions.

Table 1: Percentage coral and algal cover at select sites within countries in the Wider Caribbean Region.

	Country
	% Coral Cover

(year)
	% Algal Cover (year)
	Condition
	Source

	Bahamas

“Fernández Bay”
	6.1

4.2
	1996

2001
	39

41
	1996

2001
	Relatively stable, last 3 years
	CARICOMP

	Barbados

“Bellairs Ref.”
	25.7

19.9

33.4
	1999

2000

2001
	
	
	High fluctuations in coral cover suggesting some error in datasets
	CARICOMP

	Belize

“Carrie Bow Cay”
	16.7

12.1
	1997

1999
	64.9

68.9
	1997

1999
	Algal cover dominates 
	CARICOMP

	Bermuda


	Mean 20.5
	1998-2000
	36.8

46.5

38.1

48.9

47.2
	1997

1998

1999

2000

2001
	Relatively stable, last 3-4 years
	CARICOMP

	Colombia

“Chengue Bay”
	34-35

31.1

31.4
	1993-1999

2000

2001
	56

37
	1993

2001
	Relatively stable
	CARICOMP

	“San Andres Island”
	27.0

25.6

21.9

28.4
	1998

1999

2000

2001
	26.2

36.7

35.2

47.4
	1998

1999

2000

2001
	Relatively stable, algal cover increase
	CARICOMP

	“Providence Island”
	13.1

15.65
	2000

2001
	41.6

52.8
	2000

2001
	Relatively stable
	CARICOMP

	Costa Rica

“Punta Cahuita Reef”
	13.3

14.6
	1999

2000
	59.3

62.9
	1999

2000
	Relatively stable, low coral cover
	CARICOMP

	Dominican  Republic

“El Peñón”
	20.8

8.2

11.5
	1997

2000

2001
	25.8

48.5

36.7
	1997

2000

2001
	Signs of deterioration over the last four years
	CARICOMP

	Jamaica

“Discover Bay”
	10.7

12.1
	1997

1999
	61.3

65.8
	1997

1999
	Relatively stable
	CARICOMP

	Mexico

“Puerto Morelos”
	< 2.0

2.3
	1996-1999

2001
	93.0
	1996-2001
	Algae dominates the reef.  Lowest coral cover
	CARICOMP

	Panama

“Isla Colon Ref.”
	26.5

25.8

26.8
	1999

2000

2001
	21.9

33.4

29.7
	1999

2000

2001
	Good

algal cover increase 
	CARICOMP

	Puerto Rico

“La Parguera”
	46.0

44.9

39.9

44.5
	1998

1999

2000

2001
	29.0

34.0

38.0

33.0
	1998

1999

2000

2001
	Excellent
	CARICOMP


	Country

“sitio”
	% Coral Cover (year)
	% Algal Cover (year)
	Condition
	Source

	Saba. n.a.

“Ladder Labyrinth”
	12.7

13.2
	1996

1998
	57.7

54.6
	1996

1998
	Relatively stable, last 3 years
	CARICOMP

	Trinidad y Tobago

“ Buccoo Reef.”
	29.7

33.6

33.2
	1997

1998

2000
	37.7

32.9

41.6
	1997

1998

2000
	Relatively stable
	CARICOMP

	Venezuela

“Cayo Sombrero”
	40.0

39.0

36.0

41.0
	1998

1999

2000

2001
	< 10.0
	1998

1999

2000

2001
	Good
	CARICOMP


	MEXICO

“Parque Nacional Costa Occidental de Isla Mujer, Punta Cancún y Punta Nizuc”

	Place
	% Coral Covert (year)
	% Algal Cover (year)
	Condition
	Source

	El Farito
	0.92
	2001
	56.33
	2001
	Algae dominates the reef.  Lowest coral cover
	CONANP

	Sac Bajo
	0.33
	2001
	38.33
	2001
	Algae dominates the reef.  Lowest coral cover
	CONANP

	El Garrafon
	8.58
	2001
	62.39
	2001
	Algae dominates the reef.  Lowest coral cover
	CONANP

	La Cadenita
	14.92 
	2001
	36.08
	2001
	Good
	CONANP

	Manchones Grande
	16.13

8.50
	2000

2001
	72.70

66.13
	2000

2001
	Reduction in coral cover
	CONANP

	MEXICO

“Parque Nacional Costa Occidental de Isla Mujer, Punta Cancún y Punta Nizuc”

	Place
	% Coral Covert (year)
	% Algal Cover (year)
	Condition
	Source

	Manchones Chico
	21.46

17.75
	2000

2001
	51.08

82.44
	2000

2001
	Reduction in coral cover
	CONANP

	Punta Sur
	3.50
	2001
	64.29
	2001
	Algae dominates the reef.  Lowest coral cover
	CONANP

	La Bandera
	14.46
	2001
	56.96
	2001
	
	CONANP

	Cuevones Grande
	11.00
	2001
	91.86
	2001
	Algae dominates the reef.  Lowest coral cover
	CONANP

	Cuevones Chico
	19.94

17.94
	2000

2001
	55.54

51.38
	2000

2001
	Good
	CONANP

	Chitales Grande
	32.25
	2001
	22.95
	2001
	Good
	CONANP

	Chitales Chico
	24.47

28.16
	2000

2001
	45.43

26.70
	2000

2001
	Good
	CONANP

	Cuevas de afuera
	2.42
	2001
	66.90
	2001
	Gorgonians dominate the reef.  Lowest coral cover
	CONANP

	San Toribio
	3.33
	2001
	73.08
	2001
	Gorgonians dominate the reef.  Lowest coral cover
	CONANP

	La Iglesia
	0.54
	2001
	49.34
	2001
	Gorgonians dominate the reef.  Lowest coral cover
	CONANP

	Barbones
	1.75
	2001
	61.89
	2001
	Gorgonians dominate the reef.  Lowest coral cover
	CONANP

	El Grampin
	4.48 
	2001
	40.00
	2001
	Gorgonians dominate the reef.  Lowest coral cover
	CONANP

	La Herradura
	4.81
	2001
	76.21
	2001
	Gorgonians dominate the reef.  Lowest coral cover
	CONANP

	La Pared de Sara
	1.42
	2001
	62.11
	2001
	Gorgonians dominate the reef.  Lowest coral cover
	CONANP

	La Perdida
	0.10
	2001
	48.95
	2001
	Gorgonians dominate the reefs.  Lowest coral cover
	CONANP

	1ra Barrera
	15-26

20.68
	1999

2000
	25-50

30.97
	1999

2000
	Good
	CONANP

	3ra Barrera
	20-45

27.73
	1999

2000
	45

49.83
	1999

2000
	Good
	CONANP

	MEXICO

Reserva de la Biosfera Arrecifes de Sian Ka’an

	“Punta Yuyum”


	39.84

26.59
	1992

2001
	48.00

29.30
	1992

2001
	Good

Spurs and grooves System. High coral cover and diversity as well as topographic complexity.
	AMIGOS DE SIAN KA’AN A.C

	“Pedro Paila”


	16.65

9.10
	1993 2001
	35.13 29.28
	1993 2001
	Medium coral cover. Spurs 3 m in height, topographic complexity.
	AMIGOS DE SIAN KA’AN A.C

	MEXICO

Reserva de la Biosfera Banco Chinchorro

	“El Caldero”
	20.33
	2001
	20.63
	2001
	Acropora palmata dominates this reef. Medium coral cover
	AMIGOS DE SIAN KA’AN A.C

	“Felipe’s garden”
	14.52
	2001
	24.25
	2001
	Topographic complexity. Gorgonians and sponges dominate this reef. Low coral cover.
	AMIGOS DE SIAN KA’AN A.C

	“Cayo Lobos”
	25.98
	2001
	18.73
	2001
	Good

Located at the reef lagoon, shows a well developed coral ridge with medium coral cover.
	AMIGOS DE SIAN KA’AN A.C

	MEXICO

Parque Nacional Arrecifes de Xcalak

	“La Poza”
	20.05
	2001
	68.66
	2001
	It’s an underwater groove with spurs and grooves. Medium coral cover. Sediments and a high green algae cover
	AMIGOS DE SIAN KA’AN A.C

	“Doña Nica”
	27.91
	2001
	70.00
	2001
	Spurs and rooves System. Medium coral cover and high brown algae cover.
	AMIGOS DE SIAN KA’AN A.C

	“Jomna”
	23.83
	2001
	45.66
	2001
	Spurs and grooves System. Topographic complexity. Medium coral cover.
	AMIGOS DE SIAN KA’AN A.C


2. PRIORITIES FOR MANAGEMENT ACTION

On day two of the Workshop, after the plenary session, participants worked in working groups. Workshop discussions were guided to generate a regional perspective that best reflects the priorities for management action in the Tropical Americas. Working groups focused on the following major topics:

· MPAs: Monitoring, strengthening, revenue generation, role of communities, private sector role, carrying capacity and connectivity.

· Information, Education and Public and Institutional Awareness: getting the message across, including an international and policy-making level.
· Integrated Coastal Zone Management: LBS pollution issues, private sector involvement, community based approach, land use, conservation and management instruments.

· Fisheries: capacity building, role of communities, spawning aggregations, alternative livelihoods.

Based on the regional and national reports, the major initiatives and opportunities available for the region, and the effectiveness of those strategies and some of their approaches, each working group identified the following aspects for the above-mentioned themes:

· Major needs and key objectives
· Target activities
· Key agencies and partners
· Resource’s  mobilisation 

Table 2: Results of the MPA Working Group
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Table 3: Results of the Information, Education and Public Awareness Working Group
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Objectives

Develop a targeted and strategic educational program to enhance media effectiveness in communicating coastal issues to the 

general public.

Activities

Lack of or Poor understanding of the value of coastal and marine resources and the impact of human activities on these 

To achieve sustainable management and conservation of coastal and marine resources through targeted education and 

environmental awareness.

To change attitudes and behavioral patterns in relation to the coastal environment, in particular coral reefs and their 

associated ecosystems.

To identify the relevant target groups to be addressed and involve them in the educational process.

Conduct diagnostic studies of public awareness activities to determine those methods which have resulted in behavioral 

change such as policy and institutional changes, conservation by resource users, pollution control/mitigation by industry 

sector, etc.

Develop hands-on and activity-based teaching materials on marine and coastal resources for inclusion in primary and 

secondary school curricula and ensure their effective application.

Develop educational packages for key economic and political sectors to demonstrate the economic benefits of selected 

coastal resources conservation measures, as well as cost effective management practices and technologies to minimize land-

based sources of marine pollution.

Provide the public with the necessary tools and technologies to affect public policy and industrial practices, which may be 

detrimental to the environment.

Prepare educational materials relating to coral reefs and associated ecosystems targeting the general public. 

Information, Education and Public Awareness                                                                                                 

Working Group Results

Over Exploitation

Coastal Development

Land based discharge

Marine Recreation

Marine based discharge

Global disturbances

Key Issues


Table 4: Results of the Integrated Coastal Zone Management Working Group
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CCAD, CARICOM

Resource 

Mobilisation

Funding: I.D.B; USAID, UNEP

PRIVATE SECTOR INVOLVEMENT

Major Needs 

Key Objectives

Move towards ratification.

Implementation principles

Key Agencies 

and Partners

Government agenciesaccording to the Country

Secretariat of Protocol (UNEP-CAR/RCU)

Integrated Coastal Zone Management

Weak commitment to ICZM in the Tropical Americas due to its low priority in national agendas and lack of funding by 

governments. 

To develop sustainable ICZM through a coordinated, and action oriented institutional, policy, and legal framework, which 

emphasizes equity, empowerment, and transparency.

National ICZM plans and strategies are not developed through intersectional, interagency, interdisciplinary and public 

consultation thus, resulting in fragmented and overlapping ICZM policies and legislation. 

Inadequate regional and international coordination resulting in fragmentation and duplication of efforts.

Lack of understanding of national obligations, responsibilities, and implications of international conventions, treaties and 

agreements. 

Problem

NGO/Institutes/Universities/RAC

Major Needs

Involvement in planning.

Pre-consultation on projects.

Convince people to prefer and use  “green hotels”.

Revaluate natural resources.

Governance/accountability

Incentives. To save money and increase revenue.

Involvement of the Private Sector in the processes of Integrated Coastal Management policy and planning.

Key Objectives

Revaluate natural resources.

Encourage co-management, which requires attitudinal change among both government and officials of private sector.

Work with Industrial Associations to find acceptable practices that raise the productivity of industries, but lower the 

environmental impacts.

Develop a common language to ensure that government and private sector recognize the economic and environmental 

value of healthy ecosystems.

To coordinate donor activities and commitments in ICZM in the tropical Americas.

Objectives

LAND-BASED SOURCES OF POLLUTION

Ratification of the LBS protocol.

Define and unify the concept of pollution.

Establish ratification date.

To improve coordination of ICZM efforts at national, regional and international levels;

To initiate broad based participation (public and sectors, NGOs, resource users) in the formulation, implementation, and 

evaluation of coastal zone programmes and projects; and

Move towards ratification.

Implementation of the LBS protocol.

To coordinate donor activities and commitments in ICZM in the tropical Americas.

Target 

Activities


Table 5: Results of the Fisheries Management Working Group
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Communication and public relations 

Marketing

Motivation

Commitment

Improve the economic opportunities of the communities.

Objectives

Restore depleted fisheries resources and 

ecosystem health.

Restore depleted fisheries resources and 

ecosystem health.

Activities

It is assumed that the proposed activities will be incorporated into national and regional action plans.  

Interested parties need to develop an approach 

that incorporates: 

Resource 

Mobilisation

Key Agencies 

and Partners

Improve economic opportunities for local 

communities

Technical Assistanace

Finantial Assistance

 Improve management information.

Improve fisheries management to optimize resource use and ensure healthy coral reefs and related ecosystems

Restore depleted fisheries resources and ecosystem health.

Improve management information.

Foster equitable participation of stakeholders in the management process.

Fisheries Management

Most coral reef resources remain fully exploited, over-exploited or depleted.  While there have been efforts to obtain data and 

conduct research to demonstrate levels of over-exploitation, they have not been sufficient to achieve effective sustainable 

management. Increased environmental degradation is impacting coral reef systems and resources that depend on these 

systems.  Consequently, continued and expanded efforts in conservation and management are needed to rehabilitate 

depleted stocks, optimize sustainable utilization of resources and preserve habitat and biological diversity.


3. Recommendations for the ICRI regional For Action
THE ICRI REGIONAL WORKSHOP FOR THE TROPICAL AMERICAS:

IMPROVING REEF CONDITION THROUGH STRATEGIC PARTNERSHIPS

12-14th of JUNE CANCÚN, Q.R. MEXICO

In keeping with ICRI’s global objectives and the need to take stock at the regional level on ICRI related issues and actions emerging since 1995, this second Regional Workshop of ICRI for the Tropical Americas: Improving Reef Conditions through Strategic Partnerships was organized in Cancun, Mexico, 12-14 June 2002, in collaboration with the Comision Nacional de Areas Naturales Protegidas (CONANP), the joint ICRI Secretariat of the governments of Sweden and the Philippines and the United Nations Environment Programme (UNEP).The focus of this ICRI Regional Workshop was to review best management practices, in particular in the areas of MPA Management; Information, Education, Public and Institutional Awareness; Integrated Coastal Management; and Fisheries Management in the context of ICRI’s Regional Agenda for Action.  The Workshop was convened as an opportunity for reef researchers, managers and other stakeholders to prepare recommendations suitable for the region  to be incorporated into the strategies of Governments, international agencies and other organizations to achieve sustainable use of the Tropical Americas coral reefs.  In addition, these priorities and recommendations were formulated for incorporation in the ICRI’s recommendations to the World Summit for Sustainable Development (WSSD) in Johannesburg (September 2002). 

In this context the participants of the Workshop:
Taking into account the Renewed Call to Action of ICRI, Townsville, Australia, 26 November 1998;

Taking into consideration the ICRI Regional Agenda for Action for the Tropical Americas of 1995;

Having reviewed the major actions and initiatives implemented at the national and regional levels since 1995 and in support of the Regional Agenda for Action;

Recognizing the immense value of coral reefs and its associated ecosystems for the economies and sustainable development of the region;

Being concerned with the state of coral reefs and related ecosystems globally and regionally, and being particularly concerned at the continuing rapid deterioration of reefs in our own region;

Agreed to:
Resolution I:  Cancun Declaration ON IMPROVING REEF CONDITION  FOR THE TROPICAL AMERICAS 
1. Welcome the Renewed Call to Action of ICRI of 1998; 

2. Urge governments and other potential ICRI partners in the region to endorse and implement the Regional Agenda for Action of the Tropical Americas and the additional elements identified at this Workshop and to continue addressing the threats to coral reefs and related ecosystems in our region, and to the communities that depend on these resources;

3. Urge ICRI partners, governments, intergovernmental organizations and other organizations to continue to raise awareness of the importance of the coral reefs and associated ecosystems at local, national, regional, and international levels for example, at the meetings of the Conference of the Parties to the Convention on Biological Diversity, the Ramsar Convention, Convention on International Trade in Endangered Species (CITES), FCCC, Meetings of the Global Programme of Action on Land-Based Activities, and in particular at the United Nations World Summit on Sustainable Development (Johannesburg, September, 2002).

4. Urge governments and other potential ICRI partners (governments, local authorities and local governments regional agencies, NGOs and community groups, and research community) to endorse the Renewed CaIl to Action of ICRI and commit themselves to collaborate in implementing the ICRI Framework for Action in order to achieve conservation and sustainable use of these resources; 

5. Call upon the private sector to become a very active partner in the implementation of the Regional Agenda for Action, in particular through awareness raising on the importance of coral reefs for the viability of their economic activity;

6. Urge governments which have not yet done so, to develop their coral reefs national plans and strategies for action; including the development of coral reef monitoring programmes within their environmental and research programmes and budgets;

7. Call on organizations and other potential ICRI partners to establish local, national and joint regional actions, including at the regional level the incorporation of ICRI actions in the programmes of such intergovernmental organizations as United Nations Environment Programme (UNEP), International Oceanographic Commission (IOC), Food and Agricultural Organization (FAO), Organization of Eastern Caribbean States (OECS), Caribbean Community (CARICOM), Comision Centroamenricana de Ambiente y Desarrollo (CCAD), ACS, Caribbean Tourism Organization (CTO), international financing institutions and other governmental and non-governmental regional organizations;

8. Endorse the recommendations for coral reef research which emanated from the International Workshop of the National Center for Caribbean Coral Reef Research (NCORE), Miami 3-5 October, 2001;

9. Endorse the recommendations on MPA strengthening which emanated from the Regional Workshop on MPAs of the Gulf and Caribbean Fisheries Institute (Turks and Caicos, November 2001); and

10. Call to governments from the region, which have not yet done so to become Contracting Parties to the Cartagena Convention, the SPAW and LBS Protocols for the Wider Caribbean.

RESOLUTION II: Incorporate the following elements to the Regional Agenda for Action for the Tropical Americas as follows:

I. For Marine Protected Areas

Problem
Coastal marine systems are under threat from intense and unsustainable human activities resulting in the potential loss of unique ecosystems.  This is jeopardizing long term biological and economic viability and other benefits to the resource users.  Ensuring that these coastal resources remain in a healthy and viable condition requires effective management.

Goals
To achieve the sustainable management of coastal and marine resources through the establishment management of coastal and marine protected areas consistent with international law.

Objectives

1. To strengthen management capabilities in marine and coastal protected areas programmes transform "paper" parks into real parks.

2. To have selected areas designated and legally declared as marine protected areas with appropriate management strategies, and upgrade the level of technical expertise of coastal and marine resources management personnel.

Activities

1. Fund existing Marine Parks and Protected Areas (MPAs) initiative in the region and to ensure their long-term financial sustainability. 

2. Develop local capacities for strategic design, planning, and management of MPAs.

3. Monitor key critical parameters for adaptive management including biological, physical, chemical, social, economic, and cultural parameters.

4. Enhance human resource development in science, administration, education and enforcement through technical assistance and training.

5. Provide infrastructure support for research, administration, and resource management environmental education and awareness.

6. Review and update legislation that will support integrated coastal resource management.

7. Encourage governments to sign and ratify relevant international treaties and conventions. 

8. Promote the incorporation of the impacting lands into the management of the marine protected area.
Challenges to MPAs success (not a comprehensive list)

· Lack of sustainable funding (access to start up funding and continuing funding).

· No adequate business plan (management plan before gaining funds).

· Lack of awareness among politicians about the importance of MPAs in coral reef protection.

· Lack of education/management skills/creativity of managers (no leadership).

· Lack of  government recognition of the importance of MPAs (having an educated,  well  trained, properly compensated managers).

· Lack of government support or adequate policy.

· Lack of credibility or trust of users of the MPA or the park service.

· Lack of community education, awareness and involvement in the planning/management process.

· Tour-operators fear to charge high fees.

RECOMMENDATIONS

GOVERNANCE

· Encourage governments to promote the creation of new MPAs and improve the effectiveness of the existing ones, as a tool for coral reef conservation.

· Encourage governments to require all MPAs to have management plans in place and operational, developed with community participation.

· Encourage governments to develop a policy framework that allows for MPA co-management with the private sector.

· Strengthening surveillance and enforcement capacity (within the MPA or through institutional arrangements with other agencies).

· Government support for fisheries activities should be ecologically responsible.

SOCIOECONOMIC

· MPA managers to integrate the local community in planning and management processes


· Sharing information on MPA successes with dive operators and other clients


· Identify and disseminate the socio-economic benefits of MPAs to all stakeholders, e.g. local communities, local governments, decision makers (anecdotes, visual materials, oral histories.

· Training and education at all levels (managers, rangers, politicians, local communities)


· Donors should increase funding available for capacity building (provide for temporal and permanent staff, operations)


· Encourage income-generating projects
ECOLOGICAL

· Encourage the creation of MPA systems with an ecoregional, transboundary approach, using the best available scientific knowledge to site and delineate the MPAs, individually or as a group or system

· Promote the ridges-to-reef approach that allows the protection of watersheds influencing coastal areas


· Conduct feasibility studies (ecological and socio-economic aspects) to propose new MPAs


· Promote/fund research projects addressing biological connectivity (coastal circulation modeling, larval dispersal, population genetics)


· Encourage certification of the fishery activities consistent within the MPA mandate


· Encourage a certification process when possible to promote MPA excellence, nationally (e.g. Costa Rica) or regionally, using the legal framework provided by the SPAW protocol.

· Aggressive promotion of MPAs as a tool (not the only one) for coral reef conservation in the next World Park Congress and the World Summit on  Sustainable Development (WSSD).

PARTNERSHIPS

· Encourage international organizations to coordinate initiatives (e.g. WCPA MPA effectiveness indicators, UNEP-ICRAN, Reefs at Risk, NOAA, TNC, websites/e-groups, Mesoamerican Barrier Reef System Project, GCFI, etc.) in order to save resources and create synergy


· Encourage partnership between MPAs and major business sectors (hoteliers, cruise lines, diving operators, boaters, airlines, taxis, car rentals) to generate income and build awareness

· Encourage contributions (user fees) by major beneficiaries of the MPA

· Encourage scientists to better reach out to managers and general public with their research data (e.g. FKNMS interpreters)


· Encourage managers to specify their needs so scientists can address them properly


· Involve the users and the local community in research and management activities

· Standardization of research/monitoring protocols for the whole region/nation

· Scientifically based but also applicable to management research protocols

· Encourage managers to share concerns with regional institutions and programs

RESOURCE MOBILIZATION

· Ask donors to launch small grants programs so to make it easier for managers to write proposals and fund short-term projects


· Create a clearinghouse where managers can get information about funding opportunities and guidelines to write proposals.

II. For Information, Education and Public and Institutional Awareness

Problem

Lack of or Poor understanding of the value of coastal and marine resources and the impact of human activities on these resources has resulted in environmental degradation throughout the Tropical Americas. 

Goal

To achieve sustainable management and conservation of coastal and marine resources through targeted education and environmental awareness.

Objectives

1. To change attitudes and behavioral patterns in relation to the coastal environment, in particular coral reefs and their associated ecosystems.

2. To identify the relevant target groups to be addressed and involve them in the educational process.

Activities

1. Conduct diagnostic studies of public awareness activities to determine those methods which have resulted in behavioral change such as policy and institutional changes, conservation by resource users, pollution control/mitigation by industry sector, etc.

2. Develop hands-on and activity-based teaching materials on marine and coastal resources for inclusion in primary and secondary school curricula and ensure their effective application.

3. Develop a targeted and strategic educational program to enhance media effectiveness in communicating coastal issues to the general public.

4. Prepare educational materials relating to coral reefs and associated ecosystems targeting the general public. 

5. Provide the public with the necessary tools and technologies to affect public policy and industrial practices, which may be detrimental to the environment.

6. Develop educational packages for key economic and political sectors to demonstrate the economic benefits of selected coastal resources conservation measures, as well as cost effective management practices and technologies to minimize land-based sources of marine pollution.

Process

· Key Issues identified

· One Key issue selected 

· Key stakeholders identified

· Successful outreach examples to address the key stakeholders shared 
· Recommendations formulated 
Key Issues

· Over Exploitation

· overfishing

· souvenirs

· mining

· aquarium trade

· Coastal Development

· sewage

· sediment

· habitat loss

· Land based discharge

· agriculture (sedimentation, nutrient run-off)

· land clearing,

· solid waste,

· industrial run-off

· Marine Recreation

· motorboats/jetskis,

· yachting,

· diving industry

· snorkelling,

· sunblock

· Marine based discharge

· Oil drilling and transportation

· Cruise lines

· Ballast water

· Exotic species

· Global disturbances

· increased Sea Surface Temperatures

· bleaching

· sea level rise


· hurricanes/storms

Key Issue: Overexploitation
Overfishing: 

Key targets:

· Fishermen

· Community

· Children

· Policy makers

· Tourism sector

· Scientists 

a) Target:  Fishermen
· Involve fishermen with scientific studies, policymaking processes and decision making

· Encourage formation of fishermen organizations and work with existing ones

· show alternative livelihoods and provide tools 

· Provide clear information on existing regulations
b) Target: Community
· Create sense of ownership

· Work with religious and spiritual organizations

· Employ traditional and cultural values

· Identify and work through supportive community leaders

· Involve local people in volunteer projects

c) Target: Children
· Provide environmental education

· Make use of existing educational programmes and materials 
(www.marine-ed.org; www.icrin.org)

· Speak their language and inspire them

· Make use of elderly locals and fishermen to share folklore to encourage reef conservation

· Show reef life and provide field trips

d) Target: Policy Makers
· Use international networks and protocols to support arguments for coral reef conservation policies

· Provide positive scenarios and practical solutions supported by scientific data

· Encourage enforcement of existing regulations

e) Target: Tourism sector
· Discourage consumption of local non-sustainable harvested products

· Discourage restaurants and souvenir shops from purchasing non-sustainable harvested products

· Encourage dive operators to support local monitoring projects

f) Target: Scientists
· Involve fishermen in gathering data

· Encourage scientists to perform studies related to over fishing issues

III. For Integrated Coastal Zone Management

Problem

1. Weak commitment to ICZM in the Tropical Americas due to its low priority in national agendas and lack of funding by governments. 

2. National ICZM plans and strategies are not developed through intersectional, interagency, interdisciplinary and public consultation thus, resulting in fragmented and overlapping ICZM policies and legislation. 

3. Inadequate regional and international coordination resulting in fragmentation and duplication of efforts.

4. Lack of understanding of national obligations, responsibilities, and implications of international conventions, treaties and agreements. 

Goal

To develop sustainable ICZM through a coordinated, and action oriented institutional, policy, and legal framework, which emphasizes equity, empowerment, and transparency.

Objectives

1. To improve coordination of ICZM efforts at national, regional and international levels;

2. To initiate broad based participation (public and sectors, NGOs, resource users) in the formulation, implementation, and evaluation of coastal zone programmes and projects; and

3. To coordinate donor activities and commitments in ICZM in the tropical Americas.

LAND-BASED SOURCES OF POLLUTION

1. Major needs

· Ratification of the LBS protocol.

· Define and unify the concept of pollution.

· Establish ratification date.

2. Key objectives

· Move towards ratification.

· Implementation of the LBS protocol.

3. Target activities

a) To move toward ratification
· An awareness campaign

· Funding local expertise (CBD, St. Lucia)

· Early action to gain experience, using documentation of existing initiatives

· Funding: for assess and actions

· To share information between countries at a technical and political level.

b) Implementation principles

· To have goals that are possible to reach.
· To establish standard criteria to evaluate all countries, considering local capacities.
· Adaptive feed-back loop.
4. Key agencies and partners

· Government agencies according to the country.

· Secretariat of Protocol (UNEP-CAR/RCU)
· NGO/Institutes/Universities/RAC

5. Mobilization of resources

· Funding: I.D.B., USAID, UNEP

· CCAD, CARICOM

PRIVATE SECTOR INVOLVEMENT

1. Major needs and objectives

· Incentives.  To save money and increase revenue.

· Involvement in planning.

· Pre-consultation on project s.

· Convince people to prefer and use  “green hotels”.

· Revaluate natural resources.

· Governance/accountability.

2. Key objectives
· Involvement of the Private Sector in the processes of Integrated Coastal Management policy and planning.

· Encourage co-management, which requires attitudinal change among both government and officials of private sector.

· Work with Industrial Associations to find acceptable practices that raise the productivity of industries, but lower the environmental impacts.

· Revaluate natural resources.

· Develop a common language to ensure that government and private sector recognize the economic and environmental value of healthy ecosystems.

IV. For Fisheries Management

Problem

The status and trends in reef fisheries in the Tropical Americas continue to be a cause for concern.  Most coral reef resources remain fully exploited, over-exploited or depleted.  While there have been efforts to obtain data and conduct research to demonstrate levels of over-exploitation, they have not been sufficient to achieve effective sustainable management. 

Additionally, there is evidence that increased environmental degradation is impacting coral reef systems and resources that depend on these systems.  Consequently, continued and expanded efforts in conservation and management are needed to rehabilitate depleted stocks, optimize sustainable utilization of resources and preserve habitat and biological diversity.

Goal

Improve fisheries management to optimize resource use and ensure healthy coral reefs and related ecosystems.

Objectives

1. Restore depleted fisheries resources and ecosystem health.

2. Improve management information.

3. Foster equitable participation of stakeholders in the management process.

4. Improve the economic opportunities of the communities.
Activities

1. Restore depleted fisheries resources and ecosystem health.

· Determine impacts to ecosystem health and reduce these impacts through ICZM.

· Identify and establish a regional goal for no-take areas.

· Develop / improve management mechanisms in non MPAs.

· Promote fisheries practices that protect habitats.

2. Improve management information.

· Develop/improve monitoring of exploited resources.

· Establish simple indices for management to identify levels of exploitation.

· Promote research to improve understanding of the connectivity of marine ecosystems within the region.

· Foster regional coordination in the management of coral reef fisheries.

· Develop ecosystem-based approaches for resources assessment.

· Incorporate appropriate popular knowledge in management planning.

· Assess and incorporate socio-economic information into management decisions.

3. Foster equitable participation of stakeholders in the management process.

· Develop programs to improve education and awareness for policy makers, fishermen, farmers, children, developers, tourism interests and other groups whose activities impact coastal and marine resources.

· Ensure active and equitable stakeholder participation in the management process.

· Establish appropriate mechanisms for conflict management.

4. Improve economic opportunities for local communities

· Develop socio-economic profiles of local communities.

· Provide training for alternate income sources, such as ecotourism, recreational fishing and mariculture activities.

· Develop marketing strategies to exploit non-targeted species.

Key agencies and partners

· Technical Assistance

Universities, NGO’s, Research institutes (IMA, CANARI, etc.), national fisheries administrations, Regional Projects/Programmes (Caribbean Fisheries Management Council, MBRS, GCRMN), CFRAMP, World Fish Center, US-NOAA National Marine Fisheries Service, US Fish and Wildlife Service, national and regional fisheries institutes, national protected areas administrations, ministries in charge of education, environmental agencies, ICLARM, FAO, CARICOMP.

· Financial Assistance

UNEP-World Conservation Monitoring Centre, UNDP, GEP, US-NFWF, WWF, FAO, IFAN, USAID, The Nature Conservancy, Ocean Conservancy, ICRAN, GTZ, JICA, The Netherlands Cooperation, DANIDA, DFID, CIDA, SIDA. 

Mobilization of resources

It is assumed that the proposed activities will be incorporated into national and regional action plans.  In order to achieve these recommendations, interested parties need to develop an approach that incorporates the following elements:

· Communication and public relations 

· Marketing

· Motivation

· Commitment
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Mr. Nelson Andrade, Coordinator of CEP, thanked the representatives from the governments from the wider Caribbean, NGOs, private sector, scientists, and researchers for their input to the workshop.  He particularly thanked the government of Mexico for hosting the ICRI regional workshop for the Tropical Americas and the governments of the Philippines and Sweden for co-chairing the International Coral Reef Initiative Secretariat for the year 2001-2002.  He noted the importance of the World Summit on Sustainable Development dialogue for the region.  Finally he urged the participants to keep a closer contact with the ICRI Secretariat and the UNEP Caribbean Environment Programme as we work together to reverse the decline in coral reef health for the benefit of the people.   
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Status and temporal trends at CARICOMP coral reef sites

ICRI 2002  summary report

CARICOMP*: G.F. Warner , S.R. Smith , E. Jordan-Dahlgren , D.M. Linton1, J.D. Woodley , P. Alcolado , K. Bonair , D. Bone, K.C. Buchan , P. Bush , J. Cortés , A. Croquer7, K. De Meyer , R.G. Fernandez5, A. Fonseca10, J.R. Garcia , P. Garcia-Parrado12, J. Garzón-Ferreira , P. Gayle , D.T. Gerace8, F.X. Geraldes , J. Gunther2, R. Guppy6, R. Juman6, K.H. Koltes , E. Knobbe , E. Klein7, R. Laydoo6, F. Losada7, G. Menendez5, J.M.Mow-Robinson , G. Ostrander17, H.A. Oxenford , C. Parker19, L.P.J.J. Pors , D. Perez7, A.R. Ramirez13, R. Rodriguez , F. Ruiz-Renteria21, J.Ryan , J.J. Tschirky , E. Weil12

The CARICOMP coral reef monitoring, conducted from 1994–2001 has revealed that most of the reefs have remained fairly stable.  At some sites, however, there are patterns of decreasing coral cover and increasing algal cover.  Below are summaries for individual countries and sites indicating the trends over the period.
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PUERTO RICO

The reefs at La Parguera are generally in excellent condition, and this is reflected in the relatively high percentage coral cover, averaging 44.5% in 2001, with the massive coral species dominating, accounting for more than 90% of the total coral cover.

There has been no significant change in the percentage cover of the major benthic groups over the years.  The scleractina corals have remained the dominant biota on the reefs, with percent coral cover averaging 46% in 1998, 44.9% in 1999 and 39.9% in 2000.  Algal cover also showed insignificant fluctuations over the years, moving from 29% in 1998 to 34% in 1999, 38% in 2000 and 33% in 2001.
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Figure 1: Yearly mean percentage cover of scleractinia corals and algae.

VENEZUELA

The reefs at Cayo Sombrero, Venezuela are in good condition generally, having high coral cover and relatively low algae cover.  Coral cover has remained reasonably stable, averaging 40% in 1998, 39% in 1999, 36% in 2000 and 41% in 2001, with massive and branching corals being the dominant categories.  The small reductions in the mean percentage coral cover were not significant.  Algal cover also remained relatively stable averaging below 5% since 1998, with the dominant algae being turf, accounting for more than 90% of total algae.
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Figure 2: Yearly mean percentage cover of scleractinia corals and algae.

COLOMBIA

Chengue Bay

Coral cover at Chengue Bay, Colombia has remained relatively stable, fluctuating about a mean of 34-35% between 1993 and 1999.  In 2000 there was a decline to 31.1%, and 31.4% in 2001.  These declines are, however, statistically insignificant.

Algal cover has also remained relatively stable over years, varying from a high of 56% in 1993 to a low of 37% in 2001.  The difference between 1993 and 2001 was significantly (P=0.021). 
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Figure 3: Yearly mean percentage cover of scleractinia corals and algae

San Andres Island

The San Andres Reef site began monitoring in 1998.  Coral and algal cover have remained relatively stable over the period under review, moving from 27% in 1998, 25.6% in 1999, 21.9% in 2000 and 28.4% in 2001.  The variations in means were not significant.  Algal cover showed a significant increase in 2001 over 1998 (P=0.00024), varying from 26.2% in 1998, 36.7% in 1999, 35.2% in 2000 and 47.4% in 2001.
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Coastal marine systems are under threat from intense and unsustainable human activities resulting in the potential loss of 

unique ecosystems. This is jeopardizing long term biological and economic viability and other benefits to the resource users. 

Ensuring that these coastal resources remain in a healthy and viable condition requires effective management.

Goal

To achieve the sustainable management of coastal and marine resources through the establishment management of 

coastal and marine protected areas consistent with international law.

To strengthen management capabilities in marine and coastal protected areas programmes transform "paper" parks into 

real parks.

To have selected areas designated and legally declared as marine protected areas with appropriate management 

strategies, and upgrade the level of technical expertise of coastal and marine resources management personnel.

Fund

existing

Marine

Parks

and

Protected

Areas

(MPAs)

initiative

in

the

region

and

to

ensure

their

long-term

financial

sustainability. 

Develop local capacities for strategic design, planning, and management of MPAs.

Monitor

key

critical

parameters

for

adaptive

management

including

biological.

physical,

chemical,

social,

economic,

and

cultural parameters.

Enhance

human

resource

development

in

science,

administration,

education

and

enforcement

through

technical

assistance

and training.

Provide

infrastructure

support

for

research,

administration,

and

resource

management

environmental

education

and

awareness.

Review and update legislation that will support integrated coastal resource management.

Encourage governments to sign and ratify relevant international treaties and conventions. 

Promote the incorporation of the impacting lands into the management of the marine protected area.
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managers).

Lack of government support or adequate policy.
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Lack of community education, awareness and involvement in the planning/management process.
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Encourage contributions (user fees) by major beneficiaries of the MPA

Encourage scientists to better reach out to managers and general public with their research data (e.g. FKNMS interpreters)

Encourage managers to specify their needs so scientists can address them properly

Involve the users and the local community in research and management activities

Standardization of research/monitoring protocols for the whole region/nation

Scientifically based but also applicable to management research protocols

Encourage managers to share concerns with regional institutions and programs

Ask donors to launch small grants programs so to make it easier for managers to write proposals and fund short-term 

projects

Create a clearinghouse where managers can get information about funding opportunities and guidelines to write proposals.
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Figure 4: Yearly mean percentage cover of scleractinia corals and algae.

Providence Island

Providence Island is one of CARICOMP’s newest monitoring sites.  Monitoring began in 2000, and the data shows that there has been no significant change in any of the major benthic groups.  Mean percent coral cover averaged 13.1% in 2000 and 15.65% in 2001.  Algal cover averaged 41.6% in 2000 and 52.8% in 2001.

BELIZE

Algae dominate the reefs at Carrie Bow Cay, Belize, and the surveys have shown no sign of improvement.  Coral cover has shown signs of steady decline and algal cover shown the corresponding increase.  Coral cover fell from 16.7% in 1997 to 12.1% in 1999, and algal cover increased from 64.9% in 1997 to 68.9% in 1999.  The changes were however statistically insignificant.

[image: image22.wmf] 

Figure 5:  Yearly mean percentage cover of scleractinia corals and algae.

COSTA RICA

Monitoring of Punta Cahuita Reefs, Costa Rica began in 1999.  The 2000 survey showed no significant change in both coral and algal cover with means for coral and algae cover being 13.3% and 59.3% in 1999 and 14.6% and 62.9% in 2000 respectively.

PANAMA
Coral reef monitoring began in 1999 and shows no significant change in coral cover on the Isla Colon reefs.  Abiotic is the dominant group identified on this reef, representing 48.3% of total cover in 1999, 38.0% in 2000 and 43.7% in 2001.  Coral cover was 26.5% in 1999, 25.8% in 2000, and 26.8% in 2001.  Although coral cover remained relatively stable, algal cover showed significant increase (P= 0.23) from 21.9% in 1999, to 33.4% in 2000 and 29.7% in 2001.  The increase in algal cover was negatively correlated with the reduction in abiotic surface. 
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Figure 6:  Yearly mean percentage cover of scleractinia corals and algae.

MEXICO

Puerto Morelos Reef site has the lowest coral cover of all the CARICOMP sites.  Algae dominate the reefs at this site averaging 93%, while live coral averaged only less than 2% up to 1999 and increased slightly to 2.3 % in 2001.
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Figure 7:  Yearly mean percentage cover of scleractinia corals and algae.

DOMINICAN REPUBLIC

El Peñón, established as a CARICOMP coral reef monitoring site in 1996 has shown signs of deterioration over the last four years.  The mean coral cover in 1997 was 20.8% and by the next survey (2000) coral cover had significantly declined to 8.2%, from then there has been no significant change, averaging 11.5% in 2001.  Algal cover increased from 25.8% in 1997 to 48.5% in 2000 and 36.7% in 2001, however the fluctuation in the means was not significant.
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Figure 8:  Yearly mean percentage cover of scleractinia corals and algae.

TRINIDAD & TOBAGO

Coral cover at Buccoo Reef remains relatively stable at 32%.  Mean cover in 1997 was 29.7%, 33.6% in 1998, and 33.2% in 2000.  Algal cover followed a similar pattern, averaging 37.7% in 1997, 32.9% in 1998, and 41.6% in 2000.
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Figure 9:  Yearly mean percentage cover of scleractinia corals and algae.

JAMAICA

The coral reefs at Discover Bay, Jamaica have remained relatively stable.  Coral cover has shown negligible change in means.  Coral cover was 10.7% in 1997 and in 1999 (the most recent data) coral cover was 12.1%.  Algal cover has also showed negligible change in means moving from 61.3% in 1997 to 65.8% in 1999.
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Figure 10:  Yearly mean percentage cover of scleractinia corals and algae.

BERMUDA

Coral cover has remained relatively stable for the last 3-4 years, fluctuating about at a mean of 20.5%.  Algal cover on the other hand, although fluctuating, increased significantly from it 1997 values.  In 1997 the algal cover averaged 36.8%; 46.5% in 1998, 38.1% in 1999, 48.9% in 2000, and 47.2% in 2001.
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Figure 11:  Yearly mean percentage cover of scleractinia corals and algae.
SABA, N.A.

No data have been received since 1998.  The reefs at Ladder Labyrinth, Saba have remained in relatively stable in the last 3 years or surveys.  Mean coral cover was 12.7% in 1996 and 13.2% in 1998.  There were also no significant changes observed in algal cover at this site.  In 1996 mean algal cover was 57.7% and in 1998 it was 54.6%.
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Figure 12:  Yearly mean percentage cover of scleractinia corals and algae.

BAHAMAS

There is no evidence of improvement in the reefs at Fernandez Bay, Bahamas.  Coral cover remains relatively stable at a of 6.1% in 1998 and 4.2% in 2001, with algae cover also showing no significant change, 39% in 1998 and 41% in 2001.
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Figure 13:  Yearly mean percentage cover of scleractinia corals and algae.

BARBADOS
The data collected at Bellairs reefs, Barbados showed high fluctuations in coral cover over the years; in particular the last three years, where coral cover fell from 25.7% in 1999 to 19.9% in 2000 and in 2001 showed significant increase to 33.4%.  A 13.4% increase in coral cover over a single year is highly unlikely suggesting some error in the datasets.  Clarification and correction of the dataset is being sought.
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Figure 13:  Yearly mean percentage cover of scleractinia corals and algae.

Below is a graphical representation of the present status of the CARICOMP reef sites based on the percentage cover of the major benthic groups from our most recent data set.
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STATUS OF CORAL REEFS IN THE NORTHERN CARIBBEAN AND

ATLANTIC NODE OF THE GCRMN

Linton, D. 
Centre for Marine Sciences, University of the West Indies, Mona Campus, Kingston 7, Jamaica: dmlinton@uwimona.edu.jm
Introduction
Coral reefs are extremely important; they are rich and abundant habitats for thousands of wildlife species, they protect coastlines from storms and erosion, and form the foundation for thriving tourism and fishing industries that contribute millions of dollars to local, national and regional economies.  Reefs have the potential to provide new pharmaceutical resources.  However, coral reefs are under threat.  Global climate change, and its associated increase in sea surface temperatures, now joins dredging, pollution, over-fishing and harmful fishing practices as one of the major factors that imperil a great percentage of the world’s coral reefs.  Coral bleaching events may signal increased effects of global warming.  The effects of the mostly human-induced degradation on the world’s coral reefs are already obvious with many reef systems showing reduced cover by corals and increased cover by macroalgae.  Efforts must be made to reverse current trends in coral reef declines. 

The Northern Caribbean and Atlantic (NCA) node contains the three largest islands in the Caribbean; Cuba, (110,000 km2), Hispaniola (divided into Dominican Republic and Haiti) (76,000 km2) and Jamaica, (10,991 km2), the small, low islands of Bermuda and Cayman, as well the archipelagic islands of the Bahamas and the Turks and Caicos with their extensive banks.  Reef systems are well developed in all countries, mostly as fringing reefs along insular shelves and offshore banks.  The islands are heavily dependent on coral reef systems for their livelihood.  Coral reefs represent crucial sources of income and resources mainly through their role in tourism, fishing, and coastal protection.  More than one hundred million tourists visit the entire Caribbean region each year generating approximately $140 billion per annum.  Fisheries associated with coral reefs also generate significant wealth as they are a major source of food and provide employment to large numbers of individuals.  Jamaica at 17oN is the most southern of the NCA countries while Bermuda (32oN) has the most northern reefs and is considered an outlier as it is outside of the Caribbean Sea and totally bathed by the Atlantic Ocean. 

Coral reefs are under threat of destruction.  In countries where economic development is heavily dependent on the marine environment as a fishery resource or for tourism activity, then the likelihood of damage to coral reefs is very high, especially when this over-dependence is coupled with poor management of resources.  Predominant stresses to corals are sewage runoff and tourism impacts such as diver damage to corals and destruction of coastal habitats for hotel and marina development.

The NCA node is being coordinated through the Caribbean Coastal Data Centre (CCDC) at the Centre for Marine Sciences with support from the UNEP-CAR/RCU and ICRAN.  The CCDC is seeking the participation of institutions and individuals involved in coral reef monitoring in node countries to improve on the data and information available on the status of coral reefs.  Particular interest will be focused on those countries that have little or no coral reef monitoring with a view to building capacity to monitor, where possible, and manage data/information.  In this way data and information required for informed decision-making will become available and can be used to develop programs and strategies for the sustainable use and management of coral reef resources.  Below is a summary of the status of coral reefs in the eight node countries. 

The Bahamas 

The Bahamas is an archipelago comprising some 2750 low, carbonate islands, cays and rocks totalling 11,400 km2.  Living coral reefs fringe most of the windward northern and eastern coasts and bank edges with an estimated reef area of 2156 km2.

Coral reefs have declined in waters of the more developed and populated islands such as New Providence and San Salvador, but generally are in good condition, especially on isolated offshore banks and on the less developed and populated islands such as Abacos, Andros, Bimini, Eleuthera etc.  Sites in North and Central Andros have low coral mortality, low abundance of macroalgae and high abundance and diversity of fish.  These reefs are considered to be in good condition overall, probably because of low human impacts.  Coral reef decline is more pronounced where they are in close proximity to development, for example on San Salvador, where coral reefs are threatened by sport diving, subsistence and sport fishing, and increased habitat destruction from tourism and other developments.  Monitoring by the Caribbean Coastal Marine Productivity (CARICOMP) program since 1994 shows a change in coral cover at 10 m depth from 9.6% to 4% in 2001, while macroalgae predominates (~40%).  
Bermuda

Bermuda is a northern isolated group of 150 coral rocks, islets, and islands (with 20 being inhabited) in the Atlantic Ocean.  The islands form a narrow chain 35 km in length, with a land area of 58 km2.  The Bermuda coral reefs are the most northern in the world, with an area 188 km2, of which 101 km2 is off shore reef, 70km2 is patch reef and 17 km2 is fringing reef. 

Reefs are still fairly healthy with little declines in coral cover since the early 90's; corals are relatively free from disease and bleaching is low.  Average coral cover is 30-35% on the outer terrace, but may be only about 9% on inshore reefs.  Coral cover at the CARICOMP monitoring sites have remained relatively stable over 10 years, changing from 23% in 1993 to 18% in 2001. 

Cayman Islands

The Cayman Islands consists 3 islands: Grand Cayman, 197km2 and the most populous; Little Cayman, 25 km2 145 km to the ENE of Grand Cayman; and Cayman Brac 32km2.  The islands are composed of porous limestone rock with no rivers or streams hence there is exceptional visibility in the waters around the islands.  The shelf surrounding Grand Cayman is narrow, ranging in width from 0.5-2.0 km.  The fringing reefs (an estimated 230 km2) around the islands have shallow reef crests, and mid-shelf and shelf-edge fore reefs, along with seagrass beds and mangrove fringes. 

Coral reefs are generally in good condition.  The reefs of Little and Grand Cayman vary considerably possibly due to greater impact from coastal development and water pollution on Grand Cayman.  Recent surveys from the Department of Environment, Protection and Conservation Unit indicate that coral cover has declined at both sites.  Acropora species have been severely damaged by white-band disease, although isolated healthy stands exist. 

Cuba

The Cuban archipelago is made up of the Island of Cuba, the Isle of Youth and some 4,195 keys and islets totalling 110,860 km2.  The coral reefs grow along virtually the entire border of the Cuban shelf (>98%) and extend inshore across broad areas of the shelf.  This shelf edge is 2150 km long on the north coast and 1816 km on the south. 

The reefs are among the best in the Caribbean, probably due to minimal coastal development on the north and south coasts and to the fact that many reefs are offshore and outside of the influence of land-based sources of pollution.  Coral cover data are sketchy, however signs of decline are evident near large population centres such as Havana where highly polluted waters are damaging about 3% of the shelf edge reefs.  For example, the CARICOMP sites at 10 m depth on Cayo Coco averages 6% coral cover.  Nutrient enrichment has caused overgrowth by algae and coral diseases (white band, yellow band and aspergillosis) have caused some coral mortality.  In late 2000 and early 2001, there was a massive outbreak of white plague disease on corals near Havana.  There was intense coral bleaching in 1998, but there was also widespread recovery.  Reefs of the southwest are more impacted but live coral cover is still moderate.

Dominican Republic 

Dominican Republic has approximately 1576 km of coast, including the islands of Saona, Catalina, Beata and the Cayos Siete Hermanos, with reefs bordering approximately 166 km.  The continental shelf is generally narrow with a mean width of 7.5 km and covers an area of 8,130 km2.  The largest expanse of reef (64.2 km) is along the north coast in the Montecristi region to the northwest.  Most of the coral reefs are fringing reefs.  There are also two barrier reefs, numerous patch reefs, and four large offshore banks.  In the eastern and northwestern coasts, broad coastal shallows platforms with barrier reefs are found, while in other places, terrigeneous sediments produce high turbidity that prevents reefs from forming.

Near-shore reefs continue to be severely impacted by anthropogenic influences including sedimentation (due to deforestation, coastal development and dredging) pollution from agricultural and industrial development and untreated wastewater discharge and over-fishing.  Data from the CARICOMP site at El Penõn in the Parque del Este (a MPA) at 10 m depth indicate a decline from 20% average coral cover in 1996, to 11% in 2001.  Generally, higher coral cover is found only on deep or offshore reefs that are less impacted by anthropogenic effects.  These include the Montecristi barrier reef and the Silver Banks with mean coral cover approximating 40-50%. 

Haiti

This is the western part of the island of Hispaniola, with a coastline of 1,500 km, including the offshore islands of La Gonave, La Tortue, Ile-à-Vache and the Cayemites.  The north coast is extremely exposed and is bordered by a barrier reef separated from the mainland by a 30 m deep channel.

There is virtually no monitoring due to the political impasse between the Haitian government and the international community about funding activities, including the environment.  Presumably the reefs have suffered from the recent Caribbean-wide mortalities from coral bleaching and disease, as well as the effects of extreme deforestation, over-fishing and local pollution.  Over-fishing continues unchecked and the lack of herbivores means macroalgae growth is unchecked and covers corals.  There are obvious impacts of urban runoff from Port-au-Prince. 

Jamaica 

Jamaica is approximately 230 km long and 80 km wide, with an estimated length of coastline of 891 km.  The narrow northern shelf is fringed by a system of well-developed reefs, whereas reef development is discontinuous on the much broader southern shelf.  Offshore are the Pedro and Morant Banks where there are also coral cays.  
Coral reefs continue to show symptoms of stress, with low coral cover and dominance by macroalgae, particularly in shallow water, where coral cover generally ranges from 2% to 20%, with deeper reefs in better condition.  A reef at Discovery Bay, at 8 m depth, has been monitored by CARICOMP for 10 years and shows a marginal increase from 9% to between 12-14% coral cover.  ReefCheck surveys suggest slightly higher cover.  Reefs in the Negril Marine Park have remained fairly stable over the past five years.  The reefs are generally in poor condition as they are struggling for survival against influences such as seasonal storms, constant fishing (including spear fishing, pot fishing and seine net fishing), heavy algal cover in several areas, frequent diving and snorkelling by both tourists and locals and some sedimentation.  Improperly treated sewage, land run-off carrying residue of inorganic fertilisers from agricultural lands continue to contribute to the high nutrient loading in the coastal waters of Negril.  Live coral cover remains low, between 5 and 12% as reported by AGRRA in 2000 and coral recruitment also remains low.  There are however some reefs that appear to be outside the general area of impact and seem to be in reasonably good condition.  Recent surveys by a Reef Check team at 3 m depth in the Bloody Bay area of Negril (September 2002) suggest visual estimates as high as 30-40% coral cover, with many healthy gorgonians.  Very few fish were seen at all sites confirming that over-fishing continues to be a major problem.

South coast reefs, particularly those near high population centres, are similarly stressed e.g. coral cover near Kingston Harbour varied from 7.3% at South East Cay to 21.4% at Rackhams Cay (average 15%). 

Turks and Caicos Islands

The Turks and Caicos Islands consist of two archipelagos.  There are 8 large islands and 40 small cays, covering 505 km2 with an estimated coastline of 389 km and extending over 160 km.  The Caicos Bank is the larger of the 2 platforms and covers approximately 8,000 km2.  Water depth ranges from a few centimetres along the inland coasts of the Caicos Islands to 20–30 m at the top of the drop-off, and clarity is typically good.  A wide range of habitats occurs across the Caicos Bank.  The margins are dominated by coral, algae and gorgonian communities growing on hard substrate, while the middle of the bank is typically covered by sparse sea-grass, calcareous green algae and bare oolitic sand.  There are fringing reefs offshore, and shallow patch reefs around all islands and cays.  Providenciales is the largest and most developed island. 

The majority of the coral reefs are still considered healthy, with diverse and abundant corals.  Adverse human activity is slight with the major impact on fore-reef corals coming from intense dive tourism, especially near Providenciales, West Caicos and the western drop-off on Grand Turk.  Massive construction on East and South Caicos with direct destruction of reef habitat, and increased sedimentation, is threatening the reefs.  There is intense fishing for lobster on the large patch reefs in the shallow, sheltered waters of the Turks and Caicos Banks, but the direct impacts are relatively limited, although chlorine bleach is sometimes used.  Most of the Caicos Bank is covered by sand, algae, and sea-grasses, and is an important nursery ground for conch and lobster, but threats are minimal.  The reefs have changed little since AGRRA surveys in 1999 and levels of coral mortality remain low, while coral diversity and cover remain relatively high (>30 % at several locations).  Surveys conducted by the School for Field Studies, Centre for Marine Resources Studies on South Caicos in 1999 (using the CARICOMP methodology) indicated average coral cover of 18%, with ranges from 8-33%.  Coral disease and bleaching are rare, and a wide variety of preferred fish species, such as groupers is evident.  Coral monitoring for bleaching indicates low levels of bleaching in S. Caicos.

Conclusion

The general pattern is one of continued decline of coral reef resources, though the rate of decline may have slowed.  The decline is particularly acute where insular shelves are narrow and easily accessible and where reefs are in relatively close proximity to high population areas.  Some of the more isolated reef systems of the Bahamas, Turks and Caicos and Cuba are still considered relatively healthy.  Reefs of the Cayman Islands and Bermuda are generally healthy though increasingly impacted, while reef systems of the Dominican Republic, Haiti and Jamaica are highly impacted, with low coral cover in most shallow reefs.   In most cases the deterioration of the reefs is related to nutrient and sediment pollution from on-shore sources such as sewage and agriculture (causing algae to over-grow reefs), disease, over-fishing, direct damage to corals from anchors, destructive fishing practices (dynamite and bleach) and high diving/snorkeling pressures.  All of the countries are dependent on tourism to some extent to support their economies, but in countries such as the Dominican Republic, Haiti and Jamaica, where economic development is heavily dependent on the marine environment, the deterioration of the reef system is greater due to rapid coastal development and resultant habitat destruction.  The situation in these countries is exacerbated by high fishing pressure on coral reef fishes.  Where legislation and effective management of marine resources are given fairly high priority (Bahamas, Bermuda, Cayman) some negative effects have been halted and reef systems are stable.  However, where MPAs have not been declared (Haiti) or where they remain little more than “paper parks” (Cuba, Dominican Republic and Jamaica) coral reefs continue to be under stress. 

STATUS OF CORAL REEFS IN THE EASTERN CARIBBEAN: THE OECS, TRINIDAD AND TOBAGO, BARBADOS, AND THE NETHERLANDS ANTILLES
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INTRODUCTION
This region includes the islands of the Organisation of Eastern Caribbean States (OECS) plus Trinidad and Tobago, Barbados, and the Netherlands Antilles.  Coral reefs are critical to the economies of these islands for tourism and fisheries, but insufficient is known on the status and trends of these reefs and management is often rudimentary and inconsistent.  

The reefs of Antigua and Barbuda cover about 25km2, with large bank reefs, patch reefs and fringing reefs around both islands.  Dominica is a steep high island with little reef development, whereas on St. Lucia there are extensive coral reefs off the south and east coasts.  Those on the west coast grow mainly as veneers on volcanic rock, but are favoured by the tourists.  On Grenada there are patch and fringing reefs on the east and south coasts, and around the islands of the Grenadines.  Reefs around Montserrat are exposed to high-energy waves and also have been damaged by volcanic eruptions.  The Barbados coral reefs cover 16.4km2 with an additional 7.2km2 of coral rubble, which is being consolidated by encrusting algae.  The west and south coast has an almost continuous bank reef, which has recently shown signs of recovery.  The northeast and southeast coasts have most of the reefs and are the least impacted.  

The British Virgin Islands consist of 60 small islands, just over 150km2 in area on a 3,000km2 shelf of the Puerto Rican Bank.  These reefs are very popular for tourists, particularly those on ships and yachts.  The island of Barbados differs from most of the others being an uplifted reef surrounded by a narrow 2-3km wide shelf with several bands of fringing reefs.  These are better developed on the relatively calm, west coast which is the basis for a large tourist industry.  The French Caribbean reefs of Guadeloupe and Martinique are similar to others in the Eastern Caribbean States growing on narrow shelves around high islands.  There are a mix of fringing and barrier reefs, which are better developed on the western protected coasts. 

The Netherlands Antilles

There are 2 distinct island groupings in Netherlands Antilles.  Bonaire and Curaçao are small oceanic islands 70km north of Venezuela and exposed to persistent trade winds.  Continuous fringing reefs surround the islands, particularly on the leeward sides.  The islands of St. Maarten, Saba and St. Eustatius are in the northern part of the Lesser Antilles Arc and similar to other islands in that area.  The Saba Bank is a submerged bank in Netherlands Antillean waters that is considered to be a submerged atoll with actively growing reefs on its eastern and south-eastern edges.

STATUS OF CORAL REEF BENTHOS 

For many of the islands in the Eastern Caribbean, there has been no new information provided for this 2002 report.  There are more details in the Status report published in 2000.

Dominica
Most of the reefs are considered very healthy.

Anguilla

In late 2002, Reef Check surveys of an exposed reef 5m deep and 100m off the north of  Blackgarden showed 15% live coral cover, 4% macroalgal cover, 46% rock and low number of key fish species and D. antillarum.  Coral cover is considered to be comparatively high for the island.

St. Lucia

Reef Check surveys in St. Lucia (Maria Island Nature Reserve, Anse Chastanet, Coral Gardens, Malgretoute and Turtle Reef) in 2001 show that the shallow reefs (3m) continue to be under stress with further declines since the surveys done in 1999.  The shallow sites were dominated by standing dead Acropora palmata, which contributed to more than 50% of the total benthic cover.  Live coral cover averaged 6.9%, ranging from 2-10.6% and fleshy algal cover averaged 15.8% ranging from 12-19.4%.  The deeper reefs (10m) appeared healthier than the shallows with 17% cover, although this is still a decline from 1999, and algal cover is 22.2%.  

Barbados

The west coast fringing reefs continue to be in poor condition, although some early signs of recovery are evident.  Likewise the patch reefs to the southwest have also deteriorated significantly over the last 20 years.  Reefs on the Atlantic coast are in better condition with high diversity but low coral cover, due to exposure to oceanic waves.  Anthropogenic impacts on this coast are slowly increasing, but the implementation of an integrated management plan is starting to have a positive effect with most stakeholders adhering to it.  The last extensive surveys were in 1997/8 on the east, southeast and north coasts to the 5m depth contour and the results indicated 10 distinct habitat types.  

There has been no specific bleaching monitoring, but there was 65–90% bleaching in 1998 around the island with Diploria sp and Siderastera siderea the most affected.  At one site, monitoring showed approximately 20% of bleached corals did not survive, but this site was also impacted by effluent from the rum refinery.  Reef Check surveys in April 2001 showed 10-42.5% (mean 28%) hard coral cover, and fleshy algal cover of 0-20% (mean 6.3%) along the west and southwest coast.  

The Netherlands Antilles

Bonaire and Curaçao: The coral reefs on the leeward (western) side have a shallow terrace 30-150m from the shore to the drop-off at 10-15m.  The terrace has predominantly Acropora palmata, A. cervicornis and Montastrea annularis hard corals and a variety of gorgonians.  A. cervicornis has largely disappeared since 1983 due to white-band disease, and A. palmata stands have also declined on Curaçao, except for a few small locations.  After the drop-off, the fore reef slopes downwards at 30-60 degrees to a sediment bottom at 50m.  The dominant corals are M. annularis, M. faveolata, and Agaricia agaricites, with M. cavernosa and Stephanocoenia michelini in deeper waters.  About 55 coral species occur on the reefs, along with 250 species of fish.  An average of 19 coral species occurrec per 200m2 at 6m on Curaçao and 23 species at 12m depth.  Coral cover on most monitored sites has declined by 10 % from 1997-2002, more so at 6m than at 12m.  Coral cover in 2002 at 6m on the leeward side of Curaçao was 30 to 50%, and 30 to 70% at 12m. 

Reefs on Bonaire have shallow water spur and groove formations on the north, while the western side has large coral heads, several meters in diameter in shallow water.  The southern facing shore contains buttresses, which slope steeply to the sediment platform at 100m.  The reefs on Klein Bonaire drop steeply only a few metres from the shore to the first sediment platform at 25-30m, followed by a second reef towards the sea. 

Reef structures in Curaçao are similar to those in Bonaire, except that along the eastern half of the island vertical drop-offs are common, starting at 6 to 10m with a vertical face down to about 35m where the gently sloping sediment platform starts.  As in Bonaire the north-western part of the leeward coast is characterized by very large coral heads several meters in diameter and high, mostly M. faveolata, in 8-20m depth.

On the windward (eastern in Bonaire, north-eastern in Curaçao) shore the terrace extends generally 100-200m off shore to a depth of 12m.  It is covered primarily with crustose coralline algae and sargassum, and also some gorgonians.  The reef slope is generally far less steep than on the leeward shore with less coral cover and abundant brown algae.

Saba is a volcanic island with steep slopes above and below water, which reflect past volcanic activity, with underwater lava flows and hot springs.  The sheer walls are covered with sponges and the only ‘true’ coral reefs are on the east side of the island.  Human pressures on the reefs have always been slight even as the island population increased, and there is limited coastal development. 

The dominant hard corals are Montastrea annularis, M. cavernosa, and Diploria strigosa as well as 35 other hard coral species and several species of gorgonians.  Coral cover at 0-7m zone is low due to rough seas.  Densities of Acropora palmata are very low in relatively calm shallow areas because of storms in 1998 and 1999.  Coral cover does not exceed 20% because of high sedimentation loads and there are frequent benthic algae blooms.  Bioeroding sponges overgrow large areas of star and brain corals.  Saba Bank is a shallow submarine plateau, 3-5km southwest of Saba and 25km west of St. Eustatius.  It is a submerged but living atoll, with corals growing on the eastern and south-eastern windward edges to a total cover of approximately 20-40km2.  Surveys in 1996 concluded that reefs on the eastern edge have rich coral cover (60-90%) and diversity (28 hard coral species).  AGRRA surveys in December 1999 found only 24% live coral cover with the 21m site having the highest coral cover.  The average of 27.5% dead coral cover suggests that these shallower reefs have deteriorated badly due to diseases and bleaching. 

St. Eustatius is on the same submerged volcanic platform as St. Kitts and Nevis.  Corals form true reefs as well as grow on volcanic rocks.  The coastline is relatively undeveloped, except for an oil terminal on the north-western coast, and some developments on the mid-leeward coast.  This side is mostly sandy plateau with large populations of Queen Conch down to 17m depth.  The offshore coral reefs begin at approximately 25m depth with complex spur and groove formations that extend to about 60m.  There are steep buttresses on the northern part with coral cover of approximately 80% with 35 different species.  The northern complex has a labyrinth of encrusted ridges, sand channels and huge encrusted rocks.  There is a fringing reef on the exposed Atlantic side. 

The Netherlands part of St. Maarten is the southern half of the island with St. Martin being under French administration.  This is on the shallow submarine Anguilla Bank, together with Anguilla and St. Barth.  Patch reefs with spur and groove structures are concentrated at the east and south-eastern part of the island from 8-18m depth.  In 1999, average hard coral cover was about 30% with bleaching and some diseased corals evident. 

Trinidad and Tobago: 

Hard coral cover at the CARICOMP site at Buccoo Reef, Tobago remains relatively stable at approximately 33% in 2000, increasing from a mean cover of 31.9% in 1997 and similar to 33.6% cover in 1998. 

STATUS OF CORAL REEF FISHES

Most reef fisheries are artisanal in most of the English-speaking islands, but few data are available.  The pelagic fishery includes 40-55 species, most of which appear to be overfished.

Barbados: Fisheries are an important tradition in Barbados contributing 1% of GDP in 1995 and employing 2,000 people.  The objective of the Fisheries Management Plan of 1997 was to ensure the optimum utilisation of the fisheries resources in waters of Barbados.  The principal fisheries in the plan are: shallow reef fishes; deep reef slope fishes; coastal pelagics; large pelagics; flying fish; lobsters; and sea urchins (Tripneustes ventricosus).  However, all targeted reef fish species have been over-fished, particularly the parrotfishes (algal grazers), which are caught on lines, in traps and are speared by divers.

The Netherlands Antilles: There are hundreds of artisanal fishermen in the coastal areas of Curaçao, however the major targets are pelagic species.  Fish traps and gill nets are used and spear-fishing is illegal, but still widely practiced.  Fish populations have been severely reduced and few large fishes, lobsters or conchs are seen on the reefs because of high fishing pressures.  Large groupers and full-size Blue and Rainbow parrotfish are very rare, however, snappers are still fairly frequent.  Turtles are protected, but are occasionally caught as by-catch and sometimes slaughtered; there is probably less turtle poaching than in Bonaire.

St. Eustatius has only 5 full-time fishermen, and 10 others who fish to supplement income.  Fish traps are used to capture lobster and fish, with lobster sold to restaurants and to St. Maarten.  Spear-fishing on scuba is illegal, but is still practiced.  No fishing is allowed in the two marine reserves.  Yellowtail snapper and grouper are prized fish, but locals eat almost any reef fish.  The conch fishery was substantial until 2001, when regulations were enforced.  They are currently fished illegally, although much lower than before 2001 and the populations appear healthy.  Turtles are protected, although some poaching of eggs still occurs and 1-2 adults are taken annually for traditional purposes.

St. Maarten has 30 fishermen who mostly use fish traps and other artisanal practices.  Fish populations are still reasonable although big groupers are not common and conch populations have been depleted.

There is limited fishing around Saba.  Over 200 species of fish have been observed in the Saba National Marine Park and populations are considered healthy, but still recovering from historical over-fishing.  Grouper and snapper biomass continues to increase after the establishment of the Marine Park.

The Saba Bank is fished by about 50 fishermen (mostly from Saba) who concentrate on the lobster trap and red snapper fishery.  Data suggest that the lobster fishery is still sustainable.  By-catch includes Queen triggerfish, groupers (predominantly Graysbies and Red Hinds) and larger grunts.  The red snapper fishery uses lines and fish traps in deep water.  There was an intensive grouper fishery until the populations were depleted.  Large numbers of conchs were fished on the Bank until 1995 when fishery regulations were effectively enforced and the fishery no longer exists, however the present status of the population is unknown.

ANTHROPOGENIC THREATS TO CORAL REEF BIODIVERSITY 

There is a similar set of anthropogenic threats and impacts on most of the islands.  These threats include: increased sedimentation from poorly planned development, especially building tourist resorts, roads and ports and through the clearance of mangroves and upland forests as well as over-grazing by feral goats; eutrophication from agricultural fertilizers and sewage, which is one of the biggest problems in Barbados; physical damage from yacht anchors and divers, although many mooring buoys have been installed; over-fishing; and climate change, which has resulted in more frequent and intense storms as well as high sea surface temperatures that have caused some coral bleaching.

CURRENT AND POTENTIAL CLIMATE CHANGE IMPACTS  

Many countries are involved in a program ‘Planning for Adaptation to Global Climate Change (CPACC)’ to assist in developing policies to cope with aspects like sea level rise.  Specific activities include establishing a sea level and climate monitoring network and databases, resource inventories, vulnerability and risk assessments, and policy formulation. 

CURRENT MPAS AND MONITORING/CONSERVATION MANAGEMENT CAPACITY 

Dominica
Photographic quadrat monitoring was implemented between 1994-1996, but has since stopped.  However, water temperature monitoring continues, and the Fisheries Division conduct dive surveys as part of their monitoring process.

St. Kitts and Nevis

There is no current monitoring of the reefs.  The legal framework for reef management is contained in the Fisheries Act and Environmental Protection Act but no MPAs have been declared. 

Anguilla

The Government is installing 'Manta' permanent boat moorings to reduce anchor damage.  In late 2002 a Reef Check site was established at Blackgarden, an exposed reef at 5m depth 100m off the north shore of the island.  The survey showed 15% live coral cover, 4% macroalgal cover, 46% rock and low numbers of key fish species and D. antillarum.  Coral cover is considered to be comparatively high for the island.

Barbados

All park naturalists have been trained to scuba dive and to conduct several forms of reef monitoring, and maintenance.  The Barbados Permanent Mooring Project is underway with the aim of declaring Barbados ‘anchor free’ through the installation of the Manta Anchoring system for permanent moorings.  Another large shipwreck has been sunk in Carlisle Bay, to increase the artificial reefs to divert diver pressures off natural reefs.  Another artificial reef dive area is being established on west coast and the Folkestone MPA is being expanded, with management being improved through staff training.  The Coastal Zone Management Unit has started quarterly coral reef monitoring and water quality sampling to fill in temporal or spatial gaps in available data.  There were 8 permanent monitoring sites established on the Atlantic coast in 1997 to track reef health at 5 year intervals, with the next monitoring scheduled for July 2003.
No other new other MPAs have been established in the region since the last report in 2000.  The Soufriere Marine Management Area on St Lucia has been chosen as an ICRAN Demonstration Site and this MPA will be provided with additional resources to ensure that valuable learning lessons are transmitted to the other island states in the Eastern Caribbean.

GOVERNMENT POLICIES, LAWS AND LEGISLATION 

The islands for Dominica, Antigua and Barbuda, St. Kitts and Nevis, St. Lucia, St. Vincent and the Grenadines, and Grenada have combined to develop similar Fisheries Acts and Regulations.  In general, all damaging practices are prohibited and there is adequate legislation to enable the establishment of Marine Reserves, and Local Fisheries Management Authorities.  Barbados has enacted comprehensive statutory laws for the management of all coastal areas that incorporates existing fragmented laws.  Similar laws have been passed to control land-based pollution. 

The French Caribbean

There is existing legislation to regulate fishing and collecting of coastal organisms and to ban collecting with scuba.  Minimum mesh size for fish traps has been enacted as well as controls on the harvest of sea urchin, queen conch, and lobsters.  There are also specific laws to protect turtles and attempt to control ciguatera.  These laws are well accepted in Guadeloupe and Saint-Barthélémy, but not on Saint-Martin. 
The Netherlands Antilles

Bonaire: The Bonaire National Marine Park was established in 1979 and has been under continuous active management since 1991.  The park includes 2,700ha of coral reef, seagrass and mangrove ecosystems and management activities include maintenance of Park infrastructure and public moorings, provision of outreach and education, research, monitoring and law enforcement.  The Bonaire Marine Park also acts formally and informally as an Advisory Body and the Marine Park is protected under the Marine Environment Ordinance.  In 1999 it was declared a National Park and is managed by the Bonaire National Parks Foundation, a local NGO, which also manages the island of Klein Bonaire and the Washington Slagbaai Land Park.  The Marine Park successfully supports its manager and 4 rangers from diver admission fees.  Monitoring is conducted by visiting scientists, Park staff as well as volunteers.  Bonaire is a CARICOMP site, implements Reef Check annually and has also set up AGRRA monitoring stations. 

Curaçao: The Curaçao Marine Park encompasses 20km of coastline from Oostpunt to Willemstad.  Despite being established by the island government in 1983 there is no legislation support.  Only the collection of coral and spear-fishing are banned, but enforcement is insufficient.  Management of the Marine Park has been delegated by the government to the Carmabi Foundation, an NGO that also manages terrestrial parks and is active in ecological research.  Since the Marine Park has no income and receives only a relatively small subsidy from the island government, management has been restricted with only a part-time manager and no other staff.  Curaçao has had a CARICOMP site since 1994, but this has not been monitored since 2000.  Since 1997 a volunteer NGO, Reef Care Curaçao has run regular Reef Check monitoring.

Saba: The Saba National Marine Park (SMP) was established in 1987 with the Marine Environment Ordinance Saba.  It circles the entire island from the high-water mark to 60m and is managed using a multiple-use zoning plan with mooring buoys in place to prevent anchor damage.  The park is financially self-supporting through visitor fees, souvenir sales, and donations.  Management administration is under the Saba Conservation Foundation, a local NGO, which employs a marine park manager, an assistant manager and a visitors centre attendant.

St. Eustatius: The St. Eustatius Marine Park was established in 1996 with the Marine Environment Ordinance St. Eustatius and encompasses all the waters surrounding St. Eustatius from the high water mark to 30m.  The park contains two ‘no take zones’ to help replenish the fish populations.  The park has been actively managed since 1998 by the local NGO, St. Eustatius National Parks Foundation.  The number of visitors is insufficient for the park to be financially self supporting from diver levies, and it is a constant struggle to maintain mansgement.  Donations and subsidies from WWF, island and national government has kept it going.  A levy on  tankers visiting the island oil terminal is expected to provide sufficient funds for management The Marine Park has a manager, an assistant manager and an office/visitor centre manager and successfully recruits volunteers to supplement the workforce.

St. Maarten: It is expected that a Marine Park will be designated in 2002.  A local NGO (St. Maarten Nature Foundation) with funds from WWF is being formed to manage the reefs.  This NGO employs a part time director and a park manager and assistant manager who are already placing moorings and implementing monitoring, as well as educational and outreach activities.

GAPS IN CURRENT MONITORING AND CONSERVATION CAPACITY  

There is wide variability in the capacity for coral reef monitoring and management in governments and NGOs in the eastern Caribbean islands, and improves capacity across the board is needed.  Those islands with stronger capacity either have marine research institutions or participated in the CARICOMP program, whereas most government fisheries departments have few trained people.  The use of Reef Check protocols has permitted some governments and NGOs to start monitoring the corals and fishes, in parallel with creel surveys at landing sites.  This has been particularly evident in the BVI.

There are no or few baseline monitoring data in Antigua and Barbuda, Dominica, Montserrat and the other Eastern Caribbean islands.  In Barbados and BVI, some data have been collected on corals, fishes and water quality, but there are both gaps in time and over large areas.  Most monitoring in the French Caribbean is centred on Guadeloupe, with recent monitoring started on Martinique and Saint-Barthélémy. 

The Netherlands Antilles

Bonaire, Saba and St. Eustatius all have well managed Marine Parks that are protected by island legislation.  The Curaçao Marine Park, although established by island decree, still lacks legal protection.  A draft island marine ordinance is ready and waiting to be passed by the island council.  St. Maarten has no marine park (although one is planned), and there is no monitoring.  Park management on all islands has been delegated by the respective island governments to local NGOs.  National Park status for protected areas on all islands is regulated by national legislation.  Fishery on the Saba Bank is regulated by the National Fishery Ordinance and the Saba Fishery Ordinance.

In 2000, the Netherlands Antilles Coral Reef Initiative (NACRI) was established to involve all coral reef stakeholders, both government, non-government, private sector and fishermen in coral reef conservation.  NACRI is supported by the central government and aims to provide support for MPAs, to promote public awareness and support for coral reef conservation, and to stimulate monitoring and research.  There is active management of the Bonaire Marine Park in the Netherlands Antilles using visitor fees drawn from tourist divers.  The same success is not evident in Curaçao because there is a lack of legal protection.

CONCLUSIONS AND RECOMMENDATIONS FOR CORAL REEF CONSERVATION.  

The following recommendations were made in addition to those outlined in the 2000 report:

· To establish one common and transferable coral reef and fish monitoring methodology and implement this at specified sites throughout the region;

· To establish a roving team of marine scientists from various Government agencies to establish monitoring sites and conduct the first round of monitoring while training local stakeholders (as proposed by CPACC); 

· To establish a Reef Check roving team to train stakeholders in methodology and data analysis throughout the Eastern Caribbean; 

· To ensure that there are follow up visits and training until project monitoring is demonstrably sustainable.  It is envisaged that it will be necessary to demonstrate the benefits derived from coral reef monitoring before Governments in the region provide the necessary support. 
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Introduction
Since the status report for 2000, the overall condition of coral reefs in the BVI remains relatively good.  The absence of severe tropical storms has allowed many exposed and vulnerable reef sites an opportunity to begin the regeneration process.  Reefs devastated during the storms of the mid- to late-1990s are showing increasing signs of regrowth.  This is particularly evident in the Acropora corals in more remote areas.  Numerous reports from local dive guides suggest recovery of previously damaged reefs.

Unfortunately, the reefs and near-shore marine habitats surrounding the principal island of Tortola continue to deteriorate.  Extensive, and largely unregulated, construction activities on the most populated island continue to produce extensive sediment loads on shallow-water habitats.  Erosion control measures are virtually non-existent.  Numerous coastal “reclamation” projects further degrade marine habitats.

Lack of enforcement of fishing regulations continues to negatively impact fish and invertebrate resources.  Most species of commercial value are harvested at levels probably not sustainable.

On a more positive note, divers report signs of recovery of reefs impacted by the 1998 bleaching event.  The recovery signs are more noticeable on reefs away from populated islands and sources of sedimentation.
STATUS OF CORAL REEF BENTHOS

Severe tropical storms represent a major source of damage to shallow-water benthic communities.  The Northeast Caribbean, including the BVI, suffered numerous significant storms during the period 1995 to 2000.  Damage to many reefs was extensive and sometimes repeated two or more times in a single season.  In some areas, large coral heads were overturned, shifting sediments covered benthic communities, corals and other invertebrates were washed ashore and extensive beach erosion tool place.  However, a return to relatively calm, “normal,” conditions since 2000 has allowed the process of regeneration to begin.  Divers have noticed this at a number of locations throughout the BVI.  In particular, sites at Norman Island and Dead Chest are reportedly showing regrowth of many species of coral and invertebrates.  

Divers are reporting no significant increase in coral disease.  Recovery of corals affected by the previous bleaching event is reported on several popular dive sites.

In general, benthic communities adjacent to uninhabited or sparsely populated islands remain in reasonably good condition.  Neither bleaching nor disease appears to be significant problems.  However, mechanical damage from anchors of yachts and pleasure boats appear to be on the increase.  Nautical tourism is increasing and with it, environmental damage.  To date, much of this damage is restricted to localized areas.  Installation of moorings by both private business and NGOs is attempting to address the problem.

STATUS OF CORAL REEF FISHERIES

The exploitation of the marine resources in the BVI continues virtually unabated.  All species of economic importance are harvested at levels that are almost certainly not sustainable.  Traditional traps, or “pot,” fisheries target all reef fish unable to pass through a two-inch or less mesh size.  Thus, populations of many species, including important herbivores, are declining.

Lobster and conch have been overfished to the extent that both must be imported to meet the tourist demand.  The exploitation of conch stocks has been so severe that the Conservation and Fisheries Department is considering a moratorium on the fishery.

ANTHROPOGENIC THREATS

The number one threat to the coral reefs of the BVI is almost certainly sedimentation from coastal developments.  A boom in construction activities, particularly road construction, is producing severe and substantial erosion in numerous areas.  Fortunately these impacts are largely confined to the islands of Tortola and Virgin Gorda.  More remote locations remain only slightly impacted.

Reefs near population centers also suffer from the effects of sewage, fuel, oil and chemical pollution as well as habitat alteration.  These impacts have all increased since 2000.  Most likely, they will continue to increase the near future.

The increase in marine tourism is producing a variety of negative environmental impacts.  An increase in the number of boats results in an increase in mechanical damage caused by anchors.  Efforts are underway to expand the existing mooring system.  However, increasing boating activity, particularly during the busy winter season, exceeds the mooring capacity.  Thus, environmental damage continues.

Increasing numbers of tourists contribute to reef stress in localized areas.  Swimmers, snorkelers and SCUBA divers continue to degrade reefs at popular sites on Peter Island, Norman Island and the Baths of Virgin Gorda.  Divers report evidence of continued coral breakage in these areas.  Large numbers of cruise ship passengers aggravate the problem in some areas.  

EROSION AND SUBSTRATES

The boom in construction activities reported in 2000 continues to increase.  New road cuts on the hillside appear almost daily.  Roads are cut into previously inaccessible bays resulting in substantial erosion onto near-shore marine communities.  Virgin Gorda has experienced considerable construction during the past two years.  While few surveys of reef health have been conducted in these areas, the large sediment plumes visible following heavy rains suggest significant negative impacts on nearby reefs.  To date, most of this activity has been restricted to Tortola and Virgin Gorda.  Most of the smaller islands are not directly affected although their proximity suggests vulnerability to disease and down-current effects.  Some developments on the more remote islands are likely in the next few years. 

Erosion control measures are virtually non-existent.  Attempts to educate builders and others have met with limited success.  Two NGOs, the Association of Reef Keepers and the recently formed Island Erosion, have hosted a one-day workshop, developed an informative website and produced educational materials addressing the problem.  Continued efforts at education should yield positive results.

MPAs, GOVERNMENT POLICIES AND LEGISLATION

Little significant change has occurred since the 2000 report.  The National Parks Trust has retained a consultant to review all relevant legislation affecting the environments of the BVI.  Recommendations will likely focus on gaps in needed legislation.  The Conservation and Fisheries Department continues efforts to improve and implement fisheries regulations.  Consideration is being given to a moratorium on the conch fishery pending a thorough evaluation.  In all cases, enforcement of existing laws is sadly lacking.  There appears to be resistance on the part of government to aggressively enforce environmental laws.  Consequently, little progress is noted in these areas.  The establishment of MPAs is under consideration.

RECOMMENDATIONS AND PROSPECTS

This is essentially the same as the 2000 report.  Enforced legislation and public education are desperately needed to curb the problems of erosion.  MPAs and environmental legislation should be implemented to protect the besieged marine environments.  This is especially important for a territory dependent on tourism and markets a pristine environment.

Unfortunately, the short-term prospects are not encouraging.  A variety of pressures, political and otherwise, provide a challenge for those committed to environmental protection.  If current efforts at education and legislative reform are successful, then the long-term prospects may improve.

COUNTRY REPORT FOR TRINIDAD AND TOBAGO

1Lum Kong, A., 2Juman, R.
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A report on status of coral reefs in Tobago is provided.  These include reefs at Buccoo, Speyside, Man-of-War Bay, Culloden Bay, Arnos Vale, Englishman’s Bay, Kilgwyn Bay, Petit Trou, Crown Point, and Mt. Irvine.

These reefs are exposed to different levels of human impact, which are either from activities that occur on the reef (fishing, boat groundings, reef walking) or from activities that occur in the adjacent catchment.  Over the last decade, southwest Tobago, which is the catchment for reefs at Buccoo, Crown Point, Kilgwyn and Mt. Irvine, has been experiencing rapid growth and development in tourism and related service sector.  This has resulted in more hotels and guesthouses being placed along the coast and an expansion in residential development, leading to increased pollution from sewage effluent and ‘grey water’ and causing macro-algal overgrowth of reefs, decreasing hard coral rugosity and increase susceptibility to disease.  Proper management is therefore important if the reefs are to be sustainably utilized for the benefit of the country.

Regional/global influences also negatively impact on these coral reefs.  A major regional threat is discharge from large South American Rivers, while global threats include sea level rise, sea surface temperature rise, increase in frequency and intensity of storms/hurricanes.  These threats, whether local or global could result in loss of reef biodiversity. 

In order to facilitate proper management, research and monitoring programs have been conducted for at least some of these reefs.  In addition, management plans have been developed (Buccoo and Speyside Reefs), and Buccoo Reef was declared a restricted area in 1973 under the Marine Areas (Preservation and Enhancement) Act of 1970.  For several reasons, the recommendations in the Management Plans have not yet been implemented by Tobago House of Assembly (Department of Natural Resources and Fisheries), which has responsibility for management of Tobago’s reefs.

Through several external and internal institutions/programs (Buccoo Reef Trust, International Coral Reef Action Network, The Ocean Conservancy, Caribbean Region Environment Program, Caribbean Coastal Marine Productivity Program), Trinidad and Tobago will take advantage of opportunities for further action to support the management of its reefs.  Primary national issues, which prevent proper management of coral reefs include: inadequate financial support, inadequate law enforcement, unsustainable coastal development and activities; and relatively low priority of environmental issues on the National Agenda.  

General Introduction

The islands of Trinidad and Tobago are situated on the northeastern edge of the South American continental shelf, and receive discharge from the Orinoco River.  It has been hypothesized that South American river discharge contributed to mass mortalities of mainly adult reef fishes in the southeast Caribbean, including Trinidad and Tobago (Siung-Chang & Lum Kong, 2001).  As a result of Orinoco discharge, there are comparatively fewer coral reefs in Trinidad than Tobago (Kenny, 1979; Laydoo, 1991). 

In Trinidad, there is a single fringing reef (Salybia reef) at Galera on the northeast coast, and numerous patch reefs near the offshore islands, and in various parts of the north coast (Kenny, 1979).  Laydoo (1991) lists several coral reef sites worthy of visiting around Tobago (Fig. 1):
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· Speyside, Goat Island and Little Tobago (Bird of Paradise) Island, northeast Tobago

· Man-of-War Bay, northeast Tobago

· Culloden Bay, north coast Tobago

· Arnos Vale Bay, north coast Tobago

· Buccoo Reef, southwest Tobago

· Flying Reef, La Guira Bay, southwest Tobago

· Ketchup Reef, Milford Bay, southwest Tobago

· Grouper Ground, Milford Bay, southwest Tobago

· Kariwak Reef, Milford, southwest Tobago

· Mount Irvine Reef, Stone Haven Bay, southwest Tobago

Studies on Tobago coral reefs, as indicated by the literature, include those conducted by the Institute of Marine Affairs (IMA) (1985, 1994 a-e, 1995, 1996, 1999, 2000 a-c) and R. Laydoo (1983, 1985 a-g, 1991), Juman (2001, 2002), Kenny (1976) and Lapointe et al. (2002), among others.  An investigation of Salybia reef in Trinidad was conducted by Kenny (1979).  These literature sources mainly were used to generate the information provided in the following text. 

Major trends in coral reef conditions and management

Primary issues 

At the national level, primary issues include the relatively low priority of environmental issues on the National Agenda; inadequate financial and human resources for proper management; inadequate law enforcement; unsustainable coastal development and activities; and inadequate coral reef research and monitoring programmes.

Reef condition  

(I) Socio-economic condition

There has been a general increase in coastal development in Tobago, especially the southwest region.  The predominant land use in southwest Tobago is built development, which accounts for 38% of total land area, as compared with 10% built development for Tobago as a whole (Table 1).  Further, residential development is concentrated in particular areas within the Buccoo/ Bon Accord drainage area, which is adjacent to Buccoo and other reefs (Crown Point, Kilgwyn, and Mt. Irvine). In southwest Tobago, there are about 1654 hotels, with another 1372 rooms approved but not yet built.

Coral reefs are important, as they contribute to revenue generated from tourism in Tobago.  For example, Buccoo Reef is a major tourist attraction, with approximately 50,000 tourists recorded in 1994, and 34,000 in 1995.  Annual income from the reef tour trade exceeded $1 million TT (IMA, 1994c), and at peak times, there can be in excess of 200 persons at Buccoo Reef. 

Tourist activities on Tobago’s reefs include glass bottom boat tours, reef walking and snorkeling, and sport diving.  Over the years, tourist related activities have increased on some reefs.  For example, the use of glass-bottom boats in Speyside and Buccoo Reefs, and growth of the diving industry in Tobago, where there are now 22 dive shops (Hinds, 2001). 

Fishing is the mainstay of many coastal villages in Tobago.  There are approximately 840 registered fishermen in Tobago and nine major landing sites.  Of the approximately 275 fishing vessels in Tobago, many are small, open-deck vessels, operating inshore.  Pot and spear fishing are not encouraged on, or near, reefs, but fishing activities nevertheless occur on all reefs.  Fishing activities on some reefs are thought to be increasing.

(II) Biological condition

Research conducted during April - June 2001 by Harbour Branch Oceanographic Institution, Buccoo Reef Trust, and Tobago House of Assembly (Lapointe et al, 2002) on integrated water quality and coral reef monitoring on the fringing reefs of Tobago revealed eutrophication of the Buccoo Reef Complex, high Dissolved Inorganic Nitrogen (DIN) and chlorophyll a.  This was land-based and sewage driven.  Evidence of impacts included relatively low cover of reef-forming corals, relatively high cover of macro-algae, turf algae, octocorals, and the zoanthid Palythoa.  Other evidence included dense populations of sea urchins (Echinometra viridis), reduced biodiversity and reduced economic value for tourism.

Data collected by IMA for Eastern Reef under the Caribbean Coastal Marine Productivity Programme (CARICOMP) suggest that there was no decrease in hard and soft coral cover, and no increase in algae from 1996 to 2000.  Rugosity however decreased during this period (Table 2).

For the period March 1995 to April 2000, CARICOMP water quality data collected by IMA for Outer Buccoo Reef are presented in Table 3.  Of note are the elevated values of ammonia, nitrates and dissolved/dispersed petroleum hydrocarbons (DDPH) during several occasions.      

The most common ailment affecting many coral species is bleaching.  In addition, there have been unconfirmed reports of dark spot disease, black band disease, white pox and rapid wasting diseases on Tobago reefs.

Management status 

Buccoo Reef was declared a restricted area in 1973 under the Marine Areas (Preservation and Enhancement) Act of 1970.  It remains the only marine park in Trinidad and Tobago.  Management plans were formulated by the IMA for Buccoo Reef Marine Park (1995), and Speyside Marine Area (Draft Plan, 2000) for the Tobago House of Assembly (THA), but for several reasons (e.g. lack of resources for implementation and monitoring) their recommendations have not been implemented.

Legal and institutional arrangements

THA, through the Department of Natural Resources and Fisheries, has direct responsibility for management of Tobago’s reefs.  THA reports to the Minister of Tobago Affairs in the office of the Prime Minister of the Government of the Republic of Trinidad and Tobago.  Although THA undertakes these functions, legal responsibility for implementation of the Marine Areas (Preservation and Enhancement) Act of 1970 lies within the Ministry of Agriculture, Land and Marine Resources. 

 Among the organizations working closely with THA is the IMA.  At the request of THA, the IMA has conducted several research projects and Environmental Impact Assessments at several sites in Tobago, including coral reefs.  The Buccoo and Speyside Management Plans were generated from such arrangements.  Furthermore, CARICOMP is implemented jointly by THA (Site Director) and IMA (research activities).

Through the Buccoo Reef Trust (a non governmental organization), there are plans to build the Tobago Marine Research Centre, which will operate as an internationally recognized institution for research and education on tropical reef ecosystems and sustainable aquaculture.  Funding will be sought from relevant agencies, private sector groups and foundations.   

Major accomplishments with respect to ICRI and Agenda 21 objectives 

Under the Agenda 21 objectives related to Integrated Management and Sustainable Development of Coastal areas, including the Exclusive Economic Zone, states should consider:

· Strengthening coordinating mechanisms 

· Establishing coordinating mechanisms (such as a high-level policy planning body) for integrated management and sustainable development of coastal and marine areas and their resources, at both the local and national levels.  Such mechanisms should include consultation as appropriate with:

· Academic and private groups

· Non Governmental Organizations (NGOs)

· Local communities and 

· Indigenous people

· Coastal states should undertake:

· Surveys of marine biodiversity

· Inventories of endangered species and critical coastal and marine habitats

· Establishment and management of protected areas

· Support of scientific research and dissemination of its results

Trinidad and Tobago has sought to support these objectives through several established Committees and Commissions, including:

· National Wetlands Committee 

· West Coast Planning Committee

· Inter-Ministerial Committee on Law of the Sea

· Inter-Sectoral Committee on Marine Pollution

· National Committee on Foreign Fishing

· Monitoring and Advisory Committee and Inshore and Coastal Fisheries

· Interim National Physical Planning Commission

In addition, Trinidad and Tobago has recently developed its Biodiversity Strategy and Action Plan, and has begun work on a National Parks System through the Task Force on National Parks and Watershed Management.

Challenges and obstacles to coral reef management

In Trinidad and Tobago, the challenges and obstacles to coral reef management include:

· Lack of involvement of key stakeholders in developing suitable management plans

· Impacts from pollution (mainly sewage)

· Impacts from regional/global sources

· Traditional activities which may be detrimental to reefs/reef resources

· Lack of a monitoring program for reefs other than Buccoo Reef

· Lack of trained personnel and equipment for managing reef activities

· Lack of law enforcement   

Critical success factors in coral reef management

The factors that are critical to successful coral reef management in Trinidad and Tobago include:

· Availability of data/ information

· Availability of funds

· Availability of trained personnel

· Public Education/Awareness

· Co/Participatory Management

· Provision of alternative livelihoods

Future plans and programs

Trinidad and Tobago is currently involved in CARICOMP, for monitoring the Buccoo Reef Complex annually to determine dominant influences on productivity, ecosystem change and human impacts versus natural variation.

The IMA has recently started the Implementation of a Public Education and Awareness Project in the Speyside Reefs Area, Tobago, with funding from the US National Fish and Wildlife Foundation.

Through International Coral Reef Action Network (ICRAN), Buccoo Marine Park and/or Speyside were identified as potential target sites.  Assistance will be provided with developing specific programmes to reduce pressures and developing an alternative income strategy.

The Southwest Tobago/northwest Trinidad region was identified as a possible investigation site under the Caribbean Region Environment Programme (CREP).  Two important reefs: Buccoo Reef in Tobago and Salybia Reef in Trinidad, occur in this region.

Through the Ocean Conservancy, a proposal was submitted to the National Oceanographic and Atmospheric Administration for implementing the recommendations of the Buccoo Reef Management Plan.  It was proposed that this be undertaken as a collaborative effort between THA and the IMA.  Emphasis will be placed on training reserve managers and supporting community outreach.  

Table 1: Existing land use, southwest Tobago (IMA 1996)

	Use


	Area (hectares)
	Percentile

	Built Development
	2415.84
	38

	Coconut
	693.67
	11

	Other Agriculture 
	179.70
	3

	Forest
	509.19
	8

	Disrupted Forest
	1132.06
	18

	Lastro/Scrub Bamboo
	579.88
	9

	Grasslands
	651.52
	10

	Mangroves
	156.79
	3

	Total
	6318.65
	100




Table 2: Mean% cover and rugosity for Eastern Reef, Tobago during 1996 to 2000 (IMA, Unpublished data)

	REEF COMPONENT
	TOTAL PERCENT COVER

(%)

	
	1996
	1997
	1998
	2000

	Algae (encrusting, fleshy & turf)
	44.89
	37.29
	32.92
	42.75

	Hard Coral (branching, massive, encrusting, foliaceous, milleporines)
	29.43
	29.92
	33.59
	30.56

	Soft Coral (erect, encrusting)
	3.07
	4.71
	5.01
	4.75

	Sponges (erect, encrusting, other)
	0.33
	0.13
	0.13
	0

	Abiotic (eg holes, gaps, bare rock, dead coral, sand)
	22.27
	27.95
	28.34
	21.93

	Total biotic (minus algae)
	32.83
	34.76
	38.73
	35.31

	Rugosity
	1.67
	1.45
	1.24
	1.09


Table 3: CARICOMP water quality data (IMA, Unpublished data)

OUTER BUCCOO REEF

	Sample Description
	DATES

	
	Mar 95
	Oct 95
	Oct 96
	Apr 97
	Oct 97
	May 98
	Sep 98
	Apr 99
	Apr 00

	pH 
	8.02
	8.22
	8.15
	8.10
	7.92
	7.90
	8.40
	8.10
	8.10

	Turbidity N T U
	1.60
	2.20
	1.40
	0.70
	1.20
	0.80
	1.30
	0.30
	0.50

	Nitrates µM/l
	0.37
	0.77
	0.75
	0.65
	5.54
	0.23
	1.31
	<0.05
	0.56

	Nitrites µM/l
	0.09
	0.07
	0.07
	0.05
	0.15
	0.04
	0.27
	0.02
	0.24

	Ammonia µM/l 
	1.19
	1.46
	2.76
	2.57
	3.79
	2.05
	2.12
	2.12
	1.28

	Reactive Phosphates µM/l
	0.07
	0.12
	
	
	0.24
	0.16
	<0.01
	0.20
	0.04

	Total Phosphates µM/l
	0.20
	0.38
	0.32
	0.40
	0.86
	0.34
	0.28
	0.62
	

	Chl "a" µg/l
	0.23
	1.99
	1.02
	1.01
	1.32
	0.35
	1.12
	0.75
	0.73

	DDPH µg/l
	0.55
	1.01
	0.42
	0.33
	0.23
	0.20
	0.60
	0.17
	0.08
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Introduction

Coral reefs are one of the most important and beautiful ecosystems in existence.  They have a high productivity, shelter a great biodiversity, produce sand for our beaches, generate calcareous rock and new land, protect shores from the action of waves and hurricanes, and constitute one of the most preferred scenic views of the planet for tourism and diving.  Furthermore, they provide some of the most valuable fishery products, such as lobsters, conch, shrimp, crabs, octopuses, groupers and snappers.  Despite their importance and persistence over geological time, coral reefs appear to be one of the most vulnerable marine ecosystems. 

Coral reefs are an important foundation for the economies of the countries of the Wider Caribbean Region (WCR).  Countless people throughout the WCR depend on reefs for a source of food and livelihood and the multi-million dollar tourism and fishing industries are highly dependent on a living and viable coral reef and associated ecosystems to be sustainable.  

Considerable decline in the health of coral reefs have been documented from many sites around the world during the last 20 years, particularly in reef areas of the Tropical Americas (Status of the Worlds Coral Reefs, 2000).  Over the years there has been a significant decline in live coral cover on most reefs in the WCR.

There is an increased recognition that MPAs have a role to play in reversing the decline in coral reef health.  As a result a number management strategies have been implemented at the local, regional and international levels.  This paper serves to highlight two such initiatives, namely the Caribbean Marine Protected Areas Managers Network (CaMPAM) and the International Coral Reef Action Network (ICRAN), facilitated by the UNEP Caribbean Environment Programme in the drive to reverse the decline in coral reef health with special emphasis on the Wider Caribbean Region (WCR).   

Caribbean Environment Programme

The Caribbean Environment Programme (CEP) is an integral part of the Regional Seas Programme of the United Nations Environment Programme (UNEP) and is administered by its Regional Coordinating Unit (CAR/RCU) in Kingston, Jamaica.  The UNEP CEP was created by 28 UN member states that encircle the Caribbean Sea and Gulf of Mexico (Figure 1): from as far north as Florida in the United States to as far south and east as French Guiana on the north coast of South America.  The region also includes Mexico, Central America, and the many small island nations and territories of the insular Caribbean.

The CEP helps nations to protect the marine environment and promotes sustainable development in the Wider Caribbean Region and is managed by and for the diverse Caribbean nations and territories under a legal and programmatic framework they created in 1981.

The Cartagena Convention

The legal framework for the CEP is the 1983 Convention for the Protection and Development of the Marine Environment in the Wider Caribbean Region (WCR), or the “Cartagena Convention.” It is the only legally binding regional environmental treaty for the WCR and became international law in 1986 (UNEP, 1983).  The Cartagena Convention presently has 21 States that are Contracting Parties out of the 28 States in the Wider Caribbean.  As a framework convention, it calls upon its Contracting Parties to develop protocols and other agreements to facilitate the Convention’s effective implementation.  

The specific areas of focus in the Convention include:

· Pollution from ships

· Dumping of wastes

· Land-based sources of pollution

· Sea-bed activities

· Airborne pollution

· Biodiversity: Specially protected areas and wildlife

Three protocols to the Convention have so far been developed (UNEP, 2001).  The first protocol on cooperation in combating oil spills in the WCR entered into force in 1986 along with the Convention.  The second protocol on Specially Protected Areas and Wildlife (SPAW) entered into force in 2000.  The third protocol on the prevention, reduction, and control of marine pollution from land based-sources and activities was adopted in 1999.

SPAW Protocol

Article 10 of the Cartagena Convention, requires Parties to take all appropriate measures to protect and preserve rare or fragile ecosystems, as well as the habitats of depleted, threatened or endangered species and to this end established protected areas.  Early on governments acknowledged the critical importance of this Article for the region’s biodiversity and in 1990 adopted the SPAW Protocol.

The SPAW Protocol is the only regional environmental legal agreement addressing biodiversity conservation issues of the Wider Caribbean.  Its provisions provide specific and concrete guidance for the implementation of the Convention on Biological Diversity (CBD), in particular regarding protected area establishment and management, as well as species and coastal ecosystems management and conservation. 

The objectives of the SPAW Protocol are to protect, preserve and manage in a sustainable way: 

1) Areas and ecosystems that require protection to safeguard their special value,

2) Threatened or endangered species of flora and fauna and their habitats, and 

3) Species with the objective of preventing them from becoming endangered or threatened. 

Despite the fact that the SPAW Protocol only became international law in 2000, since 1990 an operational programme supporting the major areas of focus of the Protocol supports it.

The SPAW Regional Programme

The SPAW is developed and implemented by member Governments to respond to the provisions of the Protocol and address priorities of the region.  In this context, it currently works on the following areas:

· Strengthening of protected areas through technical assistance, best practices demonstration sites and a regional training programme for trainers;

· Guidelines development and implementation for protected areas establishment, management and revenue generation;

· A regional network of marine protected area managers: Caribbean Marine Protected Areas Managers Network (CaMPAM) and database;

· Guidelines and recovery plans development and implementation for species conservation; 

· Promotion of best practices and training for sustainable coastal tourism within the government, private sectors, and coastal communities; and

· Coral reef ecosystem monitoring, management and conservation and as a regional focal point for the International Coral Reef Initiative (ICRI) and partner of the International Coral Reef Action Network (ICRAN);

Therefore, two of the major initiatives building capacity for marine protected areas in the wider Caribbean are CaMPAM and ICRAN.

Caribbean Marine Protected Areas Managers Network (CaMPAM)

CaMPAM was created during a MPA meeting in December 1997, which involved more than 50 persons from 22 countries.  It is constituted mainly by MPA practitioners and includes organizations and relevant networks, such as NOAA, US Fish and Wildlife Service, IUCN and UNEP-CEP.  The main focus of the meeting was to discuss ways to strengthen coastal and marine protected area management in the WCR with emphasis on sharing and networking as this remained a priority for MPAs throughout the region (Gardner and Khouri, 2001). 

It was agreed that the main activities of CaMPAM would be sharing of experiences and addressing management challenges through:

· Training opportunities;

· Information exchange;

· Communication; and

· Problem solving

The Regional Coordinating Unit of UNEP’s Caribbean Environment Programme (UNEP-CAR/RCU) agreed to and continues to provide technical support to the CaMPAM Network in keeping with the objectives of the SPAW Protocol.  This includes maintaining a list-serve of all CaMPAM members and dissemination of relevant information. 

As part of its support to CaMPAM, UNEP-CAR/RCU established a smalls grant fund (SGF) in 1999 for marine protected areas within the SPAW programme of UNEP CEP.

The goals of the SGF are to:

· Strengthen the management capability of MPA managers in the WCR;

· Strengthen the capacities of institutions managing MPAs;

· Develop and implement strategies for increased involvement of stakeholders in MPA management;

· Develop and implement training programmes, strategies, and tools for improved management of MPAs;

· Act as a catalyst in attracting funds from other bilateral and multilateral initiatives for the purpose of addressing stated priority problems and issues;

· Promote “best management” MPAs sites to serve as sites for demonstration, training, and internship; and

· Promote horizontal exchanges of all types among MPAs, including twinning and mentoring programmes.

In addition, in response to the needs of the MPA managers to build capacity, the SPAW Programme developed a comprehensive Training of Trainers programme on MPA management.  Several regional and targeted local courses have been implemented and a comprehensive manual encompassing eight modules has been developed.  Specific areas of focus include:

· Nature of the Coastal and Marine Environments

· Uses and Threats to the Marine Environment

· Marine Protected Areas Overview

· Participatory Planning

· Marine Protected Area Planning

· Marine Protected Area Management

· Research and Monitoring 

· Communication and training skills.

International Coral Reef Action Network (ICRAN)

The International Coral Reef Action Network (ICRAN), established in the year 2000, is a collaborative effort, aiming to halt the trend of degradation of coral reefs worldwide and to maintain the biodiversity, health and productivity of coral reefs and related ecosystems.  It is a contribution by the United Nations Environment Programme (UNEP), World Fish Center (formerly ICLARM), World Resources Institute (WRI), UNEP-World Conservation Monitoring Center (WCMC), Global Coral Reef Monitoring Network (GCRMN), International Coral Reef Initiative (ICRI) Secretariat, Coral Reef Alliance (CORAL), the founding partners, towards the implementation of the Framework for Action of the International Coral Reef Initiative (ICRI), the internationally agreed blueprint for conservation of coral reefs.  This initiative will implement selected components of ICRI’s Strategic Plan and serve to attract other donors to implement complementary elements of the Plan. 

ICRI was launched in 1994 to address the rapid global decline of coral reefs after they were recognized and accorded a high priority for protection in Agenda 21, at the 1992 United Nations Conference on Environment and Development.  It is a partnership among governments, NGOs and organizations such as UNEP - which emphasized the importance of the Regional Seas Programme to ICRI, The World Fish Center (WFC formerly ICLARM) and the World Bank.  ICRI was further endorsed by the Parties to the Convention on Biological Diversity (CBD), the Ramsar Convention on Wetlands of International Importance, the Commission on Sustainable Development (CSD), UNEP and the Intergovernmental Oceanographic Commission of the United Nations Educational, Scientific and Cultural Organization (IOC-UNESCO). 

In 1995 the Wider Caribbean developed its regional Agenda for Action under ICRI and identified UNEP’s Caribbean Environment Programme (UNEP-CEP) as regional contact point and facilitator for implementation of the ICRI process.  Since then numerous activities have been implemented at the national, sub-regional and regional level by different organizations and programmes, including UNEP-CEP, which have resulted in greater attention being placed on coral reef issues although not yet at the required levels.

ICRAN focuses at the moment on four regions of the world, and the Caribbean is one.  Through ICRAN a set of interlinked and complementary activities will be implemented to enable the proliferation of good practices for coral reef management and conservation, which will also constitute the implementation of the International Coral Reef Initiative’s Framework for Action as well.  The UNEP-Regional Seas Programmes will play a leading role in practical conservation action to protect and manage targeted coral reef ecosystems.  This will be combined with assessment and information components to enhance effective management of people’s actions and their impacts upon coral reefs.

The activities of ICRAN fall into three components, namely, management action, coral reef assessment and communication:

· Management Action - Global Network of Demonstration Sites: to include actively functioning demonstration sites to promote good management practices with full involvement of local communities.  Through the UNEP Regional Seas Programme, ICRAN will establish a global network of actively functioning demonstration sites for integrated coastal management and marine protected areas to promote good management practices with full involvement of local communities.  ICRAN aims to use the experience of the demonstration sites to adopt successful approaches to additional target areas and communities.  The demonstration sites will be instrumental in sustainable capacity building activities in each region. 
· Communication & Awareness Activities: to include a global awareness campaign tailored to meet the needs of each region to effectively communicate the value and importance of coral reefs, the threats to their sustainability and the actions needed to protect them.  This communication component will ensure that the information obtained from the other ICRAN activities will be widely available and put to the best possible use in support of ICRAN's implementation, as well as coral reef management and conservation in general.

· Assessment Activities & Information Dissemination: to include regional Reefs at Risk studies by WRI, support of the GCRMN for monitoring and assessment of coral reefs, and coral reef mapping and marine protected area assessment through UNEP-WCMC.  Assessment activities through ICLARM include enhancement of ReefBase, coral reef fisheries and mariculture analysis, economic valuation of coral reef areas and policy analysis and an analysis of biological linkages among reefs.  The objective is to create an integrated series of selected global assessment activities to enable efficient management of coral reef areas by providing essential information.    

The expected result from the concluded implementation of the ICRAN projects is the launch of ICRAN as a long-term and sustainable framework for strategic implementation of the ICRI Framework for Action, leading to the following results:

· An increasing number of local communities in the major reef regions of the world applying successful management and conservation practices.

· Local stakeholders participating actively in decision-making.

· Several sites demonstrating good management and conservation practices, and promoting their replication.

· Professionals in the field supporting improved coastal management.

· Support for reef protection enhanced among the general public i.e. increased public awareness.

· The information basis for coral reef action consolidated and extended.

· Systematic and up-to-date identification and evaluation of reef action priorities.

· The basis for financing coral reef conservation firmly established through support from the private sector.

· Legislative changes.

· Improved health of coral reefs.

· Reduced die-off of coral reefs.

· Establishment of new MPAs with coral reefs

ICRAN in the Wider Caribbean:

The Wider Caribbean has, through its active involvement in the ICRI process, a series of priority opportunities for demonstration sites, a group of trained trainers on marine protected areas management, and the means to identify candidate sites and target communities.  In the start-up phase, the Wider Caribbean Region carefully selected demonstration sites for one or more good practices, and potential target sites needing better management.  The requisite for a demonstration site is that it provides a good working example of effective management addressing one or more issues.  Target sites shall in turn have a clear management identified and a potential to have applied the lessons of experience from successfully managed demonstration sites with similar issues. 

Even though there are over 300 coastal and marine protected areas declared or established in the Wider Caribbean, about 70% are only partially managed or not being managed at all and thus are not achieving the conservation objectives for which they were established.  Common issues that are impacting in the currently weak or non-existent management practices are:

· a lack of sustainable financing, 

· unsustainable fishing and tourism practices, 

· a lack of strategic and targeted training and weak community participation at the planning and implementation stages of management interventions. 

· a lack of commitment by decision-makers both in governmental and private sectors, 

· a lack of continued monitoring on reef status, 

· a lack of targeted awareness and lack of alternative and diversified livelihoods as underlying causes. 

In this context, it is expected that the set activities developed for the Wider Caribbean under ICRAN will correspond well with the need of the partially or non-managed coastal and marine protected areas.  The ICRAN-activities will be implemented in coordination with the existing network of MPAs (CaMPAM), regional initiatives and networks such as the Caribbean Action for Sustainable Tourism (CAST), the Caribbean Fisheries Resources Management Programme (CFRAMP) and the Gulf and Caribbean Fisheries Institute (GCFI).  Relevant initiatives such as the CPACC climate change adaptation project, the Mesoamerican Barrier Reef System (MBRS) project, and the Caribbean Region Environmental Programme (CREP) are expected to participate as well as governments and regional partners such as The World Conservation Union (IUCN) and The Nature Conservancy (TNC) and regional and local nongovernmental organizations (NGOs). 

A key component to reach the specific and realistic targets set for the project is to mobilize further resources, especially from the non-governmental sector.  ICRAN is intended to become self-sustaining after the end of the project in 2005, and this will generate substantial but unquantified benefits to local communities and coral reef ecosystems.  In order to maximize resources and increase positive impact of the activities resources will be channeled through ongoing national, sub-regional or regional activities with similar objectives, such as the Small Grants Fund of UNEP for MPAs in the region, MBRS project and other initiatives from the organizations mentioned above.

Regional Activities:

A.  Demonstration and Target Sites

Assistance will be provided to the demonstration sites with strategic activities to strengthen their capacity as appropriate, as well as with the development of the activities for the potential target sites and communities that require the assistance and experiences on their best practices.  For the target communities the specific activities and support will be need and demand driven based on knowledge of UNEP-CEP and consultations with relevant partners and NGOs. 

The initial demonstration sites are: 

· Soufriere Marine Management Area (SMMA) in St. Lucia: to demonstrate successful conflict resolution, community participation in planning and management and effectiveness of zoning practices.

· Hol Chan Marine Reserve in Belize: to demonstrate successful alternative livelihoods for fishers and their involvement in monitoring and enforcement of regulations.

· Bonaire National Marine Park in Bonaire: to demonstrate sustainable financing and successful private sector participation by hoteliers and dive operators.

· Sian Ka'an Biosphere Reserve in Mexico: to demonstrate successful practices in a multipurpose protected area with both active fisheries and tourism.

It is expected that additional demonstration sites will be developed in subsequent years after implementation, and that there will be by the end of the project a functioning network of demonstration sites. 

Target sites with communities may include the following:

· Portland Bight Protected Area and Negril Marine Park, Jamaica

· Parque Nacional del Este, Dominican Republic

· Los Roques Archipelago National Park, Venezuela

· Providencia, Colombia

· Punta Frances, Cuba

· Buccoo Marine Park and/or Speyside, Tobago

Assistance to Demonstration and Target sites may include support for programmes to reduce pressures and develop alternative income strategy: the development of alternative livelihoods could include for example eco-tourism activities and sea moss cultivation in target communities.

B.   Assessment and Information Dissemination

The ICRAN assessment and information dissemination activities are designed to produce and make available the knowledge needed to empower decision-makers to develop and implement policies for the sustainable management of coral reefs.  An important feature of ICRAN at the global level is strengthening the ability to collect data and prepare consistent and comparable reports on ecological, socioeconomic and management factors on local to global levels.  ICRAN assessment activities will provide benefits to the demonstration/target sites and strengthen their linkages to global and regional initiatives.

Activities in the Wider Caribbean will include: 

· Low cost, standardized coral reef monitoring among all participating sites and MPAs including participation in GCRMN, Caribbean Coastal Marine Productivity Programme (CARICOMP), ReefBase, ReefCheck, Atlantic and Gulf Rapid Reef Assessment (AGRRA).  ICRAN will provide on-the-job training to enhance government and community capacity in basic coral reef monitoring and assessment techniques, as this will support management. 

· ICLARM will develop the capacity of ReefBase, a global coral reef database to operate as a management information support system.  ReefBase will work with GCRMN and other monitoring and field data programmes, and will also establish a comprehensive database index (meta-database). 
· Coral reef valuation and policy analysis with ICLARM: ICRAN will compare sources of information and identify the best variables to be used to estimate the economic value of coral reefs, due to the disparity on availability and reliability on coral reef valuation data.  The use of these measures will be standardized to produce uniform and reliable information on the contributions of coral reefs to economies and societies.  An analytical review will be organized, of national policies for sustainable management, and policies that affect reefs adversely.  This activity is expected to result in recommendations for policy change and improvement.  These studies will provide fundamentally important information on the economic and social importance and potential and the management options relating to coral reefs.

· WRI in collaboration with UNEP, ICLARM, UNEP-WCMC, GCRMN and others will update Reefs at Risk: Reefs at Risk is a map based indicator of threats to the coral reefs of the world, and was developed by WRI in collaboration with ICLARM, UNEP-WCMC and UNEP.  Reefs at Risk uses Geographical Information Systems (GIS) to model risk factors and generate a threat-based indicator of coral reefs.  Its main objective in the region will be to develop an integrated base of information as the first step towards better identification of the causes of reef degradation.  The Reefs at Risk report will provide useful information for management interventions at national and local levels.

· UNEP-WCMC maintains the global database of MPAs.  This database will be combined and analyzed in conjunction with the UNEP-WCMC coral reef maps to produce the first assessment of the role of MPAs in the protecting of coral reefs.  The reef mapping work will be fully collaborative.  WCMC will manage these activities, but will seek to work closely with regional and national organizations to develop the best possible data sets.  Similarly, every effort will be made to encourage the free flow of information from WCMC to all interested parties.  This will form the required base for ICRAN's assessment activities.

C.  Communication and awareness programmes

The International Coral Reef Information Network (ICRIN) of ICRI and the World Fish Center (ICLARM) will assist with the development of the communication and information component.  ICRIN's primary objectives are to effectively communicate to the public the value and importance of the world's coral reefs and the threats to the reefs' sustainability, and to motivate target audiences to take action to protect coral reefs.  As it is closely linked to all ICRAN components, the public awareness raised will benefit ICRAN goals and objectives.  ICRIN will be working closely with the UNEP Regional Seas Units to deliver activities specifically tailored to meet the needs in each region, to raise the public awareness from grass-root to decision-making level on coral reef issues.  Other important objectives are to raise awareness on the ICRAN project itself, and raising awareness for fundraising purposes, including the public in developed countries.

Activities in the Wider Caribbean will include: 

· Development of focused and effective public awareness activities (e.g. campaigns, materials) in collaboration with CORAL/ICRIN to raise awareness and influence change, especially around the target communities, using among others, information from the Reefs at Risk, GCRMN, coral mapping, coral valuation and policy analysis studies.

· Support to the existing UNEP/CEP Training of Trainers programme on all aspects of MPA management (both regional courses for trainers and local activities by the trainees).
Expected Outputs for the Wider Caribbean include:

In combination with the information support from ICRAN partners in the Assessment and Communication Component, the specific outputs anticipated from the Caribbean’s priorities are as follows: 

· An active and functioning network of marine protected areas (MPAs) and coastal sites serving as demonstration sites, sharing experiences and information and assisting with problem solving.

· Improved and strengthened management capacity within at least fifteen MPAs in the region.

· A cadre of at least 25 - 30 trained MPA managers in all aspects of MPA management and with training and communication skills to transmit knowledge to others and their MPA staff.

· Documented case studies on the positive and negative impacts of coastal and marine management practices on coral reef ecosystems and recommended actions for improved practices widely disseminated within local communities as appropriate (in coordination with CORAL/ICRIN).

· Improved coastal management practices in several sites of the region, resulting in improved conditions of the associated coral reefs

· Sub-regional and national coordinated networks of individuals, organizations and institutions (i.e. nodes) conducting low-cost monitoring of coral reefs for management interventions and contributing to the GCRMN and ReefBase.

· Regional and sub-regional yearly assessments on the health and status of coral reef ecosystems,(through GCRMN/ReefBase).  The assessments shall also be used to raise public awareness and guide management interventions, and will be widely disseminated.

· Analyzed information on status, condition and protection of coral reefs and their threats in the region through the Reefs at Risk report and materials (through WRI), widely disseminated in cooperation with CORAL/ICRIN.

· Data and maps on the regional distribution of marine protected areas and their reefs, together with more detailed information about the demonstration sites, lessons learned and training materials available through the RCU-website, UNEP-WCMC and ICRIN.

· The GIS-based modeling will result in a systematic and consistent database of threats to coral reefs and an estimation of what is at stake if these threats are not reduced.

· Documented information on the socio-economic value of coral reefs (through ICLARM) targeted for public and private decision-makers to influence change.

· Documented information on existing policy instruments in the region and their effectiveness (by ICLARM) resulting in improved policies and greater political intervention in a number of sites.

· A number of coastal communities with improved and alternative sustainable livelihoods fully engaged in implementation of best practices.
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Background
The coral reefs of the Caribbean are vital to the economies of regional nations, and to the maintenance of livelihoods of millions of reef-dependent people.  They represent the highest known biodiversity in these seas, and supply a substantial portion of the fisheries harvest of the region.  Over the last two decades, degradation and disease have become rampant.  Most alarmingly, many of these reefs have increasingly lost their resilience following damage from disruptions such as hurricanes.  Pollution, overfishing, and other stresses seem to increasingly favor the growth of seaweed over that of corals following disturbances.  These and other key processes are poorly understood, and this paucity of knowledge seriously hampers management action to conserve and properly manage coral reefs. 

Coral reefs are highly complex ecosystems, often heavily influenced by even more complex socioeconomic and political systems.  Policy and decision-making, such as on the deployment of marine protected areas, the regulation of coastal development and the implementation of fishery regulations, usually cover scales of hundreds to thousands of kilometers for time periods of 4 to 10 years.  They generally involve the integration of a wide range of interlinked considerations based on limited biophysical and socioeconomic information balanced against strong political forces.  Science in support of these decisions is often conducted on much smaller scales of time and space, and is often highly specialized, with results difficult to rationalize against those of other disciplines.  Much of what science does have to offer does not reach the decision process, and that which does is often not specifically applicable to the decision being made.  This weakens the role of science in decision-making and reduces the availability of funding for science, thus perpetuating the inadequate scientific basis for coral reef management. 

The results of the workshop reinforce the conclusions of the more general review of environmental science and engineering of the National Science Foundation (NSF), published in February, 2000*.  Specifically, both this workshop and the NSF review call for: 

1. More reasonable and predictable funding and resources. 

2. Highly integrated cross-institutional, interdisciplinary socioeconomic-biophysical research. 

3. Focused research within key disciplines. 

4. Long-term research. 

5. Environmental education.

6. Research on the methods and models used in environmental assessments, funding prioritization, and studies of the effectiveness of actions to address environmental issues. 

7. Improving infrastructure for environmental observations, data handling, and networking.

8. Improvements in supportive technologies.  Thus, the priorities described below are consistent with those of the NSF study, and identify specific areas in which the latter recommendations can be addressed most effectively for coral reefs.

Recommendations by Topic 

In the sections that follow, the order of presentation does not reflect levels of importance.

Scientific Needs for Integrated Coastal Management and Fisheries

1.- There is a need for a better understanding of the relationships between human activities and the processes involved in reef ecosystem function.

Recommendations:

Focus studies on how the ecosystem responds to natural and anthropogenic influences given a variety of impacts occurring at various frequencies.  Conduct biophysical socioeconomic research on the recovery and restoration of reefs under conditions of pollution and extractive uses.

Further develop forensic and retrospective analysis of reef disturbances.  Determine the direct and indirect impacts of tourism on reefs.  Include the human dimension in long-term ecological research and baseline studies. 

Investigate the effectiveness of various performance criteria for coral reef management systems.  Analyze the effectiveness of NGOs vs. government institutions in various roles within integrated coastal zone management.

Expand research efforts into the quality of life of reef dependent people, and use this to develop more effective means to assess the potential impacts of management interventions on the reefs and associated human communities.

1. There is insufficient biophysical and socioeconomic knowledge for effective reef fisheries management.

Recommendations:
Conduct research on stock structure and population connectivity, and on the effectiveness and design of marine protected areas (MPAs) in relationship to fisheries.

Support experimental and manipulative research for fisheries management using multidisciplinary (socioeconomic and biophysical) teams of researchers.  Improve and implement methods to determine yield capacities of coral reefs.  Elucidate the relationships between quality of life and fishing.  Develop analytical and management approaches that will help to guide fisheries policy to improve economic and gender equity and favor fishery access by low-income coastal dwellers.

Investigate options to reduce fishing pressure through alternative livelihood programs and access limitations.

Determine factors that influence compliance with fishery regulations, such as participation in decision-making, and develop strategies to improve compliance. 

Conduct research on the effectiveness of improving fisheries management via various types of marketing and advocacy campaigns, anthrough certification and eco-labeling.

2. The implementation of improved policies is inhibited by inadequacies in our capacity to conduct economic valuations and to assess damages.

Recommendations:
Develop alternative techniques for valuation and damage assessment applicable to local and regional scales, to include cost-benefit approaches, values for non-market uses, consumptive vs. non-consumptive uses and the use of proxy values for short-term analytical requirements.

Integrate damage assessment with interdisciplinary predictive spatial coral reef modeling to ensure that the full socioeconomic and biophysical costs of the damage over time are accounted for.

3. There is a lack of user-friendly, accurate and appropriate methods and models to facilitate integrated coastal management.

Recommendations:
Develop queriable and user-friendly decision-support systems, according to scale, including relevant layers of information on ecological, socioeconomic, legal and policy issues, incorporating a participatory approach for planning and information gathering at the lowest scale of governance.

Combine these systems with predictive interdisciplinary spatial models developed in conjunction with fieldwork for mapping, parameterization, calibration and validation.  Conduct training in the use of these systems.

Support regional and national scale analyses of coral reef status, including the upcoming Caribbean Reefs at Risk Analysis, and ensure that the results of such studies and the data on which they are based are widely and freely available.


5.  A lack of direct communication and awareness at all levels often results in well-established scientific principles not being effectively implemented.

Recommendations:
Implement a multifaceted effort to incorporate current knowledge into policy-making.  This can include translating, effectively packaging and positioning guidelines at key policy and decision-making levels, developing interpersonal linkages between scientists and policy makers, making effective use of the media and of a variety of public forums, and developing information stores linked to dissemination networks.

Conduct research on the effectiveness of education campaigns, and on determining the best means to apply existing knowledge to effective management.  Strengthen institutional capacity for management and science throughout the region.  Involve economists, lawyers, behavioral scientists, policy-makers and managers in meetings on environmental matters.

Educate and involve local economists and lawyers in environmental investigations.  Conduct behavioral research on ways to improve enforcement and self-management at the local community scale.


6.  There is insufficient knowledge on human carrying capacity and its relationship to sustainable development and land-use.

Recommendations:
Conduct socioeconomic-biophysical research on the determination of human carrying capacity in a variety of coastal situations at local and regional scales.

Develop simple techniques to conduct these determinations using 'footprint' analyses aimed at determining impacts per individual and institution, and employing graphical analysis and presentation. 

Remote Sensing and Mapping

7.  Coral reef management and science is hindered by the fact that most coral reef communities have never been adequately mapped, and in many cases, their locations are not known.

Recommendations:
Develop a meta-database of existing maps and related data for the coral reefs and coastal watersheds of the Caribbean, and initiate an organized effort to map the rest to satellite levels of resolution and depths of penetration.  Organize efforts to map reefs below 10 meters via modern ship-borne acoustic methods. 

Identify areas where management or scientific objectives require more detailed investigation, and conduct detailed mapping using combinations of airborne laser depth-finding (LIDAR) and hyperspectral (finely divided light bands) data.  Make all products readily available over the Internet, with fully disclosed data on accuracy, history and format. 

Actively involve recreational divers and monitoring programs in ground-truthing remotely sensed data.  Building on geographic information systems, combine high-resolution depth data with maps of ecological communities, with hydrographic, ecological and socioeconomic models, and with expert systems to assist coral reef managers in decision-making.

8.  Remote sensing of coral reefs and other underwater ecosystems lags behind that of terrestrial areas, because of limitations of radiation penetration through seawater, and because of the low-priority historically given underwater ecosystem studies in the deployment of satellite sensors.

Recommendations:
Design and deploy more high-resolution satellite sensors with finely divided bands in the visible (water-penetrating) light range. 

Find ways to lower the cost and improve the accessibility of airborne LIDAR and hyperspectral coverage in coral reef areas.  Continue to improve the capacity of ship-borne acoustic mapping methods to determine ecosystem types and features.  Improve the methods available for processing underwater images and for combining data from multiple sources into map products useful to scientists and managers.

9.  The potential for remote sensing to assist in coral reef and coastal management could be better realized by including watershed, oceanic and atmospheric remote sensing with reef-specific analyses.

Recommendations:
Increase the availability of and develop better integration methods for the use of satellite and air-borne sensor data to delineate characteristics of watersheds, classify human use patterns, determine average and extreme wave exposure, determine high-resolution sea surface temperature and water mass movements, quantify sunlight exposure and otherwise improve the basis for understanding changes on coral reefs.  Improve coastal classifications using remotely sensed data to facilitate the conduct of analyses such as those of the Reefs at Risk Program, in which the real and potential exposure of reefs to degradation processes is inferred from a broad range of data (such as land use, water quality, geomorphology, etc.) and calibrated using reef-specific information.  Higher resolution remotely sensed oceanographic data could greatly improve estimations of the impacts of coral bleaching events and assist greatly in studies of recruitment and connectivity among reefs.

Educational materials should be produced to explain how a broad range of remotely sensed data could be used for management, employing case studies.  The UNESCO Bilko for Windows Program and other analytical, educational and training systems could be utilized for this.

10.  There is yet unrealized potential for the use of remote sensing in support of the management of biodiversity and fisheries in coral reefs and associated environments.

Recommendations:
Improve both our capacity to interpret remotely sensed data to identify and quantify ecological communities and our understanding of the species compositions of those communities under varying environmental conditions.  Improve our capacity to identify these environmental conditions from sensor data.  Use this knowledge to predict biodiversity patterns.

Assess and improve the accuracy of these predictions via field studies.  Explore and validate the use of remotely sensed data in identifying habitat attributes (such as fragility, vulnerability, etc.) for biodiversity planning and conservation prioritization. 

Conduct research into the use of remote sensing for producing ecological habitat maps in support of fisheries management, to assist in stock assessment, the delineation of critical habitats and the application of area-based management interventions such as marine protected areas.

11.  Remote sensing products of growing importance in studies of environmental changes over time are threatened with loss, damage or underutilization because of improper storage, inadequate record-keeping, costly or difficult accessibility, and by a lack of facilities and trained personnel across the region.

Recommendations:
Develop an efficient, global system for finding and ordering or downloading all unclassified coastal and marine remote sensing products, including all extant aerial photography from government-sponsored surveys in the past.  Link this to ReefBase, the Global Coral Reef Database.  Support this dissemination with specific product development teams, such as an ocean color data dissemination team.

Connectivity Among Reefs

12.  We do not fully understand the processes affecting the recruitment and retention of propagules, larvae and pelagic juveniles of coral reef organisms.

Recommendation:
Conduct studies of the life stages and population dynamics of coral reef species, and determine their relationship to physical oceanographic features and the geomorphology of coral reefs.  Determine the processes affecting the survival of newly settled organisms.  Investigate the population genetics of key species at multiple scales and estimate minimal viable populations sizes.  Assess the biogeographic, within-habitat and depth distributions of coral reef species in support of understanding inter-reef dependencies.

13.  Our knowledge of the nature of and relationships between local and large scale oceanographic processes is limited.

Recommendation:
Develop predictive models of regional oceanographic processes, along with estimated probabilities of certainty, at a variety of time and space scales, incorporating atmospheric processes.  Validate and parameterize these models from greatly enhanced programs of data collection, including the use of ships of opportunity such as in the Sea Keepers Program, in which private and commercial vessels are outfitted with oceanographic instrumentation.  A major emphasis should be placed on modeling the effects of climate change on these processes, on determining the implications for recruitment and retention of disease vectors, propagules and larvae, and the related impacts on the viabilities of fisheries and coral reef health in the future.

14.  Many large-scale phenomena potentially play key roles in the ecology of regional coral reefs, but these roles are poorly known.

Recommendation:
Investigate large-scale phenomena including river plumes, upwellings and atmospheric dust inputs that affect the region to determine their influences on coral reef health. 

15.  Conservation of coral reef resources cannot be ensured without the coordination of efforts across the region based on knowledge of recruitment and connectivity processes, and of the interdependence among various types of ecosystems.


Recommendation:
Formulate a Caribbean-wide plan for ocean and coastal zone management, supported through international agreement, to guide and encourage the development of more effective management strategies and policies at national and local scales.

Reef Health and its Assessment 

16.  The relationships between biodiversity and ecosystem function in coral reefs, including the resistance to and resilience from disturbances, are unclear.

Recommendations:
Implement comparative investigations of coral reefs and their adjacent environments aimed at determining how calcification, nutrient cycling, resistance, resilience and other ecosystem functions vary under a range of environmental conditions, and how this variation relates to patterns of biodiversity.  Long-term, large-scale studies should be a high priority, so as to account for variation in time and space. 

Research should include a focus on determining minimal sets of species and populations that must be maintained before substantial changes in ecosystem function occur.  Studies should include further research on the means and cost-effectiveness of restoration techniques.  Support research on factors important to ecological resistance and resilience, such as studies of key species' growth rates, timing of reproduction, fecundity, survival, settlement behavior interspecies interactions, and dependence on non-reef ecosystems.  Use coral coring and paleoecological approaches to reinforce studies of ecological resistance and resilience over past decades, centuries and millennia.

17.  Many patterns of migration, essential to the implementation of management interventions such as marine protected areas (MPAs), are poorly known.

Recommendations:
Conduct research into the migration patterns of fish and mobile invertebrates associated with coral reefs.  Determine the relationships between migration patterns and ontogenic shifts, such as changes in feeding habits, fecundity and gender.  Integrate this research into studies on the potential and empirically measured effectiveness of various MPA designs and geographic deployments.

18.  There are a variety of "strong interactions" on coral reefs that require particular research focus in support of improved management.  Some of these interactions, such as those between atmospheric CO2 and reef calcification, may change substantially over the next century, possibly resulting in wide-spread changes in reef viability

.
Recommendation:
Conduct studies on calcification and coral colony growth vs. climate change, coral bleaching vs. seawater temperature, sedimentation vs. eutrophication, algal abundance vs. herbivory and nutrification, and storm frequency vs. extreme events such as El Niño.  Strengthen research on atmospheric and seawater chemistry as it relates to coral reefs.  Use coral coring and the fossil record in support of these studies. 

Focus research on determining the impacts on reef ecosystems of variations in bioerosion, diseases, fishing pressure and physical impacts by humans.  Use this knowledge to develop more realistic ecological models to improve our knowledge of reef processes and to support better long-term reef management.


19.  The assessment and monitoring of coral reefs and the evaluation of management interventions are often ineffective because of the variable levels of research capacity across the region, inadequate funding, and a paucity of meaningful, efficient and well-understood standard indicators and indices of coral reef health.


Recommendations:
Develop and standardize multiple independent indicators and indices for the assessment of reef health.  Develop new stress indicators and validate these via long-term research.  In cases for which point-in-time indicators are insufficient, protocols should be developed calling for robust time series of measurements to capture trends.  Improve database development, implementation and communication in support of reef assessment and monitoring.  Improve the capacity of countries throughout the region to assess and monitor reefs via improved infrastructure and training.  Develop mechanisms for long-term, predictable funding of coral reef monitoring and of evaluations of management impacts.

20.  Many of the species associated with coral reefs in the Caribbean are unknown in terms of taxonomy, systematics and phylogeny, and misidentifications are common due to the unfamiliarity by many field scientists with current knowledge in these areas.


Recommendations:
Strengthen research on the taxonomy, systematics and phylogeny of coastal and coral reef species throughout Caribbean nations.  Sponsor the education of a new generation of scientists in these fields.  Improve existing museum reference collections and develop new museums strategically across the region.  Enhance education on these fields in universities and training courses, and develop tutorials for use on CD-ROM and via the Internet.  Further develop computer-aided and molecular-based species identification procedures, and support research centers and museums to provide identifications as a basic service.


21.  Many ecosystems involving reef-building corals are small or located in deep waters or the northern sub-tropics, and so have been little studied.  Yet, they may be crucial to the maintenance of populations of reef species and of ecosystem function on a large scale, or have particular ecological or socioeconomic importance because of uniqueness and rarity in an area.

Recommendation:
Conduct biophysical-socioeconomic research on these "marginal" coralline ecosystems and determine their significance to population maintenance and ecosystem functioning across the region.  Investigate how the sensitivities of these systems to local, regional and global disturbances and stresses differ from those of non-marginal reef systems.  Identify any management needs that differ from those of better-known coral reef systems. 

22.  There is an increasing danger of species invading coral reefs from outside of their natural ranges, causing substantial changes in biodiversity and ecosystem health, and threatening resources vital to coastal populations.

Recommendation:
Initiate an organized research effort to determine the present and future levels of threats from invasive species, and potential impacts on reef-dependent people.  Identify the means to limit the possibility of such invasions.  Determine low-impact ways to remove invasive species as they appear.


23.  It has long been recognized that many aspects of coral reef science cannot be properly investigated without highly interdisciplinary, large-scale and long-term research, and yet funding for this work is exceedingly difficult to find.


Recommendations:
Scientists and managers should form teams to develop well-engineered operational plans for integrated research efforts.  These should include clear strategies for incorporating results into policy and management implementation, and estimations of the economic benefits that will likely result.  Funding agencies and governments should increasingly set aside funds for organized long-term research as a means of improving overall cost-effec-tiveness.  Groups of researchers should form agreements to use their usual sources to support collaborative research on specific reef systems.

Bleaching of Corals and Other Reef Species

24.  The recent widespread bleaching of corals and other species has been clearly linked to sea water warming during El Niño related conditions, yet it is currently not possible to reliably predict the impacts, estimate the extent of damage or project the time to recovery after such events. 

Recommendations:
Strengthen research efforts to use satellite maps of sea-surface temperature, stationary buoy systems and vessel-mounted oceanographic equipment, including the Sea Keepers' sensor deployment on vessels of opportunity, to provide early warning about bleaching events.  Using a hierarchical research approach involving comparisons between broad area sea surface temperature estimates, fine scale remotely sensed temperatures, and field observations, determine the relationships between environmental characteristics, NOAA's "hot spots" and the incidence (per species) of bleaching.  Use this as a basis for future estimations of the extent of bleaching based on the broad-scale NOAA satellite data.  Improve these estimations through research on the physiological mechanisms involved in bleaching and potentially influencing factors such as the presence of disease, stress or recent perturbation.  Improve channels to disseminate this information to managers, policy makers and the public. 

25.  Recent bleaching episodes indicate that corals can suffer mass mortalities as ambient seawater temperatures rise only one or two degrees above normal.  Given that global climate change will result in such temperature increases being common, there is a potential threat to coral reef viability of substantial magnitude.

Recommendations:
Conduct research to model the future of the coral reefs under climate change, supplemented by enhanced research into bleaching, seawater chemistry, air-sea exchange and the natural mechanisms that might reduce coral reef damage, including adaptation of corals and/or their symbiotic "zooxanthellae" algae, and substitution by various species of corals and/or zooxanthellae.  Improve the capacity to predict the long-term impacts of bleaching, in conjunction with various stresses and perturbations, and deter-mine the conditions under which recovery is slowed or halted by shifts to macroalgal dominance.  Use this knowledge to improve reef management so as to minimize the long-term effects of bleaching.


Diseases of Coral Reef Organisms

26.  Although the coral reefs of the Caribbean are suffering from a recent, rapid proliferation of a variety of diseases affecting corals and associated species, we have little  Information on most of these diseases because of poor taxonomy of disease-causing microorganisms and the organisms they infect, and the lack of research coordination, standards and reliable funding to analyze the diseases.

Recommendations:
Enhance efforts on the systematics, taxonomy, characteristics and genetic composition of reef-related disease-causing microorganisms and the species they infect.  Develop standards for analytical terminology and protocols.  Use Koch's postulates, where appropriate, for determining causative agents and subject findings to peer review.  Improve regional diagnostic capacity through improved facilities, training and higher-level education.  Integrate recent advances in biotechnology into studies of reef-related diseases.  Conduct research on patterns of susceptibility to disease and underlying physiological mechanisms.  Identify disease vectors, natural reservoirs and extra-regional sources.  Determine if diseases have been imported into the region through the introduction of exotic species, or transported by way of aquaculture, ballast water, the aquarium trade, dust storms from Africa or elsewhere, or other means.  Identify the risks and potential means by which pathogens may be exported to coral reef areas outside of the Caribbean.  Develop preventative measures for both import and export of these pathogens.


27.  There is a paucity of information on the spatial distributions and time variability of reef-associated diseases, and their relationships to oceanographic dispersal processes.


Recommendations:
Implement studies of the biogeographic distribution and historical abundances of these diseases.  Determine incidence, prevalence, host range, virulence and mortality rates by disease and host species.  Integrate research on disease with that of reef connectivity, recruitment and physical oceanographic modeling. 

28.  The relationships between susceptibility to disease and environmental factors, stresses and disturbances are poorly known, and this hinders the efforts to minimize disease impacts through management intervention.


Recommendations:
Conduct research on the relationships between disease and environmental factors such as temperature, pH, water quality, UV light and irradiance.  Determine the roles of pesticides, herbicides and combustion products that may contribute to disease through metabolic dysfunction.  Identify critical thresholds for these factors and pollutants in their effects on disease susceptibility.  Investigate the effects of stresses and disturbances acting in various combinations of type, frequency and intensity on susceptibility to pathogens.  Determine if bleaching of corals or other zooxanthellate species increases this susceptibility.  Investigate the possibility that diver activities, anchors and other mechanical dis-turbances enhance susceptibility of coral reef organisms to disease or spread infectious agents.


29.  We need to know more about the relationships between pathogens and the infected organisms, their populations and the ecological communities of which they are a part. 

Recommendations:
Expand studies of growth, reproduction and other organism-level processes with and without various types and levels of infection, and determine their relationship to disease susceptibility.  Conduct immunology studies, including the responses of the genomes and proteins during infection (genomics and proteomics).  Maintain supportive bioinformat-ics data analysis and storage systems, and associated networks.  Determine the relationships of the diseases to reef microbiota.  Determine the effects of the diseases on population dynamics (including fit-ness and changes in life stages), on community structure and on functional aspects of the ecosystems, such as resistance to and resilience from perturbation, given various types and levels of environ-mental stress.  Explore the fossil record and coral cores to extend the basis for these studies into past decades and centuries. 
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INTRODUCTION

The quest for definitive guidelines on how best to design marine protected areas (MPAs) and make them work to achieve stated or perceived objectives continues unabated (Kelleher and Kenchington 1992, Salm et al. 2000).  Both the ecological and human dimensions of these challenges were recently addressed at the Symposium on Caribbean Marine Protected Areas held as part of the 54th Annual Meeting of the Gulf and Caribbean Fisheries Institute (GCFI) in Providenciales, Turks and Caicos Islands, November 2001 (see www.gcfi.org).  Other conferences and an abundance of papers in the diverse literature and popular newsletters related to MPAs deal with similar issues.  It is therefore appropriate to take stock of what lessons we have learnt, and to reach conclusions about MPA management effectiveness where the evidence for doing so exists.  This concerns not only no-take zones or areas, sometimes called marine reserves, but also multi-use zoned MPAs common in the Caribbean.

This paper primarily examines the relationship between MPA management effectiveness and levels of stakeholder participation, based on recent research in the Caribbean by the Caribbean Natural Resources Institute (CANARI) and the Coastal and Marine Management Program (CaMMP) of the Caribbean Conservation Association.  It draws heavily on a paper by two of the authors, entitled Beyond community involvement in protected area planning and management: lessons from the insular Caribbean (Geoghegan and Renard 2002), in the June 2002 issue of PARKS Journal.  It also draws on the experiences shared at the abovementioned GCFI meeting.

ADVANCES IN MARINE SCIENCE

Marine science has made several advances that can enhance MPA management effectiveness.  The GCFI workshop on Improving Applications of Science in MPA Design and Management (www.gcfi.org) highlighted progress in habitat mapping, faunal survey methods, statistical sampling theory and numerical oceanographic modeling.  Larval transport and larval behaviour modelling has helped to clarify connectivity issues.  Decision support tools such as Geographic Information System (GIS) software and other mapping products are becoming more accessible and being used where visual spatial information facilitates a wider stakeholder contribution.  Whereas before the knowledge types were considered incompatible, now scientists are drawing fishers into the identification of threatened spawning aggregation sites and other activities in which local ecological knowledge makes their input invaluable.  Conversely, involvement of marine science researchers in management processes has increased to the point where many scientists are gaining skills in translating research into layperson terms.  In the science community, concerns about the objectivity and quality of applied research are being diluted with experience and application of rigorous methodologies to real-world problems. 

Despite these significant advances, marine scientists face many challenges in trying to understand and predict marine ecosystems in order to produce outputs in formats and on timescales that facilitate effective management.  However, even the measurement of effectiveness poses problems in the absence of specific numerically expressed management objectives and with the difficulty of implementing systematic hypothesis-testing given the reality of managing MPAs on restricted budgets with few resources for scientific research.  Although the remainder of this paper focuses more on the human system than ecosystem dimensions of MPA management effectiveness, the important role of marine science is not overlooked.  The knowledge and means for conducting marine science are firmly embedded within the human system.

HUMAN DIMENSIONS

The GCFI workshop on Human system connectivity: a need for MPA management effectiveness discussed areas in which MPA experiences had been positive in terms of improved management, benefits for the beneficiaries and contribution to knowledge.  These included:

Positive developments

· Learning from others’ experiences: sharing the do’s and the don’ts of MPAs

· Integrating community participation into MPA planning and management 

· Recognizing co-management has potential for success in many MPA situations

· Having legal frameworks early in the process of establishing MPAs

· Benefiting the community at large from multiplier effects of participation 

· Networking through GFCI, CaMPAM, etc. based on common interests in MPAs 

· Collective learning through task-oriented types of cooperation opportunities

· Improving the authorities’ involvement of fishers and other users in management 

· Recognizing that fishers need tangible livelihood benefits from MPAs 

· Seeing evidence of managers paying attention to sustainable livelihood demands 

· Learning to respect other MPA stakeholders (values, knowledge, inputs, etc.)

· Exploring the psychology of people’s attitudes towards resource use in MPAs

· Creating successful strategic alliances to establish and manage MPAs

· Linking MPA managers to broader contexts of integrated coastal management 

· Realizing the need for flexibility in thinking and decisions, so systems can adapt to unplanned events and surprises (e.g. natural disasters, environmental changes)

As with the case of marine science, several challenges in the human system were identified.  The major immediate problems to be tackled in order to improve management effectiveness, include:

Challenges for the future

· Overcoming the difficulty in maintaining involvement of users, and the use of inappropriate communication mechanisms that might alienate stakeholders

· Obtaining sustainable funding at planning stages, since donors do not recognize that changing peoples’ attitudes takes time and longer funding periods are needed 

· Eliminating situations where authorities and others enter participatory processes with pre-conceived ideas about the outcomes of these planning processes 

· Broadening alternative livelihoods for displaced fishers that still typically focus too narrowly on tourism

· Prolonging government commitment (which can change with elections) that is now seldom available long enough for the MPA community

· Improving on situations where, by not delivering promptly, managers do not meet local communities’ expectations, or expectations of communities are so high that governments do not meet them

· Correcting the lack of recognition and respect for users’ (fishermen, others) knowledge that still persists in some quarters

· Widening the focus that continues mainly on restricting fishing rather than a full range of MPA uses

· Addressing the lack of recognition of the important role of governments in decision-making (e.g. governors, ministers, politicians) that presently constrains flows of information to key people

The combined knowledge and experiences informally solicited from MPA managers, researchers, funding agencies and users are reflected in the above observations on lessons learned and issues to be dealt with.  However, we also have the benefit of findings from more systematic analysis.

CHARACTERIZATION OF MPAs

In July 2001, CANARI completed a characterization study of Caribbean MPAs, through an analysis of ecological, organizational, and socio-economic factors (Geoghegan et al. 2001).  The study was one component of a larger project, Institutional evaluation of Caribbean MPAs and opportunities for pro-poor management, which is being implemented by MRAG Ltd. under the framework of the Natural Resources Systems Programme (NRSP) of the United Kingdom Department for International Development (DFID). 

The study identified 75 MPAs in 17 countries and territories of the region
 and found only 35, or 47%, that had more than a rudimentary level of management.  Except for those in Cuba, these 35 MPAs generally had one characteristic in common: ongoing mechanisms, whether formal or informal, for stakeholder participation.  Since managers recognize that stakeholder processes are time-consuming and require specialized stills, this emphasis on participation appears to indicate a high level of consensus among MPA managers on its contribution to effective management.  The study further indicated that MPA managers tend to believe that high levels of cooperation among relevant agencies and stakeholder groups result in more efficient management.  Stakeholder participation in MPA management generally occurs through advisory committees or representation of key stakeholder groups on boards or other management bodies.

The study uncovered little conclusive evidence regarding the management effectiveness of MPAs, or of the correlation between the level of management and achievement of ecological objectives.  In fact, some research has shown that in MPAs that experience heavy use and associated impacts, such as the Virgin Islands National Park, even high levels of management fail to halt or reverse resource degradation (Smith et al. 1997).  The one management tool that seems to have had a positive impact on the resource base has been the use of fisheries reserves, which appear to result in the replenishment of fish stocks both within and outside of the reserves (Roberts et al. 2001).  For fisheries reserves, or any other type of MPA, to stand a good chance at being effective, there has to be a high level of stakeholder input into their location and design (Manson and Die 2001).  This is part of a larger trend towards more inclusive directions in marine resource management (Berkes et al. 2001).

Where MPAs appear to have been most effective, in other than biological terms, has been in the mitigation and management of conflicts between resource users, and particularly between the tourism and fisheries sector, which are often competing for the same resources.  Such conflicts are a feature in a significant number of protected areas.  MPAs such as the Hol Chan Marine Park in Belize and the Soufriere Marine Management Area (SMMA) in St. Lucia, which have both high levels of management and ongoing mechanisms for stakeholder participation, have been most effective in managing these conflicts. 

There have been many studies over the years showing that MPAs can be effective in providing local economic benefits (e.g., Dixon et al. 1993, Post 1994), but these benefits are not always equitably shared and thus rarely achieve objectives of improved livelihoods or poverty alleviation (van’t Hof 1998).  However, several MPAs with high levels of stakeholder participation, such as the SMMA and the Negril Marine Park in Jamaica, have programmes aimed at enhancing the livelihoods of, or mitigating the negative impacts of management on, disadvantaged stakeholders.  In some cases, such as that of the water taxi operators in Soufriere, these programmes appear to have provided positive benefits for the target groups (Brown 1997), and more generally appear to enhance stakeholder interest and involvement in the MPA.

The evidence therefore supports the conclusion that stakeholder participation is a critical element, although not the only element, in the effective achievement of MPA ecological, social, and economic objectives.  Institutional arrangements for MPAs can be complex however (Mascia 2000), and achieving effective stakeholder participation is no simple matter.  The following conceptual framework (Geoghegan and Renard 2002) highlights some of the critical issues that must be addressed:

· The relationship between people and protected areas: Every protected area impacts on people, either as direct users of its resources, or as beneficiaries, even sometimes indirect or distant ones, of the goods and services that it provides.  MPA management therefore must focus on the relationship between people and the area’s resources, as well as the human interactions that are engendered.

· The concept of stakeholder versus that of local community: Managers often focus on the needs and rights of those physically closest to the protected area, the “local community”, because many local user groups have been marginalized by past development activities.  But individuals and groups with a stake in the management of an MPA are neither all local nor homogenous.  The term stakeholder is much broader and therefore more useful, including all who have influence on, or can be affected by, the management process, whether local or not.

· Institutions that govern resource use: The relationships among and between stakeholders, and their uses of, or relations with, natural resources, are governed by institutions, both formal and informal, which are almost always complex, fluid and dynamic.  These institutions, including rules, norms, laws, policies and organizations, regulate and guide the lives and actions of people.  Management is the task of transforming these institutions to meet defined goals.
· Balancing conservation and socio-economic objectives: Given the pressing social needs of developing Caribbean countries, the management objectives of MPAs must include, in addition to environmental sustainability and biodiversity conservation, social and economic goals such as the provision of human needs, the elimination of poverty, social justice, and equity. 

· Management arrangements: The development of management arrangements needs to take account of the complexity of existing institutional arrangements and resource use patterns and the diversity and interests of the various stakeholders.  That requires the participation of stakeholders in the design of new arrangements.
· Participatory planning: Planning processes that involve the diverse range of stakeholders, in addition to being democratic and empowering, result in management decisions that integrate the knowledge, needs and aspirations of all parties and are accepted and owned by stakeholders.
· Limits of participation: Despite the strong rationale for participation, stakeholders cannot all and always be involved in management.  Management is unlikely to be either efficient or effective when authority is shared among a myriad of state and civil society actors, or when governments delegate all their responsibilities to local groups and organizations.
GLOBAL PERSPECTIVE

Based on analyses of cases from around the world, Pomeroy (in press) reinforces findings from the Caribbean region with the following list of factors key to success of MPAs with a focus on the human dimension:

· Participation by those affected

· Individual incentive structure

· Sense of ownership of the MPA and the co-management process

· Leadership

· Individual and community empowerment

· Capacity building

· Social preparation and value formation

· Community organization

· Economic and community development

· Institutional sustainability

· External change agents

The evidence to date suggests that several factors contributing to MPA management effectiveness are universal, despite differences in culture, economy, social structure and several types of institutional arrangements.

KEY LESSONS LEARNED

The experience in applying stakeholder approaches to MPA management over the past several years has yielded several key lessons (Geoghegan and Renard 2002).  These include:

1.  Effective management requires the integration of the full diversity of stakeholders and takes into account the differing ways they are impacted by and impact upon protected areas.

Approaches that make assumptions regarding the homogeneity of stakeholders and that fail to take into account the extreme diversity of their interests can result in the marginalization of important stakeholders, hindering the achievement of management objectives.  In the identification of stakeholders, some of the issues to keep in mind are:

· The interests of stakeholders even within small communities can be very diverse.  Sex, age, social class and cultural capital are among the factors that determine the stakes of individuals and groups.

· Some stakeholders are prominent and easily identifiable, while others can be forgotten or ignored in MPA planning and management processes.  This can have negative impacts, transforming power relations in favour of some stakeholders and at the expense of others, usually those who already have the least power.  The reasons for the “low visibility” and the resulting lack of involvement of some stakeholders include: 

a)
local power structures, that allow some sectors, groups and individuals to dominate institutions and processes; 

b)
conditions of the planning and management processes, which often favour those who are able to follow formal rules, use official languages, and feel comfortable within formal and official settings; 

c)
the seasonality of some resource use activities; 

d)
the geography of stakeholders, which may cause those that live at a distance from the protected area to be left out; 

e)
the social conditioning and biases of the planners and managers, which can cause them to overlook or discount certain groups and individuals.

· Resource use patterns, institutions and power relations are in constant evolution.  This presents an additional challenge to planners and managers, as it is not sufficient for them to identify and understand stakeholders and their relationships at a given point in time.  They also need to observe and integrate these perpetual changes, and assess their implications for management;

· Protected area managers and planners are not neutral parties but stakeholders themselves, and neutral facilitation is often needed to assure that planning processes are not skewed towards their interests.

2.  The effectiveness of institutional arrangements is the key to the long-term success of participatory management

Decentralization and management partnerships, which may appear to meet the requirements of participatory management, often are controlled, whether through legal regulation or political or economic influence, by government or a powerful interest group.  Co-management agreements between government agencies and NGOs, which have been a widespread response to demands for greater stakeholder participation, also do not guarantee the involvement of all stakeholders.  Even the vesting of management authority to community organizations can modify local power relations at the expense of the poor and the powerless.

While there is no single model that can be used in designing participatory MPA institutions, the most successful ones share a number of characteristics:

· They are democratic, and contribute to the empowerment of disadvantaged groups

· They include structures and mechanisms that allow stakeholders to influence management decisions

· They are centred on the effective and efficient achievement of management objectives

· They are flexible and responsive to change, and can deal with unforeseen circumstances and exceptional events such as natural disasters

· They are “owned”, if not legally at least symbolically, by all key stakeholders, and are compatible with local social, cultural and political conditions

· They include structures and mechanisms that promote and sustain linkages between sectors, and the involvement of non-traditional actors in management arrangements

· While they can almost never ensure that all stakeholders are represented, they do ensure that people involved in decision-making are truly representative of the various interests

· They embrace participation in the culture and operations of the MPA as well as in its structure and include provision for ongoing and widespread public consultation and involvement.

3.  Community organizations and stakeholder groups have limitations as MPA management partners

In the process of developing MPAs in the region, planners have followed recent trends in community development work by identifying community organizations as appropriate management partners or agents.  While this approach has its advantages, particularly when the organizations are committed and well resourced and have local legitimacy, it also presents dangers.  Formal structures can undermine existing, informal community institutions that are critical to the success of MPA management, and they inevitably change local power balances and introduce hierarchies.  Even long-standing and respected community organizations do not always have the interest or capacity to be the most effective partners in the management of MPAs.  Technical skills, access to financial resources and commitment are more important requirements for day-to-day management than representativeness.  The involvement of stakeholders therefore should not be dependent on the use or establishment of local organizations that may not be most suited to management needs.

4.  Given the limitations in financial and technical resources that most MPAs face, optimum levels of participation may not be possible at all times and mechanisms for negotiating trade-offs may be required 

MPA managers in the region all face serious financial and human resource constraints that make fully participatory processes of planning and decision-making simply impossible.  But without effective stakeholder involvement in determining what trade-offs are made, and transparency in revealing the reasons for those trade-offs, stakeholders that were left out, or whose interests are not given priority, may become alienated and new conflicts between user groups may emerge.  Simple, cost-effective mechanisms for stakeholder negotiation on priorities for the use of limited resources are therefore required when it is not possible to reach ideal levels of management or of participation except through a slow incremental approach.

5.  Effective stakeholder participation is contingent on the provision of appropriate and acceptable returns to participants.
Analysis of both successful and unsuccessful attempts at participatory management of MPAs and other natural resources indicates that levels of participation are directly tied to the returns that stakeholders perceive they are getting from the arrangement.  While these benefits need not be, and rarely are, directly financial, they must be considered by the stakeholders to provide a fair return on their investment.  These benefits may include recreational, cultural, or educational opportunities for local communities; enhanced economic opportunities for local user groups through preferential access to resources or markets; or simply the ability to meaningfully influence local development decisions.

ACTION AGENDA

The lessons learned from the GCFI workshops, the CANARI characterization study and other analyses provide the basis for a practical action agenda.  At GCFI the following specific initiatives were recommended:

Provide innovative economic incentives and opportunities for resource users: 

· Identify market niches for new product development 

· Use an eco-enterprise fund for starting new businesses to generate income for the MPA, and for alternative livelihoods based on local experiences and skills

· Develop eco-labeling systems for marine products (fish and lobster “sustainably” harvested from the MPA)

Strategize MPA issue awareness programmes in a pro-active manner:

· Develop a regional database of managers and decision-makers (recurrent suggestion) 

· Invite decision makers to special events to get them personally involved

· Develop basic education materials targeted for specific audiences like fishers, divers, developers; and others targeted at policy makers (educate at top levels)

· Get more funding linked to provision of community participation activities

Improve managers’ communication skills:

· Train managers in communication skills, business operations, and management of conflicts (workshops, training courses by UNEP, UWI, etc.)

Enrich managers’ knowledge of methods and tools for coordination and participation:

· Provide training in facilitation and community mobilization, especially for those with natural science backgrounds (workshops, training courses by UNEP, UWI)

Build up stakeholder analysis skills:

· Understand stakeholders needs via improved stakeholder assessments

· Train managers in how to conduct stakeholder analyses themselves

Provide the incentives for the representatives of communities participating in the planning process to report back to their constituencies:

· Clarify representatives’ responsibilities and publicize their identities

· Select the best representatives by having clear criteria for selection and a transparent selection process based on understood roles and responsibilities 

· Build capacity of representatives (e.g. how to conduct meetings) and provide them with the necessary tools, equipment and rewards

Engage more fishers and other resource users in research and monitoring programmes to foster their interest in conservation:

· Publicize research results in the best way to reach the widest audience in the particular situation e.g. radio programmes to disseminate research findings

· Employ resource users as data collectors and analysts wherever feasible

· Allow users to design their own data collection programmes within guidelines

Enhance communication between natural and social scientists:

· Educate natural scientists on the need to link and work with social scientists

· Promote interdisciplinary work and hold interdisciplinary workshops and conferences to share information, with attendance as a funding or permit clause

· Require both natural and social scientists to meet together with the community in the beginning in order to understand their needs and share perspectives

Improve practical experience exchanges for MPA managers and resource users: 

· Clarify the goals of experience exchanges and study tour projects 

· Show benefits of exchanges based on experiences that worked and compile testimonials of success for future proposals

· Work with stakeholders to develop exchange proposals (site managers and conservation NGOs are not taking advantage of funding opportunities where major NGOs can help prepare successful proposals) 

· Overcome incorrect perceptions of what is easy and difficult in experience exchanges, and that might be misleading the developers of guidelines for proposal writing

Expand coordination and communication among sites using different mechanisms and vehicles (national and international e.g. GCFI, CaMPAM, OECS, WCPA-Marine, etc.):

· Focus on a few networks to improve coordination rather than start new ones

· Establish region-wide planning for site selection to ensure better coordination

· Use multiple avenues for communications simultaneously

· Use SPAW protocols and other instruments for governments to establish national and regional systems of MPAs

CONCLUSIONS

Since decisions arising from participatory processes reflect the interests and positions of the parties involved, inequitable participation is likely to result in decisions favouring some parties over others.  This is a particularly relevant concern for Caribbean MPAs, given the very differing agendas of many of the stakeholder groups involved.  It is worth exploring whether inequitable involvement of the tourism industry in the design of MPAs can explain why the objectives of so many of these areas are skewed towards the maintenance and enhancement of the tourism product, at the expense of fisheries and other traditional, less powerful sectors.
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Introduction
In order to address the issue of climate change, a number of Caribbean Community (CARICOM) member countries and the OAS took the initiative to have formulated a regional project - the Caribbean: Planning for Adaptation to Global Climate Change (CPACC) project.  The initiative was taken during the UN Global Conference on SIDS held in Barbados in 1994.  Twelve CARICOM member states participated in the implementation of this project, in which The World Bank served as the GEF Implementing Agency and the Organization of American States (OAS) and the University of the West Indies Centre for Environment and Development, (UWICED) were the Executing Agencies.  At the national level, National Implementation Coordinating Units (NICUs) were established.  These NICUs were made up of representatives from several government agencies and in some cases include representatives from the private sector and non-governmental organizations (Walling et al, 2001).  
Project Management

The project, which was initiated in mid 1997 and was completed in December 2001, had as its overall objective to support Caribbean countries in preparing to cope with the adverse effects of global climate change (GCC), particularly sea-level rise in coastal areas, through vulnerability assessment, vulnerability reduction planning, and capacity-building.  A Regional Project Implementation Unit (RPIU) established at the Cave Hill campus of the University of the West Indies in Barbados under the aegis of the University of UWICED was responsible for the implementation of the project functioning as the regional coordinating and implementing mechanism (Figure 1).
Figure 1:
Management Structure of the Caribbean Planning for Adaptation to Climate Change (CPACC) Project.
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The Project followed a regional approach and sought to strengthen regional cooperation and institutions and to provide cost-effective means for planning, data collection and storage.  Project activities were focused on planning in order to minimize risks from GCC in vulnerable areas, and included the collection and management of regional sea/climate data, impact and vulnerability studies, and the assessment of policy options through a series of regional activities and pilot studies.  The four regional components included the following: 

1) Design and Establishment of Sea Level/Climate Monitoring Network.

2) Establishment of Databases and Information Systems. 

3) Inventory of Coastal Resources and Uses

4) Formulation of a Policy Framework for Integrated Coastal and Marine Management


 The pilot-based components were as follows: 

5) Coral Reef Monitoring for Climate Change Impacts.

6) Coastal Vulnerability and Risk Assessment.

7) Economic Valuation of Coastal and Marine Resources.

8) Formulation of Economic/Regulatory Proposals

9) Enabling the preparation of National Communication in Response to Commitments to the UNFCCC.

Component 5: Coral Reef Monitoring for Climate Change Impacts

Objectives

The overall objective of Component 5 was to assist CPACC countries in establishing long-term coral reef monitoring programs, which would, over time, demonstrate the effects of climate change factors such as temperature stress, sea level rise and hurricanes.  The countries that were selected for this pilot activity were The Bahamas, Belize and Jamaica.  These monitoring programs were designed to continue beyond the life of the project and the lessons learned, skills, methodologies and protocols would be shared with the eight other CPACC countries through capacity building and training activities conducted under CPACC’s successor the Mainstreaming of Adaptation to Global Climate Change (MACC) Project.
Method

The Site Selection Protocol  (Woodley, 1999) stipulated that at least three operational areas should be monitored in each of the pilot countries and these should be representative of least impacted, mildly impacted and severely impacted reef conditions.  For the purpose of the study “impact” was defined as land-based, anthropogenic impacts, transported to reefs by fluvial inputs or actual physical impacts on reefs caused by activities within the marine environment.  The monitoring sites selected for each country are outlined below (Table 1) 

The locating of transects within the operational areas followed the procedure outlined in the Site Selection Protocol.  A total of 20 transects each 20m in length were monitored at the three monitoring sites established within each operational area.

	Status of Monitoring Area
	Pilot Country

	
	The Bahamas
	Belize
	Jamaica

	Least Impacted
	Exuma Cays Land and Sea Park.
	Glovers Reef Marine Reserve.
	Monkey Island, Portland.

	Mildly Impacted
	Manjack Cay, Great Abaco.
	South Water Caye Marine Reserve.
	“Gorgo City”, Discovery Bay.

	Severely Impacted
	The Ridge, New Providence.
	Hol Chan Marine Reserve.
	Southeast Cay, Port Royal.


Table 1: Sites selected for CPACC monitoring in the pilot countries.

Underwater digital video cameras were used to record the benthic cover of the coral reefs under each transects  (Miller, 2000).  A software assisted manual process was used to “capture” adjacent, non-overlapping images from the video footage of each 20 m transect.  An automated process managed by the WinBatch for Windows batch-processing program, generated random dots in Microsoft Excel and superimposed them on the images.  The benthic component under each random data point was identified and then information entered into Microsoft Excel spread sheets, which automatically tabulated and grouped the substrate categories and calculated the percentage cover and standard deviation (Figure 2).  Provision was also made in the spreadsheet for recording the occurrence of bleached and diseased corals.  Quality Assurance-Quality Control checks were carried out on the videotapes, processed images and resulting data (Creary, 2001) to refine the monitoring and data analysis processes.

The video monitoring protocol was selected because it provided a permanent visual photographic record that allowed for re-examination and quality checks.  This method also reduced the time spent in the water and the need for taxonomic expertise in the field thus allowing for monitoring agencies with limited technical capacity and resources to conduct monitoring.  In addition this method facilitates the ease of exchange of images and data over the Internet and also allows for easy illustration of changes in reef conditions to non-technical persons.

Figure 2:
Image from video transect with computer generated random dots.  Data is entered directly into the adjacent spreadsheet.
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Institutional Arrangements

Lead government agencies in each pilot country were responsible for the planning, coordinating and executing of the country’s annual monitoring and data analysis programme while the CPACC RPIU provided technical assistance and training.  The institutions identified were considered to be capable of undertaking the responsibilities of coral reef monitoring and/or data analysis at the national or local levels (Table 2).  

	Country
	Lead Agencies
	Supporting Institutions

	The Bahamas
	· Fisheries Department
	· National Focal Point

· BEST Commission

· OAS Country Office

	Belize
	· Fisheries Department

· Coastal Zone Management Authority/Institute


	· National focal Point

· Met Service

· National Coral Reef Committee

· National Climate Change Committee

· OAS Country Office

	Jamaica
	· National Environment and Planning Agency

· Centre for Marine Sciences, UWI


	· National Focal Point

· National Climate Change Committee

· Discovery Bay Marine Laboratory

· OAS Country Office


Table 2:
 Institutional arrangement in each of the pilot countries for carrying out coral   reef monitoring under CPACC. 


The Caribbean Coastal Data Centre (CCDC) of the Centre for Marine Sciences (CMS) at the University of the West Indies served as the technical support node and archiving centre for the pilot countries.  The Component 5 Coordinator at the CCDC provided technical support to the pilot countries in terms of monitoring, data processing and analysis and data archiving.  The CCDC also provides data management support for the Caribbean Coastal Marine Productivity (CARICOMP) Project and serves as the regional node for the Global Coral Reef Monitoring Network (GCRMN).

Plans are being developed to duplicate the technical support provided by this collaborative arrangement in anticipation of the expansion of the coral reef monitoring programme to the eight CPACC countries in the Eastern Caribbean.  A technical support group will be established that will provide data processing, analysis and management assistance as well as make available a roving team that would help the agencies with their monitoring activities if required.



Sustaining Mechanisms for GCC Adaptation Planning in the Caribbean

A new institution, the CARICOM Community Climate Change Centre (CCCCC) has been created the regional mechanism to institutionalize climate change at the national and regional levels.  The CCCCC will serve as the regional institution that will articulate support and sustain the programme of action on the climate change adaptation for the Caribbean.  The centre will function as the executing agency of the Mainstreaming Adaptation to Climate Change (MACC) project that is expected to continue the initiatives start under CPACC.  The CCCCC will also function as an articulating mechanism for a network of existing institutions to facilitate regional cooperation in order to avoid duplication (Figure 4).  

Figure 3:
Diagrammatic representation of the relationship of the CARICOM Community Climate Change Centre (CCCCC) to CARICOM and other regional institutions and agencies.
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The Centre will operate as a CARICOM agency with independent management and a board of directors to provide operational oversight.  The Centre will have responsibility for coordinating the activities of the regional agencies and organizations that have involvement with climate change such as:

· National Implementation Coordinating Units (NICU’s) – define national and regional priorities to guide design and implementation of adaptation initiatives.

· Caribbean Agricultural Research and Development Institute (CARDI) – agriculture and food security

· Caribbean Environment & Health Institute (CEHI) – health and water.

· United Nations Environment Programme (UNEP) – capacity building, regional network development

· Caribbean Meteorological and hydrological Institute (CIMH)  - modeling, meteorological data

· University of the West Indies (UWI) – modeling, MSc programme in climate change, GIS

· Non-CARICOM states – collaboration in research and adaptation planning.

· International scientific organizations

For further information please visit our websites www.cpacc.org and www.climatecaribbean.org.
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ECOREGIONAL CONSERVATION IN THE MESOAMERICAN REEF: PLANNING AND IMPLEMENTING PROJECTS ON LARGE SPATIAL SCALES

McField, M. 

Senior Program Officer/Belize, WWF Mesoamerica Reef, P.O. Box 512, Belize City, Belize, Central America

mcfield@btl.net
An ecoregion is a relatively large unit of land or water that contains a distinct assemblage of natural communities sharing a large majority of species, dynamics, and environmental conditions, and which functions effectively as a conservation unit.  Ecoregional Conservation (EC) is an approach for conducting conservation at a scale most compatible with that at which ecosystem processes operate and function and for clearly articulating a biodiversity vision that conserves the full range of species, natural communities, habitats, and ecological processes characteristic of the ecoregion.  It is useful for developing a conservation strategy because:

· Ecoregions are delineated at a scale that corresponds to major ecological and evolutionary processes that create and maintain biodiversity.

· Ecoregions map the distribution of species and habitats, political units do not.

· EC attempts to maintain populations of species and ecological phenomena that require large areas (e.g. large vertebrate assemblages, migrations).

· EC provides a vision with long-term horizons.

· EC enables a broad assessment of the best places to invest in conservation and a better understanding of tradeoffs and the role of specific projects.

· EC can address threats at multiple sites.
A preliminary goal of the EC process in the Mesoamerican reef was to identify a network of conservation priority sites that will represent the region’s biodiversity, while contributing to the maintenance and resilience of ecological processes.  WWF initiated Ecoregional Conservation Planning in the MACR by supporting the development of a Biodiversity Database and sponsoring an Ecoregional Conservation Planning Workshop in Cancun in April 2000 giving more than 60 local and international experts the opportunity to evaluate biodiversity properties of the ecoregion, select those areas of highest conservation priority, and recommend actions to ensure their long-term preservation.  The key in adapting this process was recognizing the open and transboundary nature of this large and interconnected tropical marine ecosystem by focusing on the importance of connectivity, larval distribution, currents, habitat linkages, and upwelling. 

To understand the MACR’s biodiversity, distinctive indicators such as key species, representative habitats, and key ecological processes and socioeconomic data were compiled into a Geographic Information System (GIS) as a platform.  To promote the evaluation of large-scale features (100-1,000 kms), the ecoregion was delineated into distinctive subregions according to similar biodiversity features such as oceanographic patterns (e.g., currents, upwelling), characteristic habitat types (e.g., coral reefs, seagrass, mangroves), bathymetry, watersheds and terrestrial influences, and socioeconomic data such as human uses, threats to biodiversity, and management efforts.  This information was compiled into a series of thematic 3’ x 3’ maps and used to help determine the priority areas. 

The priority areas were first delineated by for key Taxa/Guilds then  integrated into overall Biodiversity Priority Areas.  Experts conducted an ecoregional Biodiversity Analysis to select and rank priority areas into four categories using several criteria such as species richness, trophic linkages, habitat connectivity, habitat complexity, habitat representation, and ecological and evolutionary phenomena.  Twenty-six Biodiversity Priority areas were selected and maped (Fig. 1): 9 Highest, 7 High, 6 Priority, and 4 of Unknown priority.  In addition the priority areas were also ranked according to threats, persistence likelihood and future threats.  The results of this process are detailed in a WWF publication, “Ecoregional Conservation Planning in the Mesoamerican Caribbean Reef” by Kramer, PA and Kramer, PR and edited by M. McField (2002). 

Fig.1.  Biodiversity Priority Areas in the Mesoamerican [image: image14.jpg]



Conservation strategies and actions needed to achieve and measure conservation success were also developed, along with a list of important data needs or gaps.  In response to the identified need for synoptic reef community data at the ecoregional scale, WWF conducted a regional reef survey in late 2001. 

The main goals of the expedition were to 
determine the ecological status of reefs throughout the region, 
monitor recovery from 1998 disturbances and 
give local researchers ecoregional perspective and training.
 Thirty six sites were visited covering the four sub-regions having significant reefs.  The expedition was conducted with a team of researchers working for WWF and partner organizations (Amigos de Sian Ka’an and SEMARNAP (Mexico), Coastal Zone Management Institute and Belize Audubon Society (Belize), Honduras Coral Reef Fund and DIGEPESCA (Honduras). 

Overall, the reefs had a mean live coral cover of 15.2%, ranging from 2.6% to 39.7%.  The average density of juvenile corals (<10cm) was 7.5/m2, ranging from  1.0 to 14.6/m2.  The average number of stony coral species at each site was 26.7, with a range of 18-33 species.  Approximately 3.3 % of the 3,692 corals surveyed had active disease infections, ranging from 0-11.5%.  White plague and dark spot diseases were the most common types in the ecoregion, although this varied by sub-region.  Overall the mean percent of recent mortality (indicating the percent of each colony that is thought to have died in the last year) in the ecoregion was 1.7%, with a range of 0.2 to 4.4%.

In summary, we have discovered some interesting trends in the ecological status of our reefs by taking this broad regional perspective.  In general coral diversity is highest in the south, while coral abundance (adult and juvenile) is higher in the north.  This corresponds to our notion that the southern reefs represent “source reefs” while the northern reef represent “sink reefs”.  While both measures are important to ecosystem health, the relatively low coral cover found in many sites, particularly in the Honduras and Belize sub-regions, is cause for concern.  Coral cover ranging from 25-30% would be considered good for the Caribbean and were found in Belize prior to the 1998 disturbances.  The patterns of coral diseases and recent coral mortality are complex.   On average diseases were highest in the N Honduran Coast subregion, and lowest in Belize.  Interestingly, Sian-Kaan / Ambergris had high variability in disease levels, potentially indicating the influence of local versus regional stressors (possibly local development), as compared to Honduras, which had consistently high levels, possibly indicating widespread causes (agricultural run-off, etc).  Interestingly, while Belize had the lowest average disease rates, it had the relatively high recent mortality, suggesting other causes of mortality such as bleaching and hurricane damage. 

This expedition represents the first time regional scientists have collaborated on a scientific reef survey of the entire Mesoamerican Reef System.  Several MPA managers are also using the data in their management plans as baseline data for future monitoring and for setting their park in a regional framework (ie if it has particularly high coral recruitment, coral cover, etc).  The study has also lead to plans for more targeted research to identify specific environmental stressors (agrochemical contaminants, etc) which can then be correlated with any regional community or coral disease patterns.

The participants agree that the opportunity to study reefs of the entire ecoregion in a relatively short timeframe provided them with invaluable insights and perspective which assist regional conservation planning and prioritization.  These data will be valuable for WWF and our partner organizations, for years to come as we continue to monitor the effects of our conservation efforts and target some of the threats contributing to reef mortality and disease.

In summary, planning always requires considerable time and effort, and even more so with ecoregional planning.  However, we also need continue active conservation efforts while these long-term plans are being developed.  During the EC process in the MACR, WWF learned of some specific informational needs and quickly responded.  Now assimilation of this information is taking place concurrently by many different groups on different scales.  The Mesoamerican reef expedition, along with other WWF studies, such as an anthropological study of tourism-related social trends in the region, are providing us and our partners with the information required to develop an integrated Ecoregional Conservation Plan.  

The planning process initiated thus far serves as an important first step towards focusing conservation efforts by identifying those areas of highest priority as well as those at greatest risk.  With better insight into the important areas and ecological processes of the MACR, WWF will continue to work with partners toward our common goal of preserving the region’s unique biodiversity and ensuring its continued contribution to the ecological health of the region and the livelihood of present and future generations.  The relatively low state of development and overall good environmental quality of most of the ecoregion provide a unique conservation opportunity to prevent the kinds of ecological damages that have occurred in similar habitats in other parts of the world.
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		Bahamas		Fernandez Bay Reef		1996		41.81		6.35		5.80		3.02

		Bahamas		Fernandez Bay Reef		1997		46.64		8.62		5.05		3.87

		Bahamas		Fernandez Bay Reef		1998		39.31		8.14		6.11		3.32

		Bahamas		Fernandez Bay Reef		2001		40.92		9.24		4.20		1.88

		Barbados		Bellairs Fringing Reef		1993		60.62		16.26		17.61		6.65

		Barbados		Bellairs Fringing Reef		1994		56.01		15.00		15.97		9.44

		Barbados		Bellairs Fringing Reef		1999		55.21		11.39		25.70		9.83

		Barbados		Bellairs Fringing Reef		2000		58.70		4.76		19.91		6.40

		Barbados		Bellairs Fringing Reef		2001		56.60		8.72		33.36		6.65

		Belize		Calabash Reef		1997		57.49		5.76		10.19		3.78

		Belize		Carrie Bow Cay Reef		1994		57.95		8.54		18.20		7.16

		Belize		Carrie Bow Cay Reef		1995		58.47		8.69		17.05		7.19

		Belize		Carrie Bow Cay Reef		1996		63.54		8.91		16.59		8.49

		Belize		Carrie Bow Cay Reef		1997		64.94		8.58		16.17		8.11

		Belize		Carrie Bow Cay Reef		1999		68.86		10.95		12.10		6.35

		Bermuda		Bermuda Reef		1993		23.42		13.78		23.25		5.49

		Bermuda		Bermuda Reef		1994		22.74		10.15		19.71		4.51

		Bermuda		Bermuda Reef		1995		11.19		3.70		20.55		5.21

		Bermuda		Bermuda Reef		1996

		Bermuda		Bermuda Reef		1997		36.81		9.07		25.38		9.46

		Bermuda		Bermuda Reef		1998		46.47		14.14		20.55		7.19

		Bermuda		Bermuda Reef		1999		38.05		12.34		20.51		6.96

		Bermuda		Bermuda Reef		2000		48.90		9.03		18.75		6.62

		Bermuda		Bermuda Reef		2001		47.21		16.36		18.08		5.69

		Bonaire, N.A.		Barcadera Reef		1994		32.67		9.19		29.67		8.94

		Bonaire, N.A.		Barcadera Reef		1995		37.47		5.73		29.84		8.61

		Bonaire, N.A.		Barcadera Reef		1996		40.10		6.86		28.93		7.15

		Bonaire, N.A.		Barcadera Reef		1997		48.09		7.53		27.55		8.25

		Cayman Islands		Grand Cayman Reef		1995		57.45		13.68		19.09		7.54

		Cayman Islands		Grand Cayman Reef		1997		41.27		12.64		25.70		13.40

		Cayman Islands		Grand Cayman Reef		2000		56.58		17.86		15.85		8.61

		Cayman Islands		Grand Cayman Reef		2001		60.05		14.29		15.42		6.81

		Colombia		Chengue Bay Reef		1993		54.76		13.18		34.54		12.51

		Colombia		Chengue Bay Reef		1994		50.24		12.31		33.31		13.37

		Colombia		Chengue Bay Reef		1995		44.32		7.38		35.06		13.21

		Colombia		Chengue Bay Reef		1996		48.29		10.36		34.07		13.12

		Colombia		Chengue Bay Reef		1997		47.44		10.31		35.23		12.92

		Colombia		Chengue Bay Reef		1998		41.34		10.57		34.49		13.36

		Colombia		Chengue Bay Reef		1999		39.53		13.93		34.78		15.93

		Colombia		Chengue Bay Reef		2000		51.39		15.57		31.11		14.84

		Colombia		Chengue Bay Reef		2001		36.60		13.40		31.40		14.02

		Colombia		Providencia Reef		2000		41.64		13.73		13.06		8.24

		Colombia		Providencia Reef		2001		52.79		11.32		15.64		10.71

		Colombia		San Andres Reef		1998		26.17		13.67		26.97		11.43

		Colombia		San Andres Reef		1999		36.65		8.26		25.64		9.42

		Colombia		San Andres Reef		2000		35.17		7.37		21.89		6.67

		Colombia		San Andres Reef		2001		38.47		9.19		28.38		11.19

		Costa Rica		Eduardo Reef		2000		53.16		8.09		20.59		6.91

		Costa Rica		Punta Cahuita Reef		1999		59.38		8.56		13.29		3.34

		Costa Rica		Punta Cahuita Reef		2000		62.93		10.54		14.59		6.56

		Cuba		Cayo Coco Reef		1994		56.89		12.56		6.86		3.81

		Cuba		Cayo Coco Reef		1995		51.62		10.43		5.56		2.73

		Cuba		Cayo Coco Reef		1996		52.06		14.53		5.79		3.56

		Cuba		Cayo Coco Reef		1997		51.19		9.31		5.77		3.23

		Curacao, N.A.		Spaanse Water Reef		1994		27.00		14.81		39.39		9.27

		Curacao, N.A.		Spaanse Water Reef		1995		36.97		8.00		34.26		7.65

		Dominican Republic		Boca Chica Reef		1994		49.54		13.37		7.81		4.20

		Dominican Republic		El Peñón Reef		1996		42.39		5.90		16.83		10.22

		Dominican Republic		El Peñón Reef		1997		25.83		15.43		20.75		4.91

		Dominican Republic		El Peñón Reef		2000		48.58		19.22		8.20		3.52

		Jamaica		Discovery Bay West Fore Reef		1993		30.60		7.22		17.73		4.43

		Jamaica		Discovery Bay West Fore Reef		1994		38.73		11.06		9.51		7.06

		Jamaica		Discovery Bay West Fore Reef		1995		58.52		8.11		9.74		4.87

		Jamaica		Discovery Bay West Fore Reef		1996		61.95		14.07		10.24		2.67

		Jamaica		Discovery Bay West Fore Reef		1997		61.41		10.81		10.73		3.44

		Jamaica		Discovery Bay West Fore Reef		1999		65.85		12.12		12.10		5.20

		Mexico		Puerto Morelos Reef		1993		46.23		6.86		1.82		0.88

		Mexico		Puerto Morelos Reef		1994		86.03		3.42		1.61		0.39

		Mexico		Puerto Morelos Reef		1995		94.30		2.82		1.57		0.12

		Mexico		Puerto Morelos Reef		1996		93.16		2.19		1.10		0.89

		Mexico		Puerto Morelos Reef		1997		95.36		1.10		1.27		0.65

		Mexico		Puerto Morelos Reef		1998		94.94		0.73		1.15		0.69

		Mexico		Puerto Morelos Reef		1999		92.78		2.82		1.12		0.98

		Mexico		Puerto Morelos Reef		2001		93.01		2.88		2.32		1.82

		Nicaragua		Great Corn Island Reef		1993		47.57		5.00		28.20		5.17

		Nicaragua		Great Corn Island Reef		1995		38.01		5.51		22.09		6.11

		Nicaragua		Great Corn Island Reef		1997		43.28		9.59		34.75		5.39

		Nicaragua		Great Corn Island Reef		1998		37.51		4.93		35.74		4.53

		Panama		Isla Colon Reef		1999		21.17		8.75		26.46		5.88

		Panama		Isla Colon Reef		2000		33.44		10.93		25.67		5.18

		Panama		Isla Colon Reef		2001		29.68		9.17		24.92		9.06

		Puerto Rico		La Parguera Reef		1994		29.43		7.48		42.42		8.95

		Puerto Rico		La Parguera Reef		1995		30.11		6.60		42.30		6.40

		Puerto Rico		La Parguera Reef		1996		33.13		8.86		42.16		7.23

		Puerto Rico		La Parguera Reef		1997		32.15		3.08		42.54		5.95

		Puerto Rico		La Parguera Reef		1998		29.10		8.19		46.01		12.47

		Puerto Rico		La Parguera Reef		1999		33.92		7.36		44.94		10.57

		Puerto Rico		La Parguera Reef		2000		37.87		8.61		39.93		8.10

		Puerto Rico		La Parguera Reef		2001		33.07		9.24		44.49		12.18

		Saba, N.A.		Ladder Labyrinth Reef		1993		42.13		11.12		19.55		7.42

		Saba, N.A.		Ladder Labyrinth Reef		1994		41.94		14.65		15.64		7.97

		Saba, N.A.		Ladder Labyrinth Reef		1995		46.58		11.17		12.15		5.93

		Saba, N.A.		Ladder Labyrinth Reef		1996		56.33		10.50		12.27		5.63

		Saba, N.A.		Ladder Labyrinth Reef		1998		54.63		16.96		13.24		5.37

		Trinidad and Tobago		Buccoo Reef		1994		54.49		13.28		23.86		16.92

		Trinidad and Tobago		Buccoo Reef		1995		57.70		12.82		25.34		16.19

		Trinidad and Tobago		Buccoo Reef		1996		44.42		14.07		31.02		19.35

		Trinidad and Tobago		Buccoo Reef		1997		35.75		13.13		31.90		16.61

		Trinidad and Tobago		Buccoo Reef		1998		32.92		14.97		33.59		17.64

		Trinidad and Tobago		Buccoo Reef		2000		41.58		18.73		33.21		17.94

		Venezuela		Cayo Sombrero Reef		1995		7.87		13.39		43.12		23.02

		Venezuela		Cayo Sombrero Reef		1996		23.40		14.74		33.02		14.30

		Venezuela		Cayo Sombrero Reef		1997		7.57		10.59		37.98		10.95

		Venezuela		Cayo Sombrero Reef		1998		0.14		0.44		39.46		11.43

		Venezuela		Cayo Sombrero Reef		1999		0.81		2.04		39.20		13.75

		Venezuela		Cayo Sombrero Reef		2000		4.33		6.66		35.67		13.11

		Venezuela		Cayo Sombrero Reef		2001		3.93		7.28		41.25		16.60

		Venezuela		Playa Caimán Reef		1995		14.36		9.99		43.42		12.16

		Venezuela		Playa Caimán Reef		1996		34.19		23.24		4.48		4.14

		Venezuela		Punta Ballena Reef		1995		21.42		11.78		11.95		10.04





		Country		Reef Site		Year		Abiotic		SD		Algae		SD		Hard Corals		SD		Soft Corals		SD		Sponge & Others		SD		# of Transect

		Bahamas		Fernandez Bay Reef		1994		67.85		5.19		17.51		5.89		9.65		4.69		0.09		0.12		4.90		3.14		10

		Bahamas		Fernandez Bay Reef		1995		59.12		7.32		28.97		6.98		7.90		3.42		0.13		0.15		3.88		2.46		20

		Bahamas		Fernandez Bay Reef		1996		49.07		7.14		41.81		6.35		5.80		3.02		0.25		0.40		3.07		1.16		10

		Bahamas		Fernandez Bay Reef		1997		45.88		9.85		46.64		8.62		5.05		3.87		0.06		0.13		2.37		1.77		10

		Bahamas		Fernandez Bay Reef		1998		51.67		9.51		39.31		8.14		6.11		3.32		0.21		0.24		2.70		1.72		10

		Bahamas		Fernandez Bay Reef		2001		51.54		8.02		40.92		9.24		4.20		1.88		0.50		1.08		2.84		2.14		10

		Barbados		Bellairs Fringing Reef		1993		20.42		13.99		60.62		16.26		17.61		6.65		0.00		0.00		1.36		2.09		10

		Barbados		Bellairs Fringing Reef		1994		27.79		9.41		56.01		15.00		15.97		9.44		0.12		0.43		0.10		0.28		19

		Barbados		Bellairs Fringing Reef		1999		15.92		6.18		55.21		11.39		25.70		9.83		0.10		0.22		3.07		2.58		5

		Barbados		Bellairs Fringing Reef		2000		16.98		6.10		58.70		4.76		19.91		6.40		0.00		0.00		4.41		2.20		5

		Barbados		Bellairs Fringing Reef		2001		7.96		5.74		56.60		8.72		33.36		6.65		0.25		0.34		1.84		1.80		5

		Belize		Calabash Reef		1997		30.43		5.10		57.49		5.76		10.19		3.78		0.75		0.55		1.14		0.76		10

		Belize		Carrie Bow Cay Reef		1994		19.96		5.59		57.95		8.54		18.20		7.16		1.41		0.93		2.48		2.21		20

		Belize		Carrie Bow Cay Reef		1995		20.10		4.35		58.47		8.69		17.05		7.19		1.59		1.23		2.79		2.82		20

		Belize		Carrie Bow Cay Reef		1996		16.26		3.82		63.54		8.91		16.59		8.49		1.48		1.25		2.14		2.54		10

		Belize		Carrie Bow Cay Reef		1997		14.68		3.55		64.94		8.58		16.17		8.11		1.70		1.25		2.52		2.74		10

		Belize		Carrie Bow Cay Reef		1999		13.65		7.30		68.86		10.95		12.10		6.35		2.58		1.95		2.81		2.88		10

		Bermuda		Bermuda Reef		1993		52.54		14.24		23.42		13.78		23.25		5.49		0.49		0.60		0.30		0.87		10

		Bermuda		Bermuda Reef		1994		56.90		10.19		22.74		10.15		19.71		4.51		0.53		0.43		0.12		0.21		10

		Bermuda		Bermuda Reef		1995		67.47		4.91		11.19		3.70		20.55		5.21		0.70		0.66		0.09		0.14		10

		Bermuda		Bermuda Reef		1997		34.28		3.83		36.81		9.07		25.38		9.46		3.34		2.71		0.19		0.27		5

		Bermuda		Bermuda Reef		1998		31.87		13.14		46.47		14.14		20.55		7.19		0.99		0.93		0.11		0.16		10

		Bermuda		Bermuda Reef		1999		40.65		7.27		38.05		12.34		20.51		6.96		0.74		0.54		0.05		0.11		10

		Bermuda		Bermuda Reef		2000		31.50		5.86		48.90		9.03		18.75		6.62		0.74		0.53		0.11		0.25		10

		Bermuda		Bermuda Reef		2001		34.23		12.43		47.21		16.36		18.08		5.69		0.41		0.73		0.06		0.16		10

		Bonaire, N.A.		Barcadera Reef		1994		34.45		5.17		32.67		9.19		29.67		8.94		2.40		2.17		0.81		1.19		10

		Bonaire, N.A.		Barcadera Reef		1995		29.25		5.32		37.47		5.73		29.84		8.61		2.72		2.13		0.72		0.67		10

		Bonaire, N.A.		Barcadera Reef		1996		27.47		5.36		40.10		6.86		28.93		7.15		2.59		1.79		0.90		0.63		10

		Bonaire, N.A.		Barcadera Reef		1997		21.36		6.23		48.09		7.53		27.55		8.25		2.43		2.05		0.56		0.50		9

		Cayman Islands		Grand Cayman Reef		1995		18.41		14.56		57.45		13.68		19.09		7.54		2.46		2.49		2.58		2.25		10

		Cayman Islands		Grand Cayman Reef		1997		29.40		15.57		41.27		12.64		25.70		13.40		2.48		3.44		1.14		1.20		10

		Cayman Islands		Grand Cayman Reef		2000		23.68		13.69		56.58		17.86		15.85		8.61		2.70		3.24		1.19		1.00		10

		Cayman Islands		Grand Cayman Reef		2001		21.49		13.03		60.05		14.29		15.42		6.81		2.16		1.91		0.88		1.09		10

		Colombia		Chengue Bay Reef		1993		10.22		5.33		54.76		13.18		34.54		12.51		0.04		0.14		0.43		0.48		20

		Colombia		Chengue Bay Reef		1994		14.84		7.67		50.24		12.31		33.31		13.37		1.29		1.77		0.32		0.55		10

		Colombia		Chengue Bay Reef		1995		18.48		8.49		44.32		7.38		35.06		13.21		1.64		1.87		0.51		0.49		10

		Colombia		Chengue Bay Reef		1996		16.20		6.54		48.29		10.36		34.07		13.12		1.22		1.35		0.23		0.35		10

		Colombia		Chengue Bay Reef		1997		16.34		5.28		47.44		10.31		35.23		12.92		0.76		0.82		0.23		0.33		10

		Colombia		Chengue Bay Reef		1998		23.23		9.24		41.34		10.57		34.49		13.36		0.71		0.80		0.23		0.39		10

		Colombia		Chengue Bay Reef		1999		23.94		9.10		39.53		13.93		34.78		15.93		1.02		1.11		0.73		0.89		10

		Colombia		Chengue Bay Reef		2000		15.94		4.99		51.39		15.57		31.11		14.84		0.77		0.89		0.79		0.98		10

		Colombia		Chengue Bay Reef		2001		29.42		10.08		36.60		13.40		31.40		14.02		1.82		2.18		0.76		0.92		10

		Colombia		Providencia Reef		2000		40.44		8.91		41.64		13.73		13.06		8.24		2.65		2.36		2.21		2.36		10

		Colombia		Providencia Reef		2001		23.51		14.18		52.79		11.32		15.64		10.71		3.84		3.28		4.22		3.51		10

		Colombia		San Andres Reef		1998		42.11		19.15		26.17		13.67		26.97		11.43		0.55		1.15		4.20		5.10		10

		Colombia		San Andres Reef		1999		34.08		16.55		36.65		8.26		25.64		9.42		0.46		0.78		3.17		2.69		10

		Colombia		San Andres Reef		2000		40.62		7.85		35.17		7.37		21.89		6.67		1.11		1.26		1.20		0.81		8

		Colombia		San Andres Reef		2001		29.43		18.98		38.47		9.19		28.38		11.19		0.49		0.68		3.23		2.40		10

		Costa Rica		Eduardo Reef		2000		22.28		5.71		53.16		8.09		20.59		6.91		0.44		0.78		3.53		2.20		5

		Costa Rica		Punta Cahuita Reef		1999		12.76		5.75		59.38		8.56		13.29		3.34		5.30		2.55		9.27		3.87		5

		Costa Rica		Punta Cahuita Reef		2000		10.80		4.82		62.93		10.54		14.59		6.56		0.30		0.82		11.39		3.71		10

		Cuba		Cayo Coco Reef		1994		33.62		12.11		56.89		12.56		6.86		3.81		0.36		0.42		2.29		1.22		20

		Cuba		Cayo Coco Reef		1995		40.30		9.90		51.62		10.43		5.56		2.73		0.50		0.63		2.02		1.46		10

		Cuba		Cayo Coco Reef		1996		40.22		13.19		52.06		14.53		5.79		3.56		0.20		0.23		1.73		1.07		8

		Cuba		Cayo Coco Reef		1997		41.04		7.40		51.19		9.31		5.77		3.23		0.43		0.58		1.57		0.64		10

		Curacao, N.A.		Spaanse Water Reef		1994		29.27		16.73		27.00		14.81		39.39		9.27		4.02		2.87		0.33		0.32		5

		Curacao, N.A.		Spaanse Water Reef		1995		24.33		7.25		36.97		8.00		34.26		7.65		4.19		2.48		0.25		0.39		20

		Dominican Republic		Boca Chica Reef		1994		33.13		15.36		49.54		13.37		7.81		4.20		0.22		0.16		9.30		4.34		4

		Dominican Republic		El Peñón Reef		1996		31.82		9.52		42.39		5.90		16.83		10.22		1.12		1.27		7.84		6.78		5

		Dominican Republic		El Peñón Reef		1997		47.02		9.01		25.83		15.43		20.75		4.91		0.51		0.45		5.89		3.49		5

		Dominican Republic		El Peñón Reef		2000		34.47		19.85		48.58		19.22		8.20		3.52		2.11		2.99		6.64		4.35		10

		Jamaica		Discovery Bay West Fore Reef		1993		51.07		11.17		30.60		7.22		17.73		4.43		0.00		0.00		0.59		1.02		5

		Jamaica		Discovery Bay West Fore Reef		1994		51.38		14.99		38.73		11.06		9.51		7.06		0.37		0.20		0.00		0.00		5

		Jamaica		Discovery Bay West Fore Reef		1995		30.34		10.91		58.52		8.11		9.74		4.87		1.11		1.10		0.28		0.40		5

		Jamaica		Discovery Bay West Fore Reef		1996		26.34		14.41		61.95		14.07		10.24		2.67		0.38		0.41		1.09		1.18		10

		Jamaica		Discovery Bay West Fore Reef		1997		25.10		12.01		61.41		10.81		10.73		3.44		0.40		0.46		2.37		2.42		10

		Jamaica		Discovery Bay West Fore Reef		1999		21.08		12.49		65.85		12.12		12.10		5.20		0.21		0.34		0.77		1.30		10

		Mexico		Puerto Morelos Reef		1993		40.64		10.35		46.23		6.86		1.82		0.88		5.11		1.24		6.20		4.20		9

		Mexico		Puerto Morelos Reef		1994		7.10		3.21		86.03		3.42		1.61		0.39		2.14		0.99		3.12		1.90		10

		Mexico		Puerto Morelos Reef		1995		0.57		0.90		94.30		2.82		1.57		0.12		1.38		1.11		2.19		1.64		5

		Mexico		Puerto Morelos Reef		1996		1.42		0.36		93.16		2.19		1.10		0.89		1.45		1.15		2.87		1.58		4

		Mexico		Puerto Morelos Reef		1997		1.16		0.99		95.36		1.10		1.27		0.65		0.74		0.42		1.47		1.24		5

		Mexico		Puerto Morelos Reef		1998		1.13		0.98		94.94		0.73		1.15		0.69		0.96		0.65		1.83		1.25		5

		Mexico		Puerto Morelos Reef		1999		2.84		3.33		92.78		2.82		1.12		0.98		1.26		0.24		2.00		1.02		4

		Mexico		Puerto Morelos Reef		2001		0.56		0.77		93.01		2.88		2.32		1.82		1.32		0.90		2.78		1.79		5

		Nicaragua		Great Corn Island Reef		1993		19.95		2.14		47.57		5.00		28.20		5.17		1.99		2.44		2.29		1.47		5

		Nicaragua		Great Corn Island Reef		1995		37.56		6.12		38.01		5.51		22.09		6.11		1.21		0.97		1.13		0.98		5

		Nicaragua		Great Corn Island Reef		1997		18.48		7.21		43.28		9.59		34.75		5.39		2.29		1.97		1.20		1.18		5

		Nicaragua		Great Corn Island Reef		1998		21.58		4.41		37.51		4.93		35.74		4.53		0.86		0.71		4.31		3.17		5

		Panama		Isla Colon Reef		1999		48.25		7.55		21.17		8.75		26.46		5.88		0.26		0.63		3.86		1.79		10

		Panama		Isla Colon Reef		2000		38.03		8.10		33.44		10.93		25.67		5.18		0.20		0.5656117834		2.6647435086		1.2588984024		10

		Panama		Isla Colon Reef		2001		43.73		11.06		29.68		9.17		24.92		9.06		0.21		0.66		1.46		1.67		10

		Puerto Rico		La Parguera Reef		1994		15.50		7.33		29.43		7.48		42.42		8.95		11.13		6.57		1.52		1.68		10

		Puerto Rico		La Parguera Reef		1995		13.11		6.53		30.11		6.60		42.30		6.40		12.50		5.85		1.99		1.67		15

		Puerto Rico		La Parguera Reef		1996		11.41		6.77		33.13		8.86		42.16		7.23		11.78		4.57		1.52		1.73		14

		Puerto Rico		La Parguera Reef		1997		9.23		10.09		32.15		3.08		42.54		5.95		13.39		4.57		2.69		1.83		5

		Puerto Rico		La Parguera Reef		1998		7.79		7.13		29.10		8.19		46.01		12.47		14.99		7.31		2.10		2.74		10

		Puerto Rico		La Parguera Reef		1999		4.67		5.98		33.92		7.36		44.94		10.57		13.54		4.88		2.93		2.75		10

		Puerto Rico		La Parguera Reef		2000		5.69		5.19		37.87		8.61		39.93		8.10		13.53		5.35		2.98		2.49		10

		Puerto Rico		La Parguera Reef		2001		7.11		5.80		33.07		9.24		44.49		12.18		12.85		5.34		2.48		2.36		10

		Saba, N.A.		Ladder Labyrinth Reef		1993		27.71		12.72		42.13		11.12		19.55		7.42		2.06		1.54		8.55		5.16		5

		Saba, N.A.		Ladder Labyrinth Reef		1994		35.25		18.09		41.94		14.65		15.64		7.97		0.15		0.21		7.03		6.25		10

		Saba, N.A.		Ladder Labyrinth Reef		1995		34.82		18.76		46.58		11.17		12.15		5.93		0.01		0.04		6.44		6.86		8

		Saba, N.A.		Ladder Labyrinth Reef		1996		25.24		12.73		56.33		10.50		12.27		5.63		0.14		0.15		6.02		8.88		10

		Saba, N.A.		Ladder Labyrinth Reef		1998		27.02		20.30		54.63		16.96		13.24		5.37		0.20		0.58		4.90		3.66		8

		Trinidad and Tobago		Buccoo Reef		1994		14.12		9.51		54.49		13.28		23.86		16.92		7.48		4.47		0.05		0.17		10

		Trinidad and Tobago		Buccoo Reef		1995		10.35		6.24		57.70		12.82		25.34		16.19		6.62		5.09		0.00		0.00		10

		Trinidad and Tobago		Buccoo Reef		1996		20.85		9.31		44.42		14.07		31.02		19.35		3.26		2.27		0.45		1.05		10

		Trinidad and Tobago		Buccoo Reef		1997		24.48		14.53		35.75		13.13		31.90		16.61		7.48		5.06		0.38		0.64		15

		Trinidad and Tobago		Buccoo Reef		1998		28.34		8.27		32.92		14.97		33.59		17.64		5.01		3.22		0.13		0.35		10

		Trinidad and Tobago		Buccoo Reef		2000		21.83		7.46		41.58		18.73		33.21		17.94		3.37		3.76		0.00		0.00		8

		Venezuela		Cayo Sombrero Reef		1995		39.57		20.09		7.87		13.39		43.12		23.02		7.69		7.37		1.74		2.83		5

		Venezuela		Cayo Sombrero Reef		1996		38.12		9.02		23.40		14.74		33.02		14.30		3.48		3.94		1.97		1.57		10

		Venezuela		Cayo Sombrero Reef		1997		41.83		14.70		7.57		10.59		37.98		10.95		8.44		5.79		4.18		2.87		10

		Venezuela		Cayo Sombrero Reef		1998		50.25		10.60		0.14		0.44		39.46		11.43		6.61		6.00		3.54		2.73		10

		Venezuela		Cayo Sombrero Reef		1999		50.85		14.33		0.81		2.04		39.20		13.75		5.00		5.06		4.14		4.42		20

		Venezuela		Cayo Sombrero Reef		2000		52.29		15.96		4.33		6.66		35.67		13.11		5.82		6.93		1.89		0.76		10

		Venezuela		Cayo Sombrero Reef		2001		47.35		15.37		3.93		7.28		41.25		16.60		4.48		3.81		2.98		2.24		15

		Venezuela		Playa Caimán Reef		1995		20.65		10.48		14.36		9.99		43.42		12.16		20.32		10.99		1.25		1.09		18

		Venezuela		Playa Caimán Reef		1996		55.13		26.06		34.19		23.24		4.48		4.14		5.56		8.98		0.64		1.03		18

		Venezuela		Punta Ballena Reef		1995		47.87		25.95		21.42		11.78		11.95		10.04		5.56		4.90		13.20		7.58		10






_1033378964.xls
Hoja1

		MPA Working Group Results

		Problem		Coastal marine systems are under threat from intense and unsustainable human activities resulting in the potential loss of unique ecosystems. This is jeopardizing long term biological and economic viability and other benefits to the resource users. Ensuri

		Goal		To achieve the sustainable management of coastal and marine resources through the establishment management of coastal and marine protected areas consistent with international law.

		Objectives		To strengthen management capabilities in marine and coastal protected areas programmes transform "paper" parks into real parks.

				To have selected areas designated and legally declared as marine protected areas with appropriate management strategies, and upgrade the level of technical expertise of coastal and marine resources management personnel.

		Activities		Fund existing Marine Parks and Protected Areas (MPAs) initiative in the region and to ensure their long-term financial sustainability.

				Develop local capacities for strategic design, planning, and management of MPAs.

				Monitor key critical parameters for adaptive management including biological. physical, chemical, social, economic, and cultural parameters.

				Enhance human resource development in science, administration, education and enforcement through technical assistance and training.

				Provide infrastructure support for research, administration, and resource management environmental education and awareness.

				Review and update legislation that will support integrated coastal resource management.

				Encourage governments to sign and ratify relevant international treaties and conventions.

				Promote the incorporation of the impacting lands into the management of the marine protected area.

		Challenges		Lack of sustainable funding (access to start up funding and continuing funding).

				No adequate business plan (management plan before gaining funds).

				Lack of education/management skills/creativity of managers (no leadership).

				Lack of  government recognition of the importance of MPAs (having an educated,  well  trained, properly compensated managers).

				Lack of government support or adequate policy.

				Lack of credibility or trust of users of the MPA or the park service.

				Lack of community education, awareness and involvement in the planning/management process.

				Tour-operators fear to charge high fees.

		Agencies & Partners		Encourage international organizations to coordinate initiatives (e.g. WCPA MPA effectiveness indicators, UNEP-ICRAN, Reefs at Risk, NOAA, TNC, websites/e-groups, Mesoamerican Barrier Reef System Project, GCFI, etc.) in order to save resources and create s

				Encourage partnership between MPAs and major business sectors (hoteliers, cruise lines, diving operators, boaters, airlines, taxis, car rentals) to generate income and build awareness

				Encourage contributions (user fees) by major beneficiaries of the MPA

				Encourage scientists to better reach out to managers and general public with their research data (e.g. FKNMS interpreters)

				Encourage managers to specify their needs so scientists can address them properly

				Involve the users and the local community in research and management activities

				Standardization of research/monitoring protocols for the whole region/nation

				Scientifically based but also applicable to management research protocols

				Encourage managers to share concerns with regional institutions and programs

		Resource Mobilisation		Ask donors to launch small grants programs so to make it easier for managers to write proposals and fund short-term projects

				Create a clearinghouse where managers can get information about funding opportunities and guidelines to write proposals.
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charts

		Country		Reef Site		Year		Algae		SD		Hard Corals		SD				Country		Reef Site		Year		Abiotic		SD		Algae		SD		Hard Corals		SD		Soft Corals		SD		Sponge & Others		SD		# of Transect

		Bahamas		Fernandez Bay Reef		1994		17.51		5.89		9.65		4.69				Colombia		Chengue Bay Reef		1993		10.22		5.33		54.76		13.18		34.54		12.51		0.04		0.14		0.43		0.48		20

		Bahamas		Fernandez Bay Reef		1995		28.97		6.98		7.90		3.42				Colombia		Chengue Bay Reef		1994		14.84		7.67		50.24		12.31		33.31		13.37		1.29		1.77		0.32		0.55		10

		Bahamas		Fernandez Bay Reef		1996		41.81		6.35		5.80		3.02				Colombia		Chengue Bay Reef		1995		18.48		8.49		44.32		7.38		35.06		13.21		1.64		1.87		0.51		0.49		10

		Bahamas		Fernandez Bay Reef		1997		46.64		8.62		5.05		3.87				Colombia		Chengue Bay Reef		1996		16.20		6.54		48.29		10.36		34.07		13.12		1.22		1.35		0.23		0.35		10

		Bahamas		Fernandez Bay Reef		1998		39.31		8.14		6.11		3.32				Colombia		Chengue Bay Reef		1997		16.34		5.28		47.44		10.31		35.23		12.92		0.76		0.82		0.23		0.33		10

		Bahamas		Fernandez Bay Reef		2001		40.92		9.24		4.20		1.88				Colombia		Chengue Bay Reef		1998		23.23		9.24		41.34		10.57		34.49		13.36		0.71		0.80		0.23		0.39		10

																		Colombia		Chengue Bay Reef		1999		23.94		9.10		39.53		13.93		34.78		15.93		1.02		1.11		0.73		0.89		10

																		Colombia		Chengue Bay Reef		2000		15.94		4.99		51.39		15.57		31.11		14.84		0.77		0.89		0.79		0.98		10

																		Colombia		Chengue Bay Reef		2001		29.42		10.08		36.60		13.40		31.40		14.02		1.82		2.18		0.76		0.92		10
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		1998		0.140562249

		1999		0.8104122707

		2000		4.3299760719

		2001		3.9327651195



Hard Corals

Algae

% cover hard coral

% cover algae

Cayo Sombrero, Venezuela

43.1210474308

33.0213135918

37.9814971842

39.4609744918

39.2020109423

35.6702129926

41.251636357



		1999		21.1724022635

		2000		33.4395756717

		2001		29.6815960017



Hard Corals

Algae

% cover hard coral

% cover algae

Great Isla Colon, Panama

26.4610394169

25.6651024127

24.9200413655



		Country		Reef Site		Year		Algae		SD		Hard Corals		SD

		Bahamas		Fernandez Bay Reef		1994		17.51		5.89		9.65		4.69

		Bahamas		Fernandez Bay Reef		1995		28.97		6.98		7.90		3.42

		Bahamas		Fernandez Bay Reef		1996		41.81		6.35		5.80		3.02

		Bahamas		Fernandez Bay Reef		1997		46.64		8.62		5.05		3.87

		Bahamas		Fernandez Bay Reef		1998		39.31		8.14		6.11		3.32

		Bahamas		Fernandez Bay Reef		2001		40.92		9.24		4.20		1.88

		Barbados		Bellairs Fringing Reef		1993		60.62		16.26		17.61		6.65

		Barbados		Bellairs Fringing Reef		1994		56.01		15.00		15.97		9.44

		Barbados		Bellairs Fringing Reef		1999		55.21		11.39		25.70		9.83

		Barbados		Bellairs Fringing Reef		2000		58.70		4.76		19.91		6.40

		Barbados		Bellairs Fringing Reef		2001		56.60		8.72		33.36		6.65

		Belize		Calabash Reef		1997		57.49		5.76		10.19		3.78

		Belize		Carrie Bow Cay Reef		1994		57.95		8.54		18.20		7.16

		Belize		Carrie Bow Cay Reef		1995		58.47		8.69		17.05		7.19

		Belize		Carrie Bow Cay Reef		1996		63.54		8.91		16.59		8.49

		Belize		Carrie Bow Cay Reef		1997		64.94		8.58		16.17		8.11

		Belize		Carrie Bow Cay Reef		1999		68.86		10.95		12.10		6.35

		Bermuda		Bermuda Reef		1993		23.42		13.78		23.25		5.49

		Bermuda		Bermuda Reef		1994		22.74		10.15		19.71		4.51

		Bermuda		Bermuda Reef		1995		11.19		3.70		20.55		5.21

		Bermuda		Bermuda Reef		1997		36.81		9.07		25.38		9.46

		Bermuda		Bermuda Reef		1998		46.47		14.14		20.55		7.19

		Bermuda		Bermuda Reef		1999		38.05		12.34		20.51		6.96

		Bermuda		Bermuda Reef		2000		48.90		9.03		18.75		6.62

		Bonaire, N.A.		Barcadera Reef		1994		32.67		9.19		29.67		8.94

		Bonaire, N.A.		Barcadera Reef		1995		37.47		5.73		29.84		8.61

		Bonaire, N.A.		Barcadera Reef		1996		40.10		6.86		28.93		7.15

		Bonaire, N.A.		Barcadera Reef		1997		48.09		7.53		27.55		8.25

		Cayman Islands		Grand Cayman Reef		1995		57.45		13.68		19.09		7.54

		Cayman Islands		Grand Cayman Reef		1997		41.27		12.64		25.70		13.40

		Cayman Islands		Grand Cayman Reef		2000		56.58		17.86		15.85		8.61

		Cayman Islands		Grand Cayman Reef		2001		60.05		14.29		15.42		6.81

		Colombia		Chengue Bay Reef		1993		54.76		13.18		34.54		12.51

		Colombia		Chengue Bay Reef		1994		50.24		12.31		33.31		13.37

		Colombia		Chengue Bay Reef		1995		44.32		7.38		35.06		13.21

		Colombia		Chengue Bay Reef		1996		48.29		10.36		34.07		13.12

		Colombia		Chengue Bay Reef		1997		47.44		10.31		35.23		12.92

		Colombia		Chengue Bay Reef		1998		41.34		10.57		34.49		13.36

		Colombia		Chengue Bay Reef		1999		39.53		13.93		34.78		15.93

		Colombia		Chengue Bay Reef		2000		51.39		15.57		31.11		14.84

		Colombia		Chengue Bay Reef		2001		36.60		13.40		31.40		14.02

		Colombia		Providencia Reef		2000		41.64		13.73		13.06		8.24

		Colombia		Providencia Reef		2001		52.79		11.32		15.64		10.71

		Colombia		San Andres Reef		1998		26.17		13.67		26.97		11.43

		Colombia		San Andres Reef		1999		36.65		8.26		25.64		9.42

		Colombia		San Andres Reef		2000		35.17		7.37		21.89		6.67

		Colombia		San Andres Reef		2001		38.47		9.19		28.38		11.19

		Costa Rica		Eduardo Reef		2000		53.16		8.09		20.59		6.91

		Costa Rica		Punta Cahuita Reef		1999		59.38		8.56		13.29		3.34

		Costa Rica		Punta Cahuita Reef		2000		62.93		10.54		14.59		6.56

		Cuba		Cayo Coco Reef		1994		56.89		12.56		6.86		3.81

		Cuba		Cayo Coco Reef		1995		51.62		10.43		5.56		2.73

		Cuba		Cayo Coco Reef		1996		52.06		14.53		5.79		3.56

		Cuba		Cayo Coco Reef		1997		51.19		9.31		5.77		3.23

		Curacao, N.A.		Spaanse Water Reef		1994		27.00		14.81		39.39		9.27

		Curacao, N.A.		Spaanse Water Reef		1995		36.97		8.00		34.26		7.65

		Dominican Republic		Boca Chica Reef		1994		49.54		13.37		7.81		4.20

		Dominican Republic		El Peñón Reef		1996		42.39		5.90		16.83		10.22

		Dominican Republic		El Peñón Reef		1997		25.83		15.43		20.75		4.91

		Dominican Republic		El Peñón Reef		2000		48.58		19.22		8.20		3.52

		Jamaica		Discovery Bay West Fore Reef		1993		30.60		7.22		17.73		4.43

		Jamaica		Discovery Bay West Fore Reef		1994		38.73		11.06		9.51		7.06

		Jamaica		Discovery Bay West Fore Reef		1995		58.52		8.11		9.74		4.87

		Jamaica		Discovery Bay West Fore Reef		1996		61.95		14.07		10.24		2.67

		Jamaica		Discovery Bay West Fore Reef		1997		61.41		10.81		10.73		3.44

		Jamaica		Discovery Bay West Fore Reef		1999		65.85		12.12		12.10		5.20

		Mexico		Puerto Morelos Reef		1993		46.23		6.86		1.82		0.88

		Mexico		Puerto Morelos Reef		1994		86.03		3.42		1.61		0.39

		Mexico		Puerto Morelos Reef		1995		94.30		2.82		1.57		0.12

		Mexico		Puerto Morelos Reef		1996		93.16		2.19		1.10		0.89

		Mexico		Puerto Morelos Reef		1997		95.36		1.10		1.27		0.65

		Mexico		Puerto Morelos Reef		1998		94.94		0.73		1.15		0.69

		Mexico		Puerto Morelos Reef		1999		92.78		2.82		1.12		0.98

		Mexico		Puerto Morelos Reef		2001		93.01		2.88		2.32		1.82

		Nicaragua		Great Corn Island Reef		1993		47.57		5.00		28.20		5.17

		Nicaragua		Great Corn Island Reef		1995		38.01		5.51		22.09		6.11

		Nicaragua		Great Corn Island Reef		1997		43.28		9.59		34.75		5.39

		Nicaragua		Great Corn Island Reef		1998		37.51		4.93		35.74		4.53

		Panama		Isla Colon Reef		1999		21.17		8.75		26.46		5.88

		Panama		Isla Colon Reef		2000		33.44		10.93		25.67		5.18

		Panama		Isla Colon Reef		2001		29.68		9.17		24.92		9.06

		Puerto Rico		La Parguera Reef		1994		29.43		7.48		42.42		8.95

		Puerto Rico		La Parguera Reef		1995		30.11		6.60		42.30		6.40

		Puerto Rico		La Parguera Reef		1996		33.13		8.86		42.16		7.23

		Puerto Rico		La Parguera Reef		1997		32.15		3.08		42.54		5.95

		Puerto Rico		La Parguera Reef		1998		29.10		8.19		46.01		12.47

		Puerto Rico		La Parguera Reef		1999		33.92		7.36		44.94		10.57

		Puerto Rico		La Parguera Reef		2000		37.87		8.61		39.93		8.10

		Puerto Rico		La Parguera Reef		2001		33.07		9.24		44.49		12.18

		Saba, N.A.		Ladder Labyrinth Reef		1993		42.13		11.12		19.55		7.42

		Saba, N.A.		Ladder Labyrinth Reef		1994		41.94		14.65		15.64		7.97

		Saba, N.A.		Ladder Labyrinth Reef		1995		46.58		11.17		12.15		5.93

		Saba, N.A.		Ladder Labyrinth Reef		1996		56.33		10.50		12.27		5.63

		Saba, N.A.		Ladder Labyrinth Reef		1998		54.63		16.96		13.24		5.37

		Trinidad and Tobago		Buccoo Reef		1994		54.49		13.28		23.86		16.92

		Trinidad and Tobago		Buccoo Reef		1995		57.70		12.82		25.34		16.19

		Trinidad and Tobago		Buccoo Reef		1996		44.42		14.07		31.02		19.35

		Trinidad and Tobago		Buccoo Reef		1997		35.75		13.13		31.90		16.61

		Trinidad and Tobago		Buccoo Reef		1998		32.92		14.97		33.59		17.64

		Trinidad and Tobago		Buccoo Reef		2000		41.58		18.73		33.21		17.94

		Venezuela		Cayo Sombrero Reef		1995		7.87		13.39		43.12		23.02

		Venezuela		Cayo Sombrero Reef		1996		23.40		14.74		33.02		14.30

		Venezuela		Cayo Sombrero Reef		1997		7.57		10.59		37.98		10.95

		Venezuela		Cayo Sombrero Reef		1998		0.14		0.44		39.46		11.43

		Venezuela		Cayo Sombrero Reef		1999		0.81		2.04		39.20		13.75

		Venezuela		Cayo Sombrero Reef		2000		4.33		6.66		35.67		13.11

		Venezuela		Cayo Sombrero Reef		2001		3.93		7.28		41.25		16.60

		Venezuela		Playa Caimán Reef		1995		14.36		9.99		43.42		12.16

		Venezuela		Playa Caimán Reef		1996		34.19		23.24		4.48		4.14

		Venezuela		Punta Ballena Reef		1995		21.42		11.78		11.95		10.04





		Country		Reef Site		Year		Abiotic		SD		Algae		SD		Hard Corals		SD		Soft Corals		SD		Sponge & Others		SD		# of Transect

		Bahamas		Fernandez Bay Reef		1994		67.85		5.19		17.51		5.89		9.65		4.69		0.09		0.12		4.90		3.14		10

		Bahamas		Fernandez Bay Reef		1995		59.12		7.32		28.97		6.98		7.90		3.42		0.13		0.15		3.88		2.46		20

		Bahamas		Fernandez Bay Reef		1996		49.07		7.14		41.81		6.35		5.80		3.02		0.25		0.40		3.07		1.16		10

		Bahamas		Fernandez Bay Reef		1997		45.88		9.85		46.64		8.62		5.05		3.87		0.06		0.13		2.37		1.77		10

		Bahamas		Fernandez Bay Reef		1998		51.67		9.51		39.31		8.14		6.11		3.32		0.21		0.24		2.70		1.72		10

		Bahamas		Fernandez Bay Reef		2001		51.54		8.02		40.92		9.24		4.20		1.88		0.50		1.08		2.84		2.14		10

		Barbados		Bellairs Fringing Reef		1993		20.42		13.99		60.62		16.26		17.61		6.65		0.00		0.00		1.36		2.09		10

		Barbados		Bellairs Fringing Reef		1994		27.79		9.41		56.01		15.00		15.97		9.44		0.12		0.43		0.10		0.28		19

		Barbados		Bellairs Fringing Reef		1999		15.92		6.18		55.21		11.39		25.70		9.83		0.10		0.22		3.07		2.58		5

		Barbados		Bellairs Fringing Reef		2000		16.98		6.10		58.70		4.76		19.91		6.40		0.00		0.00		4.41		2.20		5

		Barbados		Bellairs Fringing Reef		2001		7.96		5.74		56.60		8.72		33.36		6.65		0.25		0.34		1.84		1.80		5

		Belize		Calabash Reef		1997		30.43		5.10		57.49		5.76		10.19		3.78		0.75		0.55		1.14		0.76		10

		Belize		Carrie Bow Cay Reef		1994		19.96		5.59		57.95		8.54		18.20		7.16		1.41		0.93		2.48		2.21		20

		Belize		Carrie Bow Cay Reef		1995		20.10		4.35		58.47		8.69		17.05		7.19		1.59		1.23		2.79		2.82		20

		Belize		Carrie Bow Cay Reef		1996		16.26		3.82		63.54		8.91		16.59		8.49		1.48		1.25		2.14		2.54		10

		Belize		Carrie Bow Cay Reef		1997		14.68		3.55		64.94		8.58		16.17		8.11		1.70		1.25		2.52		2.74		10

		Belize		Carrie Bow Cay Reef		1999		13.65		7.30		68.86		10.95		12.10		6.35		2.58		1.95		2.81		2.88		10

		Bermuda		Bermuda Reef		1993		52.54		14.24		23.42		13.78		23.25		5.49		0.49		0.60		0.30		0.87		10

		Bermuda		Bermuda Reef		1994		56.90		10.19		22.74		10.15		19.71		4.51		0.53		0.43		0.12		0.21		10

		Bermuda		Bermuda Reef		1995		67.47		4.91		11.19		3.70		20.55		5.21		0.70		0.66		0.09		0.14		10

		Bermuda		Bermuda Reef		1997		34.28		3.83		36.81		9.07		25.38		9.46		3.34		2.71		0.19		0.27		5

		Bermuda		Bermuda Reef		1998		31.87		13.14		46.47		14.14		20.55		7.19		0.99		0.93		0.11		0.16		10

		Bermuda		Bermuda Reef		1999		40.65		7.27		38.05		12.34		20.51		6.96		0.74		0.54		0.05		0.11		10

		Bermuda		Bermuda Reef		2000		31.50		5.86		48.90		9.03		18.75		6.62		0.74		0.53		0.11		0.25		10

		Bermuda		Bermuda Reef		2001		34.23		12.43		47.21		16.36		18.08		5.69		0.41		0.73		0.06		0.16		10

		Bonaire, N.A.		Barcadera Reef		1994		34.45		5.17		32.67		9.19		29.67		8.94		2.40		2.17		0.81		1.19		10

		Bonaire, N.A.		Barcadera Reef		1995		29.25		5.32		37.47		5.73		29.84		8.61		2.72		2.13		0.72		0.67		10

		Bonaire, N.A.		Barcadera Reef		1996		27.47		5.36		40.10		6.86		28.93		7.15		2.59		1.79		0.90		0.63		10

		Bonaire, N.A.		Barcadera Reef		1997		21.36		6.23		48.09		7.53		27.55		8.25		2.43		2.05		0.56		0.50		9

		Cayman Islands		Grand Cayman Reef		1995		18.41		14.56		57.45		13.68		19.09		7.54		2.46		2.49		2.58		2.25		10

		Cayman Islands		Grand Cayman Reef		1997		29.40		15.57		41.27		12.64		25.70		13.40		2.48		3.44		1.14		1.20		10

		Cayman Islands		Grand Cayman Reef		2000		23.68		13.69		56.58		17.86		15.85		8.61		2.70		3.24		1.19		1.00		10

		Cayman Islands		Grand Cayman Reef		2001		21.49		13.03		60.05		14.29		15.42		6.81		2.16		1.91		0.88		1.09		10

		Colombia		Chengue Bay Reef		1993		10.22		5.33		54.76		13.18		34.54		12.51		0.04		0.14		0.43		0.48		20

		Colombia		Chengue Bay Reef		1994		14.84		7.67		50.24		12.31		33.31		13.37		1.29		1.77		0.32		0.55		10

		Colombia		Chengue Bay Reef		1995		18.48		8.49		44.32		7.38		35.06		13.21		1.64		1.87		0.51		0.49		10

		Colombia		Chengue Bay Reef		1996		16.20		6.54		48.29		10.36		34.07		13.12		1.22		1.35		0.23		0.35		10

		Colombia		Chengue Bay Reef		1997		16.34		5.28		47.44		10.31		35.23		12.92		0.76		0.82		0.23		0.33		10

		Colombia		Chengue Bay Reef		1998		23.23		9.24		41.34		10.57		34.49		13.36		0.71		0.80		0.23		0.39		10

		Colombia		Chengue Bay Reef		1999		23.94		9.10		39.53		13.93		34.78		15.93		1.02		1.11		0.73		0.89		10

		Colombia		Chengue Bay Reef		2000		15.94		4.99		51.39		15.57		31.11		14.84		0.77		0.89		0.79		0.98		10

		Colombia		Chengue Bay Reef		2001		29.42		10.08		36.60		13.40		31.40		14.02		1.82		2.18		0.76		0.92		10

		Colombia		Providencia Reef		2000		40.44		8.91		41.64		13.73		13.06		8.24		2.65		2.36		2.21		2.36		10

		Colombia		Providencia Reef		2001		23.51		14.18		52.79		11.32		15.64		10.71		3.84		3.28		4.22		3.51		10

		Colombia		San Andres Reef		1998		42.11		19.15		26.17		13.67		26.97		11.43		0.55		1.15		4.20		5.10		10

		Colombia		San Andres Reef		1999		34.08		16.55		36.65		8.26		25.64		9.42		0.46		0.78		3.17		2.69		10

		Colombia		San Andres Reef		2000		40.62		7.85		35.17		7.37		21.89		6.67		1.11		1.26		1.20		0.81		8

		Colombia		San Andres Reef		2001		29.43		18.98		38.47		9.19		28.38		11.19		0.49		0.68		3.23		2.40		10

		Costa Rica		Eduardo Reef		2000		22.28		5.71		53.16		8.09		20.59		6.91		0.44		0.78		3.53		2.20		5

		Costa Rica		Punta Cahuita Reef		1999		12.76		5.75		59.38		8.56		13.29		3.34		5.30		2.55		9.27		3.87		5

		Costa Rica		Punta Cahuita Reef		2000		10.80		4.82		62.93		10.54		14.59		6.56		0.30		0.82		11.39		3.71		10

		Cuba		Cayo Coco Reef		1994		33.62		12.11		56.89		12.56		6.86		3.81		0.36		0.42		2.29		1.22		20

		Cuba		Cayo Coco Reef		1995		40.30		9.90		51.62		10.43		5.56		2.73		0.50		0.63		2.02		1.46		10

		Cuba		Cayo Coco Reef		1996		40.22		13.19		52.06		14.53		5.79		3.56		0.20		0.23		1.73		1.07		8

		Cuba		Cayo Coco Reef		1997		41.04		7.40		51.19		9.31		5.77		3.23		0.43		0.58		1.57		0.64		10

		Curacao, N.A.		Spaanse Water Reef		1994		29.27		16.73		27.00		14.81		39.39		9.27		4.02		2.87		0.33		0.32		5

		Curacao, N.A.		Spaanse Water Reef		1995		24.33		7.25		36.97		8.00		34.26		7.65		4.19		2.48		0.25		0.39		20

		Dominican Republic		Boca Chica Reef		1994		33.13		15.36		49.54		13.37		7.81		4.20		0.22		0.16		9.30		4.34		4

		Dominican Republic		El Peñón Reef		1996		31.82		9.52		42.39		5.90		16.83		10.22		1.12		1.27		7.84		6.78		5

		Dominican Republic		El Peñón Reef		1997		47.02		9.01		25.83		15.43		20.75		4.91		0.51		0.45		5.89		3.49		5

		Dominican Republic		El Peñón Reef		2000		34.47		19.85		48.58		19.22		8.20		3.52		2.11		2.99		6.64		4.35		10

		Jamaica		Discovery Bay West Fore Reef		1993		51.07		11.17		30.60		7.22		17.73		4.43		0.00		0.00		0.59		1.02		5

		Jamaica		Discovery Bay West Fore Reef		1994		51.38		14.99		38.73		11.06		9.51		7.06		0.37		0.20		0.00		0.00		5

		Jamaica		Discovery Bay West Fore Reef		1995		30.34		10.91		58.52		8.11		9.74		4.87		1.11		1.10		0.28		0.40		5

		Jamaica		Discovery Bay West Fore Reef		1996		26.34		14.41		61.95		14.07		10.24		2.67		0.38		0.41		1.09		1.18		10

		Jamaica		Discovery Bay West Fore Reef		1997		25.10		12.01		61.41		10.81		10.73		3.44		0.40		0.46		2.37		2.42		10

		Jamaica		Discovery Bay West Fore Reef		1999		21.08		12.49		65.85		12.12		12.10		5.20		0.21		0.34		0.77		1.30		10

		Mexico		Puerto Morelos Reef		1993		40.64		10.35		46.23		6.86		1.82		0.88		5.11		1.24		6.20		4.20		9

		Mexico		Puerto Morelos Reef		1994		7.10		3.21		86.03		3.42		1.61		0.39		2.14		0.99		3.12		1.90		10

		Mexico		Puerto Morelos Reef		1995		0.57		0.90		94.30		2.82		1.57		0.12		1.38		1.11		2.19		1.64		5

		Mexico		Puerto Morelos Reef		1996		1.42		0.36		93.16		2.19		1.10		0.89		1.45		1.15		2.87		1.58		4

		Mexico		Puerto Morelos Reef		1997		1.16		0.99		95.36		1.10		1.27		0.65		0.74		0.42		1.47		1.24		5

		Mexico		Puerto Morelos Reef		1998		1.13		0.98		94.94		0.73		1.15		0.69		0.96		0.65		1.83		1.25		5

		Mexico		Puerto Morelos Reef		1999		2.84		3.33		92.78		2.82		1.12		0.98		1.26		0.24		2.00		1.02		4

		Mexico		Puerto Morelos Reef		2001		0.56		0.77		93.01		2.88		2.32		1.82		1.32		0.90		2.78		1.79		5

		Nicaragua		Great Corn Island Reef		1993		19.95		2.14		47.57		5.00		28.20		5.17		1.99		2.44		2.29		1.47		5

		Nicaragua		Great Corn Island Reef		1995		37.56		6.12		38.01		5.51		22.09		6.11		1.21		0.97		1.13		0.98		5

		Nicaragua		Great Corn Island Reef		1997		18.48		7.21		43.28		9.59		34.75		5.39		2.29		1.97		1.20		1.18		5

		Nicaragua		Great Corn Island Reef		1998		21.58		4.41		37.51		4.93		35.74		4.53		0.86		0.71		4.31		3.17		5

		Panama		Isla Colon Reef		1999		48.25		7.55		21.17		8.75		26.46		5.88		0.26		0.63		3.86		1.79		10

		Panama		Isla Colon Reef		2000		38.03		8.10		33.44		10.93		25.67		5.18		0.20		0.5656117834		2.6647435086		1.2588984024		10

		Panama		Isla Colon Reef		2001		43.73		11.06		29.68		9.17		24.92		9.06		0.21		0.66		1.46		1.67		10

		Puerto Rico		La Parguera Reef		1994		15.50		7.33		29.43		7.48		42.42		8.95		11.13		6.57		1.52		1.68		10

		Puerto Rico		La Parguera Reef		1995		13.11		6.53		30.11		6.60		42.30		6.40		12.50		5.85		1.99		1.67		15

		Puerto Rico		La Parguera Reef		1996		11.41		6.77		33.13		8.86		42.16		7.23		11.78		4.57		1.52		1.73		14

		Puerto Rico		La Parguera Reef		1997		9.23		10.09		32.15		3.08		42.54		5.95		13.39		4.57		2.69		1.83		5

		Puerto Rico		La Parguera Reef		1998		7.79		7.13		29.10		8.19		46.01		12.47		14.99		7.31		2.10		2.74		10

		Puerto Rico		La Parguera Reef		1999		4.67		5.98		33.92		7.36		44.94		10.57		13.54		4.88		2.93		2.75		10

		Puerto Rico		La Parguera Reef		2000		5.69		5.19		37.87		8.61		39.93		8.10		13.53		5.35		2.98		2.49		10

		Puerto Rico		La Parguera Reef		2001		7.11		5.80		33.07		9.24		44.49		12.18		12.85		5.34		2.48		2.36		10

		Saba, N.A.		Ladder Labyrinth Reef		1993		27.71		12.72		42.13		11.12		19.55		7.42		2.06		1.54		8.55		5.16		5

		Saba, N.A.		Ladder Labyrinth Reef		1994		35.25		18.09		41.94		14.65		15.64		7.97		0.15		0.21		7.03		6.25		10

		Saba, N.A.		Ladder Labyrinth Reef		1995		34.82		18.76		46.58		11.17		12.15		5.93		0.01		0.04		6.44		6.86		8

		Saba, N.A.		Ladder Labyrinth Reef		1996		25.24		12.73		56.33		10.50		12.27		5.63		0.14		0.15		6.02		8.88		10

		Saba, N.A.		Ladder Labyrinth Reef		1998		27.02		20.30		54.63		16.96		13.24		5.37		0.20		0.58		4.90		3.66		8

		Trinidad and Tobago		Buccoo Reef		1994		14.12		9.51		54.49		13.28		23.86		16.92		7.48		4.47		0.05		0.17		10

		Trinidad and Tobago		Buccoo Reef		1995		10.35		6.24		57.70		12.82		25.34		16.19		6.62		5.09		0.00		0.00		10

		Trinidad and Tobago		Buccoo Reef		1996		20.85		9.31		44.42		14.07		31.02		19.35		3.26		2.27		0.45		1.05		10

		Trinidad and Tobago		Buccoo Reef		1997		24.48		14.53		35.75		13.13		31.90		16.61		7.48		5.06		0.38		0.64		15

		Trinidad and Tobago		Buccoo Reef		1998		28.34		8.27		32.92		14.97		33.59		17.64		5.01		3.22		0.13		0.35		10

		Trinidad and Tobago		Buccoo Reef		2000		21.83		7.46		41.58		18.73		33.21		17.94		3.37		3.76		0.00		0.00		8

		Venezuela		Cayo Sombrero Reef		1995		39.57		20.09		7.87		13.39		43.12		23.02		7.69		7.37		1.74		2.83		5

		Venezuela		Cayo Sombrero Reef		1996		38.12		9.02		23.40		14.74		33.02		14.30		3.48		3.94		1.97		1.57		10

		Venezuela		Cayo Sombrero Reef		1997		41.83		14.70		7.57		10.59		37.98		10.95		8.44		5.79		4.18		2.87		10

		Venezuela		Cayo Sombrero Reef		1998		50.25		10.60		0.14		0.44		39.46		11.43		6.61		6.00		3.54		2.73		10

		Venezuela		Cayo Sombrero Reef		1999		50.85		14.33		0.81		2.04		39.20		13.75		5.00		5.06		4.14		4.42		20

		Venezuela		Cayo Sombrero Reef		2000		52.29		15.96		4.33		6.66		35.67		13.11		5.82		6.93		1.89		0.76		10

		Venezuela		Cayo Sombrero Reef		2001		47.35		15.37		3.93		7.28		41.25		16.60		4.48		3.81		2.98		2.24		15

		Venezuela		Playa Caimán Reef		1995		20.65		10.48		14.36		9.99		43.42		12.16		20.32		10.99		1.25		1.09		18

		Venezuela		Playa Caimán Reef		1996		55.13		26.06		34.19		23.24		4.48		4.14		5.56		8.98		0.64		1.03		18

		Venezuela		Punta Ballena Reef		1995		47.87		25.95		21.42		11.78		11.95		10.04		5.56		4.90		13.20		7.58		10
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charts

		Country		Reef Site		Year		Algae		SD		Hard Corals		SD				Country		Reef Site		Year		Abiotic		SD		Algae		SD		Hard Corals		SD		Soft Corals		SD		Sponge & Others		SD		# of Transect

		Bahamas		Fernandez Bay Reef		1994		17.51		5.89		9.65		4.69				Colombia		Chengue Bay Reef		1993		10.22		5.33		54.76		13.18		34.54		12.51		0.04		0.14		0.43		0.48		20

		Bahamas		Fernandez Bay Reef		1995		28.97		6.98		7.90		3.42				Colombia		Chengue Bay Reef		1994		14.84		7.67		50.24		12.31		33.31		13.37		1.29		1.77		0.32		0.55		10

		Bahamas		Fernandez Bay Reef		1996		41.81		6.35		5.80		3.02				Colombia		Chengue Bay Reef		1995		18.48		8.49		44.32		7.38		35.06		13.21		1.64		1.87		0.51		0.49		10

		Bahamas		Fernandez Bay Reef		1997		46.64		8.62		5.05		3.87				Colombia		Chengue Bay Reef		1996		16.20		6.54		48.29		10.36		34.07		13.12		1.22		1.35		0.23		0.35		10

		Bahamas		Fernandez Bay Reef		1998		39.31		8.14		6.11		3.32				Colombia		Chengue Bay Reef		1997		16.34		5.28		47.44		10.31		35.23		12.92		0.76		0.82		0.23		0.33		10

		Bahamas		Fernandez Bay Reef		2001		40.92		9.24		4.20		1.88				Colombia		Chengue Bay Reef		1998		23.23		9.24		41.34		10.57		34.49		13.36		0.71		0.80		0.23		0.39		10

																		Colombia		Chengue Bay Reef		1999		23.94		9.10		39.53		13.93		34.78		15.93		1.02		1.11		0.73		0.89		10

																		Colombia		Chengue Bay Reef		2000		15.94		4.99		51.39		15.57		31.11		14.84		0.77		0.89		0.79		0.98		10

																		Colombia		Chengue Bay Reef		2001		29.42		10.08		36.60		13.40		31.40		14.02		1.82		2.18		0.76		0.92		10
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		Country		Reef Site		Year		Algae		SD		Hard Corals		SD

		Bahamas		Fernandez Bay Reef		1994		17.51		5.89		9.65		4.69

		Bahamas		Fernandez Bay Reef		1995		28.97		6.98		7.90		3.42

		Bahamas		Fernandez Bay Reef		1996		41.81		6.35		5.80		3.02

		Bahamas		Fernandez Bay Reef		1997		46.64		8.62		5.05		3.87

		Bahamas		Fernandez Bay Reef		1998		39.31		8.14		6.11		3.32

		Bahamas		Fernandez Bay Reef		2001		40.92		9.24		4.20		1.88

		Barbados		Bellairs Fringing Reef		1993		60.62		16.26		17.61		6.65

		Barbados		Bellairs Fringing Reef		1994		56.01		15.00		15.97		9.44

		Barbados		Bellairs Fringing Reef		1999		55.21		11.39		25.70		9.83

		Barbados		Bellairs Fringing Reef		2000		58.70		4.76		19.91		6.40

		Barbados		Bellairs Fringing Reef		2001		56.60		8.72		33.36		6.65

		Belize		Calabash Reef		1997		57.49		5.76		10.19		3.78

		Belize		Carrie Bow Cay Reef		1994		57.95		8.54		18.20		7.16

		Belize		Carrie Bow Cay Reef		1995		58.47		8.69		17.05		7.19

		Belize		Carrie Bow Cay Reef		1996		63.54		8.91		16.59		8.49

		Belize		Carrie Bow Cay Reef		1997		64.94		8.58		16.17		8.11

		Belize		Carrie Bow Cay Reef		1999		68.86		10.95		12.10		6.35

		Bermuda		Bermuda Reef		1993		23.42		13.78		23.25		5.49

		Bermuda		Bermuda Reef		1994		22.74		10.15		19.71		4.51

		Bermuda		Bermuda Reef		1995		11.19		3.70		20.55		5.21

		Bermuda		Bermuda Reef		1997		36.81		9.07		25.38		9.46

		Bermuda		Bermuda Reef		1998		46.47		14.14		20.55		7.19

		Bermuda		Bermuda Reef		1999		38.05		12.34		20.51		6.96

		Bermuda		Bermuda Reef		2000		48.90		9.03		18.75		6.62

		Bonaire, N.A.		Barcadera Reef		1994		32.67		9.19		29.67		8.94

		Bonaire, N.A.		Barcadera Reef		1995		37.47		5.73		29.84		8.61

		Bonaire, N.A.		Barcadera Reef		1996		40.10		6.86		28.93		7.15

		Bonaire, N.A.		Barcadera Reef		1997		48.09		7.53		27.55		8.25

		Cayman Islands		Grand Cayman Reef		1995		57.45		13.68		19.09		7.54

		Cayman Islands		Grand Cayman Reef		1997		41.27		12.64		25.70		13.40

		Cayman Islands		Grand Cayman Reef		2000		56.58		17.86		15.85		8.61

		Cayman Islands		Grand Cayman Reef		2001		60.05		14.29		15.42		6.81

		Colombia		Chengue Bay Reef		1993		54.76		13.18		34.54		12.51

		Colombia		Chengue Bay Reef		1994		50.24		12.31		33.31		13.37

		Colombia		Chengue Bay Reef		1995		44.32		7.38		35.06		13.21

		Colombia		Chengue Bay Reef		1996		48.29		10.36		34.07		13.12

		Colombia		Chengue Bay Reef		1997		47.44		10.31		35.23		12.92

		Colombia		Chengue Bay Reef		1998		41.34		10.57		34.49		13.36

		Colombia		Chengue Bay Reef		1999		39.53		13.93		34.78		15.93

		Colombia		Chengue Bay Reef		2000		51.39		15.57		31.11		14.84

		Colombia		Chengue Bay Reef		2001		36.60		13.40		31.40		14.02

		Colombia		Providencia Reef		2000		41.64		13.73		13.06		8.24

		Colombia		Providencia Reef		2001		52.79		11.32		15.64		10.71

		Colombia		San Andres Reef		1998		26.17		13.67		26.97		11.43

		Colombia		San Andres Reef		1999		36.65		8.26		25.64		9.42

		Colombia		San Andres Reef		2000		35.17		7.37		21.89		6.67

		Colombia		San Andres Reef		2001		38.47		9.19		28.38		11.19

		Costa Rica		Eduardo Reef		2000		53.16		8.09		20.59		6.91

		Costa Rica		Punta Cahuita Reef		1999		59.38		8.56		13.29		3.34

		Costa Rica		Punta Cahuita Reef		2000		62.93		10.54		14.59		6.56

		Cuba		Cayo Coco Reef		1994		56.89		12.56		6.86		3.81

		Cuba		Cayo Coco Reef		1995		51.62		10.43		5.56		2.73

		Cuba		Cayo Coco Reef		1996		52.06		14.53		5.79		3.56

		Cuba		Cayo Coco Reef		1997		51.19		9.31		5.77		3.23

		Curacao, N.A.		Spaanse Water Reef		1994		27.00		14.81		39.39		9.27

		Curacao, N.A.		Spaanse Water Reef		1995		36.97		8.00		34.26		7.65

		Dominican Republic		Boca Chica Reef		1994		49.54		13.37		7.81		4.20

		Dominican Republic		El Peñón Reef		1996		42.39		5.90		16.83		10.22

		Dominican Republic		El Peñón Reef		1997		25.83		15.43		20.75		4.91

		Dominican Republic		El Peñón Reef		2000		48.58		19.22		8.20		3.52

		Jamaica		Discovery Bay West Fore Reef		1993		30.60		7.22		17.73		4.43

		Jamaica		Discovery Bay West Fore Reef		1994		38.73		11.06		9.51		7.06

		Jamaica		Discovery Bay West Fore Reef		1995		58.52		8.11		9.74		4.87

		Jamaica		Discovery Bay West Fore Reef		1996		61.95		14.07		10.24		2.67

		Jamaica		Discovery Bay West Fore Reef		1997		61.41		10.81		10.73		3.44

		Jamaica		Discovery Bay West Fore Reef		1999		65.85		12.12		12.10		5.20

		Mexico		Puerto Morelos Reef		1993		46.23		6.86		1.82		0.88

		Mexico		Puerto Morelos Reef		1994		86.03		3.42		1.61		0.39

		Mexico		Puerto Morelos Reef		1995		94.30		2.82		1.57		0.12

		Mexico		Puerto Morelos Reef		1996		93.16		2.19		1.10		0.89

		Mexico		Puerto Morelos Reef		1997		95.36		1.10		1.27		0.65

		Mexico		Puerto Morelos Reef		1998		94.94		0.73		1.15		0.69

		Mexico		Puerto Morelos Reef		1999		92.78		2.82		1.12		0.98

		Mexico		Puerto Morelos Reef		2000

		Mexico		Puerto Morelos Reef		2001		93.01		2.88		2.32		1.82

		Nicaragua		Great Corn Island Reef		1993		47.57		5.00		28.20		5.17

		Nicaragua		Great Corn Island Reef		1995		38.01		5.51		22.09		6.11

		Nicaragua		Great Corn Island Reef		1997		43.28		9.59		34.75		5.39

		Nicaragua		Great Corn Island Reef		1998		37.51		4.93		35.74		4.53

		Panama		Isla Colon Reef		1999		21.17		8.75		26.46		5.88

		Panama		Isla Colon Reef		2000		33.44		10.93		25.67		5.18

		Panama		Isla Colon Reef		2001		29.68		9.17		24.92		9.06

		Puerto Rico		La Parguera Reef		1994		29.43		7.48		42.42		8.95

		Puerto Rico		La Parguera Reef		1995		30.11		6.60		42.30		6.40

		Puerto Rico		La Parguera Reef		1996		33.13		8.86		42.16		7.23

		Puerto Rico		La Parguera Reef		1997		32.15		3.08		42.54		5.95

		Puerto Rico		La Parguera Reef		1998		29.10		8.19		46.01		12.47

		Puerto Rico		La Parguera Reef		1999		33.92		7.36		44.94		10.57

		Puerto Rico		La Parguera Reef		2000		37.87		8.61		39.93		8.10

		Puerto Rico		La Parguera Reef		2001		33.07		9.24		44.49		12.18

		Saba, N.A.		Ladder Labyrinth Reef		1993		42.13		11.12		19.55		7.42

		Saba, N.A.		Ladder Labyrinth Reef		1994		41.94		14.65		15.64		7.97

		Saba, N.A.		Ladder Labyrinth Reef		1995		46.58		11.17		12.15		5.93

		Saba, N.A.		Ladder Labyrinth Reef		1996		56.33		10.50		12.27		5.63

		Saba, N.A.		Ladder Labyrinth Reef		1998		54.63		16.96		13.24		5.37

		Trinidad and Tobago		Buccoo Reef		1994		54.49		13.28		23.86		16.92

		Trinidad and Tobago		Buccoo Reef		1995		57.70		12.82		25.34		16.19

		Trinidad and Tobago		Buccoo Reef		1996		44.42		14.07		31.02		19.35

		Trinidad and Tobago		Buccoo Reef		1997		35.75		13.13		31.90		16.61

		Trinidad and Tobago		Buccoo Reef		1998		32.92		14.97		33.59		17.64

		Trinidad and Tobago		Buccoo Reef		2000		41.58		18.73		33.21		17.94

		Venezuela		Cayo Sombrero Reef		1995		7.87		13.39		43.12		23.02

		Venezuela		Cayo Sombrero Reef		1996		23.40		14.74		33.02		14.30

		Venezuela		Cayo Sombrero Reef		1997		7.57		10.59		37.98		10.95

		Venezuela		Cayo Sombrero Reef		1998		0.14		0.44		39.46		11.43

		Venezuela		Cayo Sombrero Reef		1999		0.81		2.04		39.20		13.75

		Venezuela		Cayo Sombrero Reef		2000		4.33		6.66		35.67		13.11

		Venezuela		Cayo Sombrero Reef		2001		3.93		7.28		41.25		16.60

		Venezuela		Playa Caimán Reef		1995		14.36		9.99		43.42		12.16

		Venezuela		Playa Caimán Reef		1996		34.19		23.24		4.48		4.14

		Venezuela		Punta Ballena Reef		1995		21.42		11.78		11.95		10.04





		Country		Reef Site		Year		Abiotic		SD		Algae		SD		Hard Corals		SD		Soft Corals		SD		Sponge & Others		SD		# of Transect

		Bahamas		Fernandez Bay Reef		1994		67.85		5.19		17.51		5.89		9.65		4.69		0.09		0.12		4.90		3.14		10

		Bahamas		Fernandez Bay Reef		1995		59.12		7.32		28.97		6.98		7.90		3.42		0.13		0.15		3.88		2.46		20

		Bahamas		Fernandez Bay Reef		1996		49.07		7.14		41.81		6.35		5.80		3.02		0.25		0.40		3.07		1.16		10

		Bahamas		Fernandez Bay Reef		1997		45.88		9.85		46.64		8.62		5.05		3.87		0.06		0.13		2.37		1.77		10

		Bahamas		Fernandez Bay Reef		1998		51.67		9.51		39.31		8.14		6.11		3.32		0.21		0.24		2.70		1.72		10

		Bahamas		Fernandez Bay Reef		2001		51.54		8.02		40.92		9.24		4.20		1.88		0.50		1.08		2.84		2.14		10

		Barbados		Bellairs Fringing Reef		1993		20.42		13.99		60.62		16.26		17.61		6.65		0.00		0.00		1.36		2.09		10

		Barbados		Bellairs Fringing Reef		1994		27.79		9.41		56.01		15.00		15.97		9.44		0.12		0.43		0.10		0.28		19

		Barbados		Bellairs Fringing Reef		1999		15.92		6.18		55.21		11.39		25.70		9.83		0.10		0.22		3.07		2.58		5

		Barbados		Bellairs Fringing Reef		2000		16.98		6.10		58.70		4.76		19.91		6.40		0.00		0.00		4.41		2.20		5

		Barbados		Bellairs Fringing Reef		2001		7.96		5.74		56.60		8.72		33.36		6.65		0.25		0.34		1.84		1.80		5

		Belize		Calabash Reef		1997		30.43		5.10		57.49		5.76		10.19		3.78		0.75		0.55		1.14		0.76		10

		Belize		Carrie Bow Cay Reef		1994		19.96		5.59		57.95		8.54		18.20		7.16		1.41		0.93		2.48		2.21		20

		Belize		Carrie Bow Cay Reef		1995		20.10		4.35		58.47		8.69		17.05		7.19		1.59		1.23		2.79		2.82		20

		Belize		Carrie Bow Cay Reef		1996		16.26		3.82		63.54		8.91		16.59		8.49		1.48		1.25		2.14		2.54		10

		Belize		Carrie Bow Cay Reef		1997		14.68		3.55		64.94		8.58		16.17		8.11		1.70		1.25		2.52		2.74		10

		Belize		Carrie Bow Cay Reef		1999		13.65		7.30		68.86		10.95		12.10		6.35		2.58		1.95		2.81		2.88		10

		Bermuda		Bermuda Reef		1993		52.54		14.24		23.42		13.78		23.25		5.49		0.49		0.60		0.30		0.87		10

		Bermuda		Bermuda Reef		1994		56.90		10.19		22.74		10.15		19.71		4.51		0.53		0.43		0.12		0.21		10

		Bermuda		Bermuda Reef		1995		67.47		4.91		11.19		3.70		20.55		5.21		0.70		0.66		0.09		0.14		10

		Bermuda		Bermuda Reef		1997		34.28		3.83		36.81		9.07		25.38		9.46		3.34		2.71		0.19		0.27		5

		Bermuda		Bermuda Reef		1998		31.87		13.14		46.47		14.14		20.55		7.19		0.99		0.93		0.11		0.16		10

		Bermuda		Bermuda Reef		1999		40.65		7.27		38.05		12.34		20.51		6.96		0.74		0.54		0.05		0.11		10

		Bermuda		Bermuda Reef		2000		31.50		5.86		48.90		9.03		18.75		6.62		0.74		0.53		0.11		0.25		10

		Bermuda		Bermuda Reef		2001		34.23		12.43		47.21		16.36		18.08		5.69		0.41		0.73		0.06		0.16		10

		Bonaire, N.A.		Barcadera Reef		1994		34.45		5.17		32.67		9.19		29.67		8.94		2.40		2.17		0.81		1.19		10

		Bonaire, N.A.		Barcadera Reef		1995		29.25		5.32		37.47		5.73		29.84		8.61		2.72		2.13		0.72		0.67		10

		Bonaire, N.A.		Barcadera Reef		1996		27.47		5.36		40.10		6.86		28.93		7.15		2.59		1.79		0.90		0.63		10

		Bonaire, N.A.		Barcadera Reef		1997		21.36		6.23		48.09		7.53		27.55		8.25		2.43		2.05		0.56		0.50		9

		Cayman Islands		Grand Cayman Reef		1995		18.41		14.56		57.45		13.68		19.09		7.54		2.46		2.49		2.58		2.25		10

		Cayman Islands		Grand Cayman Reef		1997		29.40		15.57		41.27		12.64		25.70		13.40		2.48		3.44		1.14		1.20		10

		Cayman Islands		Grand Cayman Reef		2000		23.68		13.69		56.58		17.86		15.85		8.61		2.70		3.24		1.19		1.00		10

		Cayman Islands		Grand Cayman Reef		2001		21.49		13.03		60.05		14.29		15.42		6.81		2.16		1.91		0.88		1.09		10

		Colombia		Chengue Bay Reef		1993		10.22		5.33		54.76		13.18		34.54		12.51		0.04		0.14		0.43		0.48		20

		Colombia		Chengue Bay Reef		1994		14.84		7.67		50.24		12.31		33.31		13.37		1.29		1.77		0.32		0.55		10

		Colombia		Chengue Bay Reef		1995		18.48		8.49		44.32		7.38		35.06		13.21		1.64		1.87		0.51		0.49		10

		Colombia		Chengue Bay Reef		1996		16.20		6.54		48.29		10.36		34.07		13.12		1.22		1.35		0.23		0.35		10

		Colombia		Chengue Bay Reef		1997		16.34		5.28		47.44		10.31		35.23		12.92		0.76		0.82		0.23		0.33		10

		Colombia		Chengue Bay Reef		1998		23.23		9.24		41.34		10.57		34.49		13.36		0.71		0.80		0.23		0.39		10

		Colombia		Chengue Bay Reef		1999		23.94		9.10		39.53		13.93		34.78		15.93		1.02		1.11		0.73		0.89		10

		Colombia		Chengue Bay Reef		2000		15.94		4.99		51.39		15.57		31.11		14.84		0.77		0.89		0.79		0.98		10

		Colombia		Chengue Bay Reef		2001		29.42		10.08		36.60		13.40		31.40		14.02		1.82		2.18		0.76		0.92		10

		Colombia		Providencia Reef		2000		40.44		8.91		41.64		13.73		13.06		8.24		2.65		2.36		2.21		2.36		10

		Colombia		Providencia Reef		2001		23.51		14.18		52.79		11.32		15.64		10.71		3.84		3.28		4.22		3.51		10

		Colombia		San Andres Reef		1998		42.11		19.15		26.17		13.67		26.97		11.43		0.55		1.15		4.20		5.10		10

		Colombia		San Andres Reef		1999		34.08		16.55		36.65		8.26		25.64		9.42		0.46		0.78		3.17		2.69		10

		Colombia		San Andres Reef		2000		40.62		7.85		35.17		7.37		21.89		6.67		1.11		1.26		1.20		0.81		8

		Colombia		San Andres Reef		2001		29.43		18.98		38.47		9.19		28.38		11.19		0.49		0.68		3.23		2.40		10

		Costa Rica		Eduardo Reef		2000		22.28		5.71		53.16		8.09		20.59		6.91		0.44		0.78		3.53		2.20		5

		Costa Rica		Punta Cahuita Reef		1999		12.76		5.75		59.38		8.56		13.29		3.34		5.30		2.55		9.27		3.87		5

		Costa Rica		Punta Cahuita Reef		2000		10.80		4.82		62.93		10.54		14.59		6.56		0.30		0.82		11.39		3.71		10

		Cuba		Cayo Coco Reef		1994		33.62		12.11		56.89		12.56		6.86		3.81		0.36		0.42		2.29		1.22		20

		Cuba		Cayo Coco Reef		1995		40.30		9.90		51.62		10.43		5.56		2.73		0.50		0.63		2.02		1.46		10

		Cuba		Cayo Coco Reef		1996		40.22		13.19		52.06		14.53		5.79		3.56		0.20		0.23		1.73		1.07		8

		Cuba		Cayo Coco Reef		1997		41.04		7.40		51.19		9.31		5.77		3.23		0.43		0.58		1.57		0.64		10

		Curacao, N.A.		Spaanse Water Reef		1994		29.27		16.73		27.00		14.81		39.39		9.27		4.02		2.87		0.33		0.32		5

		Curacao, N.A.		Spaanse Water Reef		1995		24.33		7.25		36.97		8.00		34.26		7.65		4.19		2.48		0.25		0.39		20

		Dominican Republic		Boca Chica Reef		1994		33.13		15.36		49.54		13.37		7.81		4.20		0.22		0.16		9.30		4.34		4

		Dominican Republic		El Peñón Reef		1996		31.82		9.52		42.39		5.90		16.83		10.22		1.12		1.27		7.84		6.78		5

		Dominican Republic		El Peñón Reef		1997		47.02		9.01		25.83		15.43		20.75		4.91		0.51		0.45		5.89		3.49		5

		Dominican Republic		El Peñón Reef		2000		34.47		19.85		48.58		19.22		8.20		3.52		2.11		2.99		6.64		4.35		10

		Jamaica		Discovery Bay West Fore Reef		1993		51.07		11.17		30.60		7.22		17.73		4.43		0.00		0.00		0.59		1.02		5

		Jamaica		Discovery Bay West Fore Reef		1994		51.38		14.99		38.73		11.06		9.51		7.06		0.37		0.20		0.00		0.00		5

		Jamaica		Discovery Bay West Fore Reef		1995		30.34		10.91		58.52		8.11		9.74		4.87		1.11		1.10		0.28		0.40		5

		Jamaica		Discovery Bay West Fore Reef		1996		26.34		14.41		61.95		14.07		10.24		2.67		0.38		0.41		1.09		1.18		10

		Jamaica		Discovery Bay West Fore Reef		1997		25.10		12.01		61.41		10.81		10.73		3.44		0.40		0.46		2.37		2.42		10

		Jamaica		Discovery Bay West Fore Reef		1999		21.08		12.49		65.85		12.12		12.10		5.20		0.21		0.34		0.77		1.30		10

		Mexico		Puerto Morelos Reef		1993		40.64		10.35		46.23		6.86		1.82		0.88		5.11		1.24		6.20		4.20		9

		Mexico		Puerto Morelos Reef		1994		7.10		3.21		86.03		3.42		1.61		0.39		2.14		0.99		3.12		1.90		10

		Mexico		Puerto Morelos Reef		1995		0.57		0.90		94.30		2.82		1.57		0.12		1.38		1.11		2.19		1.64		5

		Mexico		Puerto Morelos Reef		1996		1.42		0.36		93.16		2.19		1.10		0.89		1.45		1.15		2.87		1.58		4

		Mexico		Puerto Morelos Reef		1997		1.16		0.99		95.36		1.10		1.27		0.65		0.74		0.42		1.47		1.24		5

		Mexico		Puerto Morelos Reef		1998		1.13		0.98		94.94		0.73		1.15		0.69		0.96		0.65		1.83		1.25		5

		Mexico		Puerto Morelos Reef		1999		2.84		3.33		92.78		2.82		1.12		0.98		1.26		0.24		2.00		1.02		4

		Mexico		Puerto Morelos Reef		2001		0.56		0.77		93.01		2.88		2.32		1.82		1.32		0.90		2.78		1.79		5

		Nicaragua		Great Corn Island Reef		1993		19.95		2.14		47.57		5.00		28.20		5.17		1.99		2.44		2.29		1.47		5

		Nicaragua		Great Corn Island Reef		1995		37.56		6.12		38.01		5.51		22.09		6.11		1.21		0.97		1.13		0.98		5

		Nicaragua		Great Corn Island Reef		1997		18.48		7.21		43.28		9.59		34.75		5.39		2.29		1.97		1.20		1.18		5

		Nicaragua		Great Corn Island Reef		1998		21.58		4.41		37.51		4.93		35.74		4.53		0.86		0.71		4.31		3.17		5

		Panama		Isla Colon Reef		1999		48.25		7.55		21.17		8.75		26.46		5.88		0.26		0.63		3.86		1.79		10

		Panama		Isla Colon Reef		2000		38.03		8.10		33.44		10.93		25.67		5.18		0.20		0.5656117834		2.6647435086		1.2588984024		10

		Panama		Isla Colon Reef		2001		43.73		11.06		29.68		9.17		24.92		9.06		0.21		0.66		1.46		1.67		10

		Puerto Rico		La Parguera Reef		1994		15.50		7.33		29.43		7.48		42.42		8.95		11.13		6.57		1.52		1.68		10

		Puerto Rico		La Parguera Reef		1995		13.11		6.53		30.11		6.60		42.30		6.40		12.50		5.85		1.99		1.67		15

		Puerto Rico		La Parguera Reef		1996		11.41		6.77		33.13		8.86		42.16		7.23		11.78		4.57		1.52		1.73		14

		Puerto Rico		La Parguera Reef		1997		9.23		10.09		32.15		3.08		42.54		5.95		13.39		4.57		2.69		1.83		5

		Puerto Rico		La Parguera Reef		1998		7.79		7.13		29.10		8.19		46.01		12.47		14.99		7.31		2.10		2.74		10

		Puerto Rico		La Parguera Reef		1999		4.67		5.98		33.92		7.36		44.94		10.57		13.54		4.88		2.93		2.75		10

		Puerto Rico		La Parguera Reef		2000		5.69		5.19		37.87		8.61		39.93		8.10		13.53		5.35		2.98		2.49		10

		Puerto Rico		La Parguera Reef		2001		7.11		5.80		33.07		9.24		44.49		12.18		12.85		5.34		2.48		2.36		10

		Saba, N.A.		Ladder Labyrinth Reef		1993		27.71		12.72		42.13		11.12		19.55		7.42		2.06		1.54		8.55		5.16		5

		Saba, N.A.		Ladder Labyrinth Reef		1994		35.25		18.09		41.94		14.65		15.64		7.97		0.15		0.21		7.03		6.25		10

		Saba, N.A.		Ladder Labyrinth Reef		1995		34.82		18.76		46.58		11.17		12.15		5.93		0.01		0.04		6.44		6.86		8

		Saba, N.A.		Ladder Labyrinth Reef		1996		25.24		12.73		56.33		10.50		12.27		5.63		0.14		0.15		6.02		8.88		10

		Saba, N.A.		Ladder Labyrinth Reef		1998		27.02		20.30		54.63		16.96		13.24		5.37		0.20		0.58		4.90		3.66		8

		Trinidad and Tobago		Buccoo Reef		1994		14.12		9.51		54.49		13.28		23.86		16.92		7.48		4.47		0.05		0.17		10

		Trinidad and Tobago		Buccoo Reef		1995		10.35		6.24		57.70		12.82		25.34		16.19		6.62		5.09		0.00		0.00		10

		Trinidad and Tobago		Buccoo Reef		1996		20.85		9.31		44.42		14.07		31.02		19.35		3.26		2.27		0.45		1.05		10

		Trinidad and Tobago		Buccoo Reef		1997		24.48		14.53		35.75		13.13		31.90		16.61		7.48		5.06		0.38		0.64		15

		Trinidad and Tobago		Buccoo Reef		1998		28.34		8.27		32.92		14.97		33.59		17.64		5.01		3.22		0.13		0.35		10

		Trinidad and Tobago		Buccoo Reef		2000		21.83		7.46		41.58		18.73		33.21		17.94		3.37		3.76		0.00		0.00		8

		Venezuela		Cayo Sombrero Reef		1995		39.57		20.09		7.87		13.39		43.12		23.02		7.69		7.37		1.74		2.83		5

		Venezuela		Cayo Sombrero Reef		1996		38.12		9.02		23.40		14.74		33.02		14.30		3.48		3.94		1.97		1.57		10

		Venezuela		Cayo Sombrero Reef		1997		41.83		14.70		7.57		10.59		37.98		10.95		8.44		5.79		4.18		2.87		10

		Venezuela		Cayo Sombrero Reef		1998		50.25		10.60		0.14		0.44		39.46		11.43		6.61		6.00		3.54		2.73		10

		Venezuela		Cayo Sombrero Reef		1999		50.85		14.33		0.81		2.04		39.20		13.75		5.00		5.06		4.14		4.42		20

		Venezuela		Cayo Sombrero Reef		2000		52.29		15.96		4.33		6.66		35.67		13.11		5.82		6.93		1.89		0.76		10

		Venezuela		Cayo Sombrero Reef		2001		47.35		15.37		3.93		7.28		41.25		16.60		4.48		3.81		2.98		2.24		15

		Venezuela		Playa Caimán Reef		1995		20.65		10.48		14.36		9.99		43.42		12.16		20.32		10.99		1.25		1.09		18

		Venezuela		Playa Caimán Reef		1996		55.13		26.06		34.19		23.24		4.48		4.14		5.56		8.98		0.64		1.03		18

		Venezuela		Punta Ballena Reef		1995		47.87		25.95		21.42		11.78		11.95		10.04		5.56		4.90		13.20		7.58		10
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charts

		Country		Reef Site		Year		Algae		SD		Hard Corals		SD				Country		Reef Site		Year		Abiotic		SD		Algae		SD		Hard Corals		SD		Soft Corals		SD		Sponge & Others		SD		# of Transect

		Bahamas		Fernandez Bay Reef		1994		17.51		5.89		9.65		4.69				Colombia		Chengue Bay Reef		1993		10.22		5.33		54.76		13.18		34.54		12.51		0.04		0.14		0.43		0.48		20

		Bahamas		Fernandez Bay Reef		1995		28.97		6.98		7.90		3.42				Colombia		Chengue Bay Reef		1994		14.84		7.67		50.24		12.31		33.31		13.37		1.29		1.77		0.32		0.55		10

		Bahamas		Fernandez Bay Reef		1996		41.81		6.35		5.80		3.02				Colombia		Chengue Bay Reef		1995		18.48		8.49		44.32		7.38		35.06		13.21		1.64		1.87		0.51		0.49		10

		Bahamas		Fernandez Bay Reef		1997		46.64		8.62		5.05		3.87				Colombia		Chengue Bay Reef		1996		16.20		6.54		48.29		10.36		34.07		13.12		1.22		1.35		0.23		0.35		10

		Bahamas		Fernandez Bay Reef		1998		39.31		8.14		6.11		3.32				Colombia		Chengue Bay Reef		1997		16.34		5.28		47.44		10.31		35.23		12.92		0.76		0.82		0.23		0.33		10

		Bahamas		Fernandez Bay Reef		2001		40.92		9.24		4.20		1.88				Colombia		Chengue Bay Reef		1998		23.23		9.24		41.34		10.57		34.49		13.36		0.71		0.80		0.23		0.39		10

																		Colombia		Chengue Bay Reef		1999		23.94		9.10		39.53		13.93		34.78		15.93		1.02		1.11		0.73		0.89		10

																		Colombia		Chengue Bay Reef		2000		15.94		4.99		51.39		15.57		31.11		14.84		0.77		0.89		0.79		0.98		10

																		Colombia		Chengue Bay Reef		2001		29.42		10.08		36.60		13.40		31.40		14.02		1.82		2.18		0.76		0.92		10
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		Country		Reef Site		Year		Algae		SD		Hard Corals		SD

		Bahamas		Fernandez Bay Reef		1994		17.51		5.89		9.65		4.69

		Bahamas		Fernandez Bay Reef		1995		28.97		6.98		7.90		3.42

		Bahamas		Fernandez Bay Reef		1996		41.81		6.35		5.80		3.02

		Bahamas		Fernandez Bay Reef		1997		46.64		8.62		5.05		3.87

		Bahamas		Fernandez Bay Reef		1998		39.31		8.14		6.11		3.32

		Bahamas		Fernandez Bay Reef		2001		40.92		9.24		4.20		1.88

		Barbados		Bellairs Fringing Reef		1993		60.62		16.26		17.61		6.65

		Barbados		Bellairs Fringing Reef		1994		56.01		15.00		15.97		9.44

		Barbados		Bellairs Fringing Reef		1999		55.21		11.39		25.70		9.83

		Barbados		Bellairs Fringing Reef		2000		58.70		4.76		19.91		6.40

		Barbados		Bellairs Fringing Reef		2001		56.60		8.72		33.36		6.65

		Belize		Calabash Reef		1997		57.49		5.76		10.19		3.78

		Belize		Carrie Bow Cay Reef		1994		57.95		8.54		18.20		7.16

		Belize		Carrie Bow Cay Reef		1995		58.47		8.69		17.05		7.19

		Belize		Carrie Bow Cay Reef		1996		63.54		8.91		16.59		8.49

		Belize		Carrie Bow Cay Reef		1997		64.94		8.58		16.17		8.11

		Belize		Carrie Bow Cay Reef		1999		68.86		10.95		12.10		6.35

		Bermuda		Bermuda Reef		1993		23.42		13.78		23.25		5.49

		Bermuda		Bermuda Reef		1994		22.74		10.15		19.71		4.51

		Bermuda		Bermuda Reef		1995		11.19		3.70		20.55		5.21

		Bermuda		Bermuda Reef		1997		36.81		9.07		25.38		9.46

		Bermuda		Bermuda Reef		1998		46.47		14.14		20.55		7.19

		Bermuda		Bermuda Reef		1999		38.05		12.34		20.51		6.96

		Bermuda		Bermuda Reef		2000		48.90		9.03		18.75		6.62

		Bonaire, N.A.		Barcadera Reef		1994		32.67		9.19		29.67		8.94

		Bonaire, N.A.		Barcadera Reef		1995		37.47		5.73		29.84		8.61

		Bonaire, N.A.		Barcadera Reef		1996		40.10		6.86		28.93		7.15

		Bonaire, N.A.		Barcadera Reef		1997		48.09		7.53		27.55		8.25

		Cayman Islands		Grand Cayman Reef		1995		57.45		13.68		19.09		7.54

		Cayman Islands		Grand Cayman Reef		1997		41.27		12.64		25.70		13.40

		Cayman Islands		Grand Cayman Reef		2000		56.58		17.86		15.85		8.61

		Cayman Islands		Grand Cayman Reef		2001		60.05		14.29		15.42		6.81

		Colombia		Chengue Bay Reef		1993		54.76		13.18		34.54		12.51

		Colombia		Chengue Bay Reef		1994		50.24		12.31		33.31		13.37

		Colombia		Chengue Bay Reef		1995		44.32		7.38		35.06		13.21

		Colombia		Chengue Bay Reef		1996		48.29		10.36		34.07		13.12

		Colombia		Chengue Bay Reef		1997		47.44		10.31		35.23		12.92

		Colombia		Chengue Bay Reef		1998		41.34		10.57		34.49		13.36

		Colombia		Chengue Bay Reef		1999		39.53		13.93		34.78		15.93

		Colombia		Chengue Bay Reef		2000		51.39		15.57		31.11		14.84

		Colombia		Chengue Bay Reef		2001		36.60		13.40		31.40		14.02

		Colombia		Providencia Reef		2000		41.64		13.73		13.06		8.24

		Colombia		Providencia Reef		2001		52.79		11.32		15.64		10.71

		Colombia		San Andres Reef		1998		26.17		13.67		26.97		11.43

		Colombia		San Andres Reef		1999		36.65		8.26		25.64		9.42

		Colombia		San Andres Reef		2000		35.17		7.37		21.89		6.67

		Colombia		San Andres Reef		2001		38.47		9.19		28.38		11.19

		Costa Rica		Eduardo Reef		2000		53.16		8.09		20.59		6.91

		Costa Rica		Punta Cahuita Reef		1999		59.38		8.56		13.29		3.34

		Costa Rica		Punta Cahuita Reef		2000		62.93		10.54		14.59		6.56

		Cuba		Cayo Coco Reef		1994		56.89		12.56		6.86		3.81

		Cuba		Cayo Coco Reef		1995		51.62		10.43		5.56		2.73

		Cuba		Cayo Coco Reef		1996		52.06		14.53		5.79		3.56

		Cuba		Cayo Coco Reef		1997		51.19		9.31		5.77		3.23

		Curacao, N.A.		Spaanse Water Reef		1994		27.00		14.81		39.39		9.27

		Curacao, N.A.		Spaanse Water Reef		1995		36.97		8.00		34.26		7.65

		Dominican Republic		Boca Chica Reef		1994		49.54		13.37		7.81		4.20

		Dominican Republic		El Peñón Reef		1996		42.39		5.90		16.83		10.22

		Dominican Republic		El Peñón Reef		1997		25.83		15.43		20.75		4.91

		Dominican Republic		El Peñón Reef		2000		48.58		19.22		8.20		3.52

		Jamaica		Discovery Bay West Fore Reef		1993		30.60		7.22		17.73		4.43

		Jamaica		Discovery Bay West Fore Reef		1994		38.73		11.06		9.51		7.06

		Jamaica		Discovery Bay West Fore Reef		1995		58.52		8.11		9.74		4.87

		Jamaica		Discovery Bay West Fore Reef		1996		61.95		14.07		10.24		2.67

		Jamaica		Discovery Bay West Fore Reef		1997		61.41		10.81		10.73		3.44

		Jamaica		Discovery Bay West Fore Reef		1999		65.85		12.12		12.10		5.20

		Mexico		Puerto Morelos Reef		1993		46.23		6.86		1.82		0.88

		Mexico		Puerto Morelos Reef		1994		86.03		3.42		1.61		0.39

		Mexico		Puerto Morelos Reef		1995		94.30		2.82		1.57		0.12

		Mexico		Puerto Morelos Reef		1996		93.16		2.19		1.10		0.89

		Mexico		Puerto Morelos Reef		1997		95.36		1.10		1.27		0.65

		Mexico		Puerto Morelos Reef		1998		94.94		0.73		1.15		0.69

		Mexico		Puerto Morelos Reef		1999		92.78		2.82		1.12		0.98

		Mexico		Puerto Morelos Reef		2001		93.01		2.88		2.32		1.82

		Nicaragua		Great Corn Island Reef		1993		47.57		5.00		28.20		5.17

		Nicaragua		Great Corn Island Reef		1995		38.01		5.51		22.09		6.11

		Nicaragua		Great Corn Island Reef		1997		43.28		9.59		34.75		5.39

		Nicaragua		Great Corn Island Reef		1998		37.51		4.93		35.74		4.53

		Panama		Isla Colon Reef		1999		21.17		8.75		26.46		5.88

		Panama		Isla Colon Reef		2000		33.44		10.93		25.67		5.18

		Panama		Isla Colon Reef		2001		29.68		9.17		24.92		9.06

		Puerto Rico		La Parguera Reef		1994		29.43		7.48		42.42		8.95

		Puerto Rico		La Parguera Reef		1995		30.11		6.60		42.30		6.40

		Puerto Rico		La Parguera Reef		1996		33.13		8.86		42.16		7.23

		Puerto Rico		La Parguera Reef		1997		32.15		3.08		42.54		5.95

		Puerto Rico		La Parguera Reef		1998		29.10		8.19		46.01		12.47

		Puerto Rico		La Parguera Reef		1999		33.92		7.36		44.94		10.57

		Puerto Rico		La Parguera Reef		2000		37.87		8.61		39.93		8.10

		Puerto Rico		La Parguera Reef		2001		33.07		9.24		44.49		12.18

		Saba, N.A.		Ladder Labyrinth Reef		1993		42.13		11.12		19.55		7.42

		Saba, N.A.		Ladder Labyrinth Reef		1994		41.94		14.65		15.64		7.97

		Saba, N.A.		Ladder Labyrinth Reef		1995		46.58		11.17		12.15		5.93

		Saba, N.A.		Ladder Labyrinth Reef		1996		56.33		10.50		12.27		5.63

		Saba, N.A.		Ladder Labyrinth Reef		1998		54.63		16.96		13.24		5.37

		Trinidad and Tobago		Buccoo Reef		1994		54.49		13.28		23.86		16.92

		Trinidad and Tobago		Buccoo Reef		1995		57.70		12.82		25.34		16.19

		Trinidad and Tobago		Buccoo Reef		1996		44.42		14.07		31.02		19.35

		Trinidad and Tobago		Buccoo Reef		1997		35.75		13.13		31.90		16.61

		Trinidad and Tobago		Buccoo Reef		1998		32.92		14.97		33.59		17.64

		Trinidad and Tobago		Buccoo Reef		2000		41.58		18.73		33.21		17.94

		Venezuela		Cayo Sombrero Reef		1995		7.87		13.39		43.12		23.02

		Venezuela		Cayo Sombrero Reef		1996		23.40		14.74		33.02		14.30

		Venezuela		Cayo Sombrero Reef		1997		7.57		10.59		37.98		10.95

		Venezuela		Cayo Sombrero Reef		1998		0.14		0.44		39.46		11.43

		Venezuela		Cayo Sombrero Reef		1999		0.81		2.04		39.20		13.75

		Venezuela		Cayo Sombrero Reef		2000		4.33		6.66		35.67		13.11

		Venezuela		Cayo Sombrero Reef		2001		3.93		7.28		41.25		16.60

		Venezuela		Playa Caimán Reef		1995		14.36		9.99		43.42		12.16

		Venezuela		Playa Caimán Reef		1996		34.19		23.24		4.48		4.14

		Venezuela		Punta Ballena Reef		1995		21.42		11.78		11.95		10.04





		Country		Reef Site		Year		Abiotic		SD		Algae		SD		Hard Corals		SD		Soft Corals		SD		Sponge & Others		SD		# of Transect

		Bahamas		Fernandez Bay Reef		1994		67.85		5.19		17.51		5.89		9.65		4.69		0.09		0.12		4.90		3.14		10

		Bahamas		Fernandez Bay Reef		1995		59.12		7.32		28.97		6.98		7.90		3.42		0.13		0.15		3.88		2.46		20

		Bahamas		Fernandez Bay Reef		1996		49.07		7.14		41.81		6.35		5.80		3.02		0.25		0.40		3.07		1.16		10

		Bahamas		Fernandez Bay Reef		1997		45.88		9.85		46.64		8.62		5.05		3.87		0.06		0.13		2.37		1.77		10

		Bahamas		Fernandez Bay Reef		1998		51.67		9.51		39.31		8.14		6.11		3.32		0.21		0.24		2.70		1.72		10

		Bahamas		Fernandez Bay Reef		2001		51.54		8.02		40.92		9.24		4.20		1.88		0.50		1.08		2.84		2.14		10

		Barbados		Bellairs Fringing Reef		1993		20.42		13.99		60.62		16.26		17.61		6.65		0.00		0.00		1.36		2.09		10

		Barbados		Bellairs Fringing Reef		1994		27.79		9.41		56.01		15.00		15.97		9.44		0.12		0.43		0.10		0.28		19

		Barbados		Bellairs Fringing Reef		1999		15.92		6.18		55.21		11.39		25.70		9.83		0.10		0.22		3.07		2.58		5

		Barbados		Bellairs Fringing Reef		2000		16.98		6.10		58.70		4.76		19.91		6.40		0.00		0.00		4.41		2.20		5

		Barbados		Bellairs Fringing Reef		2001		7.96		5.74		56.60		8.72		33.36		6.65		0.25		0.34		1.84		1.80		5

		Belize		Calabash Reef		1997		30.43		5.10		57.49		5.76		10.19		3.78		0.75		0.55		1.14		0.76		10

		Belize		Carrie Bow Cay Reef		1994		19.96		5.59		57.95		8.54		18.20		7.16		1.41		0.93		2.48		2.21		20

		Belize		Carrie Bow Cay Reef		1995		20.10		4.35		58.47		8.69		17.05		7.19		1.59		1.23		2.79		2.82		20

		Belize		Carrie Bow Cay Reef		1996		16.26		3.82		63.54		8.91		16.59		8.49		1.48		1.25		2.14		2.54		10

		Belize		Carrie Bow Cay Reef		1997		14.68		3.55		64.94		8.58		16.17		8.11		1.70		1.25		2.52		2.74		10

		Belize		Carrie Bow Cay Reef		1999		13.65		7.30		68.86		10.95		12.10		6.35		2.58		1.95		2.81		2.88		10

		Bermuda		Bermuda Reef		1993		52.54		14.24		23.42		13.78		23.25		5.49		0.49		0.60		0.30		0.87		10

		Bermuda		Bermuda Reef		1994		56.90		10.19		22.74		10.15		19.71		4.51		0.53		0.43		0.12		0.21		10

		Bermuda		Bermuda Reef		1995		67.47		4.91		11.19		3.70		20.55		5.21		0.70		0.66		0.09		0.14		10

		Bermuda		Bermuda Reef		1997		34.28		3.83		36.81		9.07		25.38		9.46		3.34		2.71		0.19		0.27		5

		Bermuda		Bermuda Reef		1998		31.87		13.14		46.47		14.14		20.55		7.19		0.99		0.93		0.11		0.16		10

		Bermuda		Bermuda Reef		1999		40.65		7.27		38.05		12.34		20.51		6.96		0.74		0.54		0.05		0.11		10

		Bermuda		Bermuda Reef		2000		31.50		5.86		48.90		9.03		18.75		6.62		0.74		0.53		0.11		0.25		10

		Bermuda		Bermuda Reef		2001		34.23		12.43		47.21		16.36		18.08		5.69		0.41		0.73		0.06		0.16		10

		Bonaire, N.A.		Barcadera Reef		1994		34.45		5.17		32.67		9.19		29.67		8.94		2.40		2.17		0.81		1.19		10

		Bonaire, N.A.		Barcadera Reef		1995		29.25		5.32		37.47		5.73		29.84		8.61		2.72		2.13		0.72		0.67		10

		Bonaire, N.A.		Barcadera Reef		1996		27.47		5.36		40.10		6.86		28.93		7.15		2.59		1.79		0.90		0.63		10

		Bonaire, N.A.		Barcadera Reef		1997		21.36		6.23		48.09		7.53		27.55		8.25		2.43		2.05		0.56		0.50		9

		Cayman Islands		Grand Cayman Reef		1995		18.41		14.56		57.45		13.68		19.09		7.54		2.46		2.49		2.58		2.25		10

		Cayman Islands		Grand Cayman Reef		1997		29.40		15.57		41.27		12.64		25.70		13.40		2.48		3.44		1.14		1.20		10

		Cayman Islands		Grand Cayman Reef		2000		23.68		13.69		56.58		17.86		15.85		8.61		2.70		3.24		1.19		1.00		10

		Cayman Islands		Grand Cayman Reef		2001		21.49		13.03		60.05		14.29		15.42		6.81		2.16		1.91		0.88		1.09		10

		Colombia		Chengue Bay Reef		1993		10.22		5.33		54.76		13.18		34.54		12.51		0.04		0.14		0.43		0.48		20

		Colombia		Chengue Bay Reef		1994		14.84		7.67		50.24		12.31		33.31		13.37		1.29		1.77		0.32		0.55		10

		Colombia		Chengue Bay Reef		1995		18.48		8.49		44.32		7.38		35.06		13.21		1.64		1.87		0.51		0.49		10

		Colombia		Chengue Bay Reef		1996		16.20		6.54		48.29		10.36		34.07		13.12		1.22		1.35		0.23		0.35		10

		Colombia		Chengue Bay Reef		1997		16.34		5.28		47.44		10.31		35.23		12.92		0.76		0.82		0.23		0.33		10

		Colombia		Chengue Bay Reef		1998		23.23		9.24		41.34		10.57		34.49		13.36		0.71		0.80		0.23		0.39		10

		Colombia		Chengue Bay Reef		1999		23.94		9.10		39.53		13.93		34.78		15.93		1.02		1.11		0.73		0.89		10

		Colombia		Chengue Bay Reef		2000		15.94		4.99		51.39		15.57		31.11		14.84		0.77		0.89		0.79		0.98		10

		Colombia		Chengue Bay Reef		2001		29.42		10.08		36.60		13.40		31.40		14.02		1.82		2.18		0.76		0.92		10

		Colombia		Providencia Reef		2000		40.44		8.91		41.64		13.73		13.06		8.24		2.65		2.36		2.21		2.36		10

		Colombia		Providencia Reef		2001		23.51		14.18		52.79		11.32		15.64		10.71		3.84		3.28		4.22		3.51		10

		Colombia		San Andres Reef		1998		42.11		19.15		26.17		13.67		26.97		11.43		0.55		1.15		4.20		5.10		10

		Colombia		San Andres Reef		1999		34.08		16.55		36.65		8.26		25.64		9.42		0.46		0.78		3.17		2.69		10

		Colombia		San Andres Reef		2000		40.62		7.85		35.17		7.37		21.89		6.67		1.11		1.26		1.20		0.81		8

		Colombia		San Andres Reef		2001		29.43		18.98		38.47		9.19		28.38		11.19		0.49		0.68		3.23		2.40		10

		Costa Rica		Eduardo Reef		2000		22.28		5.71		53.16		8.09		20.59		6.91		0.44		0.78		3.53		2.20		5

		Costa Rica		Punta Cahuita Reef		1999		12.76		5.75		59.38		8.56		13.29		3.34		5.30		2.55		9.27		3.87		5

		Costa Rica		Punta Cahuita Reef		2000		10.80		4.82		62.93		10.54		14.59		6.56		0.30		0.82		11.39		3.71		10

		Cuba		Cayo Coco Reef		1994		33.62		12.11		56.89		12.56		6.86		3.81		0.36		0.42		2.29		1.22		20

		Cuba		Cayo Coco Reef		1995		40.30		9.90		51.62		10.43		5.56		2.73		0.50		0.63		2.02		1.46		10

		Cuba		Cayo Coco Reef		1996		40.22		13.19		52.06		14.53		5.79		3.56		0.20		0.23		1.73		1.07		8

		Cuba		Cayo Coco Reef		1997		41.04		7.40		51.19		9.31		5.77		3.23		0.43		0.58		1.57		0.64		10

		Curacao, N.A.		Spaanse Water Reef		1994		29.27		16.73		27.00		14.81		39.39		9.27		4.02		2.87		0.33		0.32		5

		Curacao, N.A.		Spaanse Water Reef		1995		24.33		7.25		36.97		8.00		34.26		7.65		4.19		2.48		0.25		0.39		20

		Dominican Republic		Boca Chica Reef		1994		33.13		15.36		49.54		13.37		7.81		4.20		0.22		0.16		9.30		4.34		4

		Dominican Republic		El Peñón Reef		1996		31.82		9.52		42.39		5.90		16.83		10.22		1.12		1.27		7.84		6.78		5

		Dominican Republic		El Peñón Reef		1997		47.02		9.01		25.83		15.43		20.75		4.91		0.51		0.45		5.89		3.49		5

		Dominican Republic		El Peñón Reef		2000		34.47		19.85		48.58		19.22		8.20		3.52		2.11		2.99		6.64		4.35		10

		Jamaica		Discovery Bay West Fore Reef		1993		51.07		11.17		30.60		7.22		17.73		4.43		0.00		0.00		0.59		1.02		5

		Jamaica		Discovery Bay West Fore Reef		1994		51.38		14.99		38.73		11.06		9.51		7.06		0.37		0.20		0.00		0.00		5

		Jamaica		Discovery Bay West Fore Reef		1995		30.34		10.91		58.52		8.11		9.74		4.87		1.11		1.10		0.28		0.40		5

		Jamaica		Discovery Bay West Fore Reef		1996		26.34		14.41		61.95		14.07		10.24		2.67		0.38		0.41		1.09		1.18		10

		Jamaica		Discovery Bay West Fore Reef		1997		25.10		12.01		61.41		10.81		10.73		3.44		0.40		0.46		2.37		2.42		10

		Jamaica		Discovery Bay West Fore Reef		1999		21.08		12.49		65.85		12.12		12.10		5.20		0.21		0.34		0.77		1.30		10

		Mexico		Puerto Morelos Reef		1993		40.64		10.35		46.23		6.86		1.82		0.88		5.11		1.24		6.20		4.20		9

		Mexico		Puerto Morelos Reef		1994		7.10		3.21		86.03		3.42		1.61		0.39		2.14		0.99		3.12		1.90		10

		Mexico		Puerto Morelos Reef		1995		0.57		0.90		94.30		2.82		1.57		0.12		1.38		1.11		2.19		1.64		5

		Mexico		Puerto Morelos Reef		1996		1.42		0.36		93.16		2.19		1.10		0.89		1.45		1.15		2.87		1.58		4

		Mexico		Puerto Morelos Reef		1997		1.16		0.99		95.36		1.10		1.27		0.65		0.74		0.42		1.47		1.24		5

		Mexico		Puerto Morelos Reef		1998		1.13		0.98		94.94		0.73		1.15		0.69		0.96		0.65		1.83		1.25		5

		Mexico		Puerto Morelos Reef		1999		2.84		3.33		92.78		2.82		1.12		0.98		1.26		0.24		2.00		1.02		4

		Mexico		Puerto Morelos Reef		2001		0.56		0.77		93.01		2.88		2.32		1.82		1.32		0.90		2.78		1.79		5

		Nicaragua		Great Corn Island Reef		1993		19.95		2.14		47.57		5.00		28.20		5.17		1.99		2.44		2.29		1.47		5

		Nicaragua		Great Corn Island Reef		1995		37.56		6.12		38.01		5.51		22.09		6.11		1.21		0.97		1.13		0.98		5

		Nicaragua		Great Corn Island Reef		1997		18.48		7.21		43.28		9.59		34.75		5.39		2.29		1.97		1.20		1.18		5

		Nicaragua		Great Corn Island Reef		1998		21.58		4.41		37.51		4.93		35.74		4.53		0.86		0.71		4.31		3.17		5

		Panama		Isla Colon Reef		1999		48.25		7.55		21.17		8.75		26.46		5.88		0.26		0.63		3.86		1.79		10

		Panama		Isla Colon Reef		2000		38.03		8.10		33.44		10.93		25.67		5.18		0.20		0.5656117834		2.6647435086		1.2588984024		10

		Panama		Isla Colon Reef		2001		43.73		11.06		29.68		9.17		24.92		9.06		0.21		0.66		1.46		1.67		10

		Puerto Rico		La Parguera Reef		1994		15.50		7.33		29.43		7.48		42.42		8.95		11.13		6.57		1.52		1.68		10

		Puerto Rico		La Parguera Reef		1995		13.11		6.53		30.11		6.60		42.30		6.40		12.50		5.85		1.99		1.67		15

		Puerto Rico		La Parguera Reef		1996		11.41		6.77		33.13		8.86		42.16		7.23		11.78		4.57		1.52		1.73		14

		Puerto Rico		La Parguera Reef		1997		9.23		10.09		32.15		3.08		42.54		5.95		13.39		4.57		2.69		1.83		5

		Puerto Rico		La Parguera Reef		1998		7.79		7.13		29.10		8.19		46.01		12.47		14.99		7.31		2.10		2.74		10

		Puerto Rico		La Parguera Reef		1999		4.67		5.98		33.92		7.36		44.94		10.57		13.54		4.88		2.93		2.75		10

		Puerto Rico		La Parguera Reef		2000		5.69		5.19		37.87		8.61		39.93		8.10		13.53		5.35		2.98		2.49		10

		Puerto Rico		La Parguera Reef		2001		7.11		5.80		33.07		9.24		44.49		12.18		12.85		5.34		2.48		2.36		10

		Saba, N.A.		Ladder Labyrinth Reef		1993		27.71		12.72		42.13		11.12		19.55		7.42		2.06		1.54		8.55		5.16		5

		Saba, N.A.		Ladder Labyrinth Reef		1994		35.25		18.09		41.94		14.65		15.64		7.97		0.15		0.21		7.03		6.25		10

		Saba, N.A.		Ladder Labyrinth Reef		1995		34.82		18.76		46.58		11.17		12.15		5.93		0.01		0.04		6.44		6.86		8

		Saba, N.A.		Ladder Labyrinth Reef		1996		25.24		12.73		56.33		10.50		12.27		5.63		0.14		0.15		6.02		8.88		10

		Saba, N.A.		Ladder Labyrinth Reef		1998		27.02		20.30		54.63		16.96		13.24		5.37		0.20		0.58		4.90		3.66		8

		Trinidad and Tobago		Buccoo Reef		1994		14.12		9.51		54.49		13.28		23.86		16.92		7.48		4.47		0.05		0.17		10

		Trinidad and Tobago		Buccoo Reef		1995		10.35		6.24		57.70		12.82		25.34		16.19		6.62		5.09		0.00		0.00		10

		Trinidad and Tobago		Buccoo Reef		1996		20.85		9.31		44.42		14.07		31.02		19.35		3.26		2.27		0.45		1.05		10

		Trinidad and Tobago		Buccoo Reef		1997		24.48		14.53		35.75		13.13		31.90		16.61		7.48		5.06		0.38		0.64		15

		Trinidad and Tobago		Buccoo Reef		1998		28.34		8.27		32.92		14.97		33.59		17.64		5.01		3.22		0.13		0.35		10

		Trinidad and Tobago		Buccoo Reef		2000		21.83		7.46		41.58		18.73		33.21		17.94		3.37		3.76		0.00		0.00		8

		Venezuela		Cayo Sombrero Reef		1995		39.57		20.09		7.87		13.39		43.12		23.02		7.69		7.37		1.74		2.83		5

		Venezuela		Cayo Sombrero Reef		1996		38.12		9.02		23.40		14.74		33.02		14.30		3.48		3.94		1.97		1.57		10

		Venezuela		Cayo Sombrero Reef		1997		41.83		14.70		7.57		10.59		37.98		10.95		8.44		5.79		4.18		2.87		10

		Venezuela		Cayo Sombrero Reef		1998		50.25		10.60		0.14		0.44		39.46		11.43		6.61		6.00		3.54		2.73		10

		Venezuela		Cayo Sombrero Reef		1999		50.85		14.33		0.81		2.04		39.20		13.75		5.00		5.06		4.14		4.42		20

		Venezuela		Cayo Sombrero Reef		2000		52.29		15.96		4.33		6.66		35.67		13.11		5.82		6.93		1.89		0.76		10

		Venezuela		Cayo Sombrero Reef		2001		47.35		15.37		3.93		7.28		41.25		16.60		4.48		3.81		2.98		2.24		15

		Venezuela		Playa Caimán Reef		1995		20.65		10.48		14.36		9.99		43.42		12.16		20.32		10.99		1.25		1.09		18

		Venezuela		Playa Caimán Reef		1996		55.13		26.06		34.19		23.24		4.48		4.14		5.56		8.98		0.64		1.03		18

		Venezuela		Punta Ballena Reef		1995		47.87		25.95		21.42		11.78		11.95		10.04		5.56		4.90		13.20		7.58		10
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charts

		Country		Reef Site		Year		Algae		SD		Hard Corals		SD				Country		Reef Site		Year		Abiotic		SD		Algae		SD		Hard Corals		SD		Soft Corals		SD		Sponge & Others		SD		# of Transect

		Bahamas		Fernandez Bay Reef		1994		17.51		5.89		9.65		4.69				Colombia		Chengue Bay Reef		1993		10.22		5.33		54.76		13.18		34.54		12.51		0.04		0.14		0.43		0.48		20

		Bahamas		Fernandez Bay Reef		1995		28.97		6.98		7.90		3.42				Colombia		Chengue Bay Reef		1994		14.84		7.67		50.24		12.31		33.31		13.37		1.29		1.77		0.32		0.55		10

		Bahamas		Fernandez Bay Reef		1996		41.81		6.35		5.80		3.02				Colombia		Chengue Bay Reef		1995		18.48		8.49		44.32		7.38		35.06		13.21		1.64		1.87		0.51		0.49		10

		Bahamas		Fernandez Bay Reef		1997		46.64		8.62		5.05		3.87				Colombia		Chengue Bay Reef		1996		16.20		6.54		48.29		10.36		34.07		13.12		1.22		1.35		0.23		0.35		10

		Bahamas		Fernandez Bay Reef		1998		39.31		8.14		6.11		3.32				Colombia		Chengue Bay Reef		1997		16.34		5.28		47.44		10.31		35.23		12.92		0.76		0.82		0.23		0.33		10

		Bahamas		Fernandez Bay Reef		1999												Colombia		Chengue Bay Reef		1998		23.23		9.24		41.34		10.57		34.49		13.36		0.71		0.80		0.23		0.39		10

		Bahamas		Fernandez Bay Reef		2000												Colombia		Chengue Bay Reef		1999		23.94		9.10		39.53		13.93		34.78		15.93		1.02		1.11		0.73		0.89		10

		Bahamas		Fernandez Bay Reef		2001		40.92		9.24		4.20		1.88				Colombia		Chengue Bay Reef		2000		15.94		4.99		51.39		15.57		31.11		14.84		0.77		0.89		0.79		0.98		10

																		Colombia		Chengue Bay Reef		2001		29.42		10.08		36.60		13.40		31.40		14.02		1.82		2.18		0.76		0.92		10
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		Country		Reef Site		Year		Algae		SD		Hard Corals		SD

		Bahamas		Fernandez Bay Reef		1994		17.51		5.89		9.65		4.69

		Bahamas		Fernandez Bay Reef		1995		28.97		6.98		7.90		3.42

		Bahamas		Fernandez Bay Reef		1996		41.81		6.35		5.80		3.02

		Bahamas		Fernandez Bay Reef		1997		46.64		8.62		5.05		3.87

		Bahamas		Fernandez Bay Reef		1998		39.31		8.14		6.11		3.32

		Bahamas		Fernandez Bay Reef		1999

		Bahamas		Fernandez Bay Reef		2000

		Bahamas		Fernandez Bay Reef		2001		40.92		9.24		4.20		1.88

		Barbados		Bellairs Fringing Reef		1993		60.62		16.26		17.61		6.65

		Barbados		Bellairs Fringing Reef		1994		56.01		15.00		15.97		9.44

		Barbados		Bellairs Fringing Reef		1999		55.21		11.39		25.70		9.83

		Barbados		Bellairs Fringing Reef		2000		58.70		4.76		19.91		6.40

		Barbados		Bellairs Fringing Reef		2001		56.60		8.72		33.36		6.65

		Belize		Calabash Reef		1997		57.49		5.76		10.19		3.78

		Belize		Carrie Bow Cay Reef		1994		57.95		8.54		18.20		7.16

		Belize		Carrie Bow Cay Reef		1995		58.47		8.69		17.05		7.19

		Belize		Carrie Bow Cay Reef		1996		63.54		8.91		16.59		8.49

		Belize		Carrie Bow Cay Reef		1997		64.94		8.58		16.17		8.11

		Belize		Carrie Bow Cay Reef		1999		68.86		10.95		12.10		6.35

		Bermuda		Bermuda Reef		1993		23.42		13.78		23.25		5.49

		Bermuda		Bermuda Reef		1994		22.74		10.15		19.71		4.51

		Bermuda		Bermuda Reef		1995		11.19		3.70		20.55		5.21

		Bermuda		Bermuda Reef		1997		36.81		9.07		25.38		9.46

		Bermuda		Bermuda Reef		1998		46.47		14.14		20.55		7.19

		Bermuda		Bermuda Reef		1999		38.05		12.34		20.51		6.96

		Bermuda		Bermuda Reef		2000		48.90		9.03		18.75		6.62

		Bonaire, N.A.		Barcadera Reef		1994		32.67		9.19		29.67		8.94

		Bonaire, N.A.		Barcadera Reef		1995		37.47		5.73		29.84		8.61

		Bonaire, N.A.		Barcadera Reef		1996		40.10		6.86		28.93		7.15

		Bonaire, N.A.		Barcadera Reef		1997		48.09		7.53		27.55		8.25

		Cayman Islands		Grand Cayman Reef		1995		57.45		13.68		19.09		7.54

		Cayman Islands		Grand Cayman Reef		1997		41.27		12.64		25.70		13.40

		Cayman Islands		Grand Cayman Reef		2000		56.58		17.86		15.85		8.61

		Cayman Islands		Grand Cayman Reef		2001		60.05		14.29		15.42		6.81

		Colombia		Chengue Bay Reef		1993		54.76		13.18		34.54		12.51

		Colombia		Chengue Bay Reef		1994		50.24		12.31		33.31		13.37

		Colombia		Chengue Bay Reef		1995		44.32		7.38		35.06		13.21

		Colombia		Chengue Bay Reef		1996		48.29		10.36		34.07		13.12

		Colombia		Chengue Bay Reef		1997		47.44		10.31		35.23		12.92

		Colombia		Chengue Bay Reef		1998		41.34		10.57		34.49		13.36

		Colombia		Chengue Bay Reef		1999		39.53		13.93		34.78		15.93

		Colombia		Chengue Bay Reef		2000		51.39		15.57		31.11		14.84

		Colombia		Chengue Bay Reef		2001		36.60		13.40		31.40		14.02

		Colombia		Providencia Reef		2000		41.64		13.73		13.06		8.24

		Colombia		Providencia Reef		2001		52.79		11.32		15.64		10.71

		Colombia		San Andres Reef		1998		26.17		13.67		26.97		11.43

		Colombia		San Andres Reef		1999		36.65		8.26		25.64		9.42

		Colombia		San Andres Reef		2000		35.17		7.37		21.89		6.67

		Colombia		San Andres Reef		2001		38.47		9.19		28.38		11.19

		Costa Rica		Eduardo Reef		2000		53.16		8.09		20.59		6.91

		Costa Rica		Punta Cahuita Reef		1999		59.38		8.56		13.29		3.34

		Costa Rica		Punta Cahuita Reef		2000		62.93		10.54		14.59		6.56

		Cuba		Cayo Coco Reef		1994		56.89		12.56		6.86		3.81

		Cuba		Cayo Coco Reef		1995		51.62		10.43		5.56		2.73

		Cuba		Cayo Coco Reef		1996		52.06		14.53		5.79		3.56

		Cuba		Cayo Coco Reef		1997		51.19		9.31		5.77		3.23

		Curacao, N.A.		Spaanse Water Reef		1994		27.00		14.81		39.39		9.27

		Curacao, N.A.		Spaanse Water Reef		1995		36.97		8.00		34.26		7.65

		Dominican Republic		Boca Chica Reef		1994		49.54		13.37		7.81		4.20

		Dominican Republic		El Peñón Reef		1996		42.39		5.90		16.83		10.22

		Dominican Republic		El Peñón Reef		1997		25.83		15.43		20.75		4.91

		Dominican Republic		El Peñón Reef		2000		48.58		19.22		8.20		3.52

		Jamaica		Discovery Bay West Fore Reef		1993		30.60		7.22		17.73		4.43

		Jamaica		Discovery Bay West Fore Reef		1994		38.73		11.06		9.51		7.06

		Jamaica		Discovery Bay West Fore Reef		1995		58.52		8.11		9.74		4.87

		Jamaica		Discovery Bay West Fore Reef		1996		61.95		14.07		10.24		2.67

		Jamaica		Discovery Bay West Fore Reef		1997		61.41		10.81		10.73		3.44

		Jamaica		Discovery Bay West Fore Reef		1999		65.85		12.12		12.10		5.20

		Mexico		Puerto Morelos Reef		1993		46.23		6.86		1.82		0.88

		Mexico		Puerto Morelos Reef		1994		86.03		3.42		1.61		0.39

		Mexico		Puerto Morelos Reef		1995		94.30		2.82		1.57		0.12

		Mexico		Puerto Morelos Reef		1996		93.16		2.19		1.10		0.89

		Mexico		Puerto Morelos Reef		1997		95.36		1.10		1.27		0.65

		Mexico		Puerto Morelos Reef		1998		94.94		0.73		1.15		0.69

		Mexico		Puerto Morelos Reef		1999		92.78		2.82		1.12		0.98

		Mexico		Puerto Morelos Reef		2001		93.01		2.88		2.32		1.82

		Nicaragua		Great Corn Island Reef		1993		47.57		5.00		28.20		5.17

		Nicaragua		Great Corn Island Reef		1995		38.01		5.51		22.09		6.11

		Nicaragua		Great Corn Island Reef		1997		43.28		9.59		34.75		5.39

		Nicaragua		Great Corn Island Reef		1998		37.51		4.93		35.74		4.53

		Panama		Isla Colon Reef		1999		21.17		8.75		26.46		5.88

		Panama		Isla Colon Reef		2000		33.44		10.93		25.67		5.18

		Panama		Isla Colon Reef		2001		29.68		9.17		24.92		9.06

		Puerto Rico		La Parguera Reef		1994		29.43		7.48		42.42		8.95

		Puerto Rico		La Parguera Reef		1995		30.11		6.60		42.30		6.40

		Puerto Rico		La Parguera Reef		1996		33.13		8.86		42.16		7.23

		Puerto Rico		La Parguera Reef		1997		32.15		3.08		42.54		5.95

		Puerto Rico		La Parguera Reef		1998		29.10		8.19		46.01		12.47

		Puerto Rico		La Parguera Reef		1999		33.92		7.36		44.94		10.57

		Puerto Rico		La Parguera Reef		2000		37.87		8.61		39.93		8.10

		Puerto Rico		La Parguera Reef		2001		33.07		9.24		44.49		12.18

		Saba, N.A.		Ladder Labyrinth Reef		1993		42.13		11.12		19.55		7.42

		Saba, N.A.		Ladder Labyrinth Reef		1994		41.94		14.65		15.64		7.97

		Saba, N.A.		Ladder Labyrinth Reef		1995		46.58		11.17		12.15		5.93

		Saba, N.A.		Ladder Labyrinth Reef		1996		56.33		10.50		12.27		5.63

		Saba, N.A.		Ladder Labyrinth Reef		1998		54.63		16.96		13.24		5.37

		Trinidad and Tobago		Buccoo Reef		1994		54.49		13.28		23.86		16.92

		Trinidad and Tobago		Buccoo Reef		1995		57.70		12.82		25.34		16.19

		Trinidad and Tobago		Buccoo Reef		1996		44.42		14.07		31.02		19.35

		Trinidad and Tobago		Buccoo Reef		1997		35.75		13.13		31.90		16.61

		Trinidad and Tobago		Buccoo Reef		1998		32.92		14.97		33.59		17.64

		Trinidad and Tobago		Buccoo Reef		2000		41.58		18.73		33.21		17.94

		Venezuela		Cayo Sombrero Reef		1995		7.87		13.39		43.12		23.02

		Venezuela		Cayo Sombrero Reef		1996		23.40		14.74		33.02		14.30

		Venezuela		Cayo Sombrero Reef		1997		7.57		10.59		37.98		10.95

		Venezuela		Cayo Sombrero Reef		1998		0.14		0.44		39.46		11.43

		Venezuela		Cayo Sombrero Reef		1999		0.81		2.04		39.20		13.75

		Venezuela		Cayo Sombrero Reef		2000		4.33		6.66		35.67		13.11

		Venezuela		Cayo Sombrero Reef		2001		3.93		7.28		41.25		16.60

		Venezuela		Playa Caimán Reef		1995		14.36		9.99		43.42		12.16

		Venezuela		Playa Caimán Reef		1996		34.19		23.24		4.48		4.14

		Venezuela		Punta Ballena Reef		1995		21.42		11.78		11.95		10.04





		Country		Reef Site		Year		Abiotic		SD		Algae		SD		Hard Corals		SD		Soft Corals		SD		Sponge & Others		SD		# of Transect

		Bahamas		Fernandez Bay Reef		1994		67.85		5.19		17.51		5.89		9.65		4.69		0.09		0.12		4.90		3.14		10

		Bahamas		Fernandez Bay Reef		1995		59.12		7.32		28.97		6.98		7.90		3.42		0.13		0.15		3.88		2.46		20

		Bahamas		Fernandez Bay Reef		1996		49.07		7.14		41.81		6.35		5.80		3.02		0.25		0.40		3.07		1.16		10

		Bahamas		Fernandez Bay Reef		1997		45.88		9.85		46.64		8.62		5.05		3.87		0.06		0.13		2.37		1.77		10

		Bahamas		Fernandez Bay Reef		1998		51.67		9.51		39.31		8.14		6.11		3.32		0.21		0.24		2.70		1.72		10

		Bahamas		Fernandez Bay Reef		1999

		Bahamas		Fernandez Bay Reef		2000

		Bahamas		Fernandez Bay Reef		2001		51.54		8.02		40.92		9.24		4.20		1.88		0.50		1.08		2.84		2.14		10

		Barbados		Bellairs Fringing Reef		1993		20.42		13.99		60.62		16.26		17.61		6.65		0.00		0.00		1.36		2.09		10

		Barbados		Bellairs Fringing Reef		1994		27.79		9.41		56.01		15.00		15.97		9.44		0.12		0.43		0.10		0.28		19

		Barbados		Bellairs Fringing Reef		1999		15.92		6.18		55.21		11.39		25.70		9.83		0.10		0.22		3.07		2.58		5

		Barbados		Bellairs Fringing Reef		2000		16.98		6.10		58.70		4.76		19.91		6.40		0.00		0.00		4.41		2.20		5

		Barbados		Bellairs Fringing Reef		2001		7.96		5.74		56.60		8.72		33.36		6.65		0.25		0.34		1.84		1.80		5

		Belize		Calabash Reef		1997		30.43		5.10		57.49		5.76		10.19		3.78		0.75		0.55		1.14		0.76		10

		Belize		Carrie Bow Cay Reef		1994		19.96		5.59		57.95		8.54		18.20		7.16		1.41		0.93		2.48		2.21		20

		Belize		Carrie Bow Cay Reef		1995		20.10		4.35		58.47		8.69		17.05		7.19		1.59		1.23		2.79		2.82		20

		Belize		Carrie Bow Cay Reef		1996		16.26		3.82		63.54		8.91		16.59		8.49		1.48		1.25		2.14		2.54		10

		Belize		Carrie Bow Cay Reef		1997		14.68		3.55		64.94		8.58		16.17		8.11		1.70		1.25		2.52		2.74		10

		Belize		Carrie Bow Cay Reef		1999		13.65		7.30		68.86		10.95		12.10		6.35		2.58		1.95		2.81		2.88		10

		Bermuda		Bermuda Reef		1993		52.54		14.24		23.42		13.78		23.25		5.49		0.49		0.60		0.30		0.87		10

		Bermuda		Bermuda Reef		1994		56.90		10.19		22.74		10.15		19.71		4.51		0.53		0.43		0.12		0.21		10

		Bermuda		Bermuda Reef		1995		67.47		4.91		11.19		3.70		20.55		5.21		0.70		0.66		0.09		0.14		10

		Bermuda		Bermuda Reef		1997		34.28		3.83		36.81		9.07		25.38		9.46		3.34		2.71		0.19		0.27		5

		Bermuda		Bermuda Reef		1998		31.87		13.14		46.47		14.14		20.55		7.19		0.99		0.93		0.11		0.16		10

		Bermuda		Bermuda Reef		1999		40.65		7.27		38.05		12.34		20.51		6.96		0.74		0.54		0.05		0.11		10

		Bermuda		Bermuda Reef		2000		31.50		5.86		48.90		9.03		18.75		6.62		0.74		0.53		0.11		0.25		10

		Bermuda		Bermuda Reef		2001		34.23		12.43		47.21		16.36		18.08		5.69		0.41		0.73		0.06		0.16		10

		Bonaire, N.A.		Barcadera Reef		1994		34.45		5.17		32.67		9.19		29.67		8.94		2.40		2.17		0.81		1.19		10

		Bonaire, N.A.		Barcadera Reef		1995		29.25		5.32		37.47		5.73		29.84		8.61		2.72		2.13		0.72		0.67		10

		Bonaire, N.A.		Barcadera Reef		1996		27.47		5.36		40.10		6.86		28.93		7.15		2.59		1.79		0.90		0.63		10

		Bonaire, N.A.		Barcadera Reef		1997		21.36		6.23		48.09		7.53		27.55		8.25		2.43		2.05		0.56		0.50		9

		Cayman Islands		Grand Cayman Reef		1995		18.41		14.56		57.45		13.68		19.09		7.54		2.46		2.49		2.58		2.25		10

		Cayman Islands		Grand Cayman Reef		1997		29.40		15.57		41.27		12.64		25.70		13.40		2.48		3.44		1.14		1.20		10

		Cayman Islands		Grand Cayman Reef		2000		23.68		13.69		56.58		17.86		15.85		8.61		2.70		3.24		1.19		1.00		10

		Cayman Islands		Grand Cayman Reef		2001		21.49		13.03		60.05		14.29		15.42		6.81		2.16		1.91		0.88		1.09		10

		Colombia		Chengue Bay Reef		1993		10.22		5.33		54.76		13.18		34.54		12.51		0.04		0.14		0.43		0.48		20

		Colombia		Chengue Bay Reef		1994		14.84		7.67		50.24		12.31		33.31		13.37		1.29		1.77		0.32		0.55		10

		Colombia		Chengue Bay Reef		1995		18.48		8.49		44.32		7.38		35.06		13.21		1.64		1.87		0.51		0.49		10

		Colombia		Chengue Bay Reef		1996		16.20		6.54		48.29		10.36		34.07		13.12		1.22		1.35		0.23		0.35		10

		Colombia		Chengue Bay Reef		1997		16.34		5.28		47.44		10.31		35.23		12.92		0.76		0.82		0.23		0.33		10

		Colombia		Chengue Bay Reef		1998		23.23		9.24		41.34		10.57		34.49		13.36		0.71		0.80		0.23		0.39		10

		Colombia		Chengue Bay Reef		1999		23.94		9.10		39.53		13.93		34.78		15.93		1.02		1.11		0.73		0.89		10

		Colombia		Chengue Bay Reef		2000		15.94		4.99		51.39		15.57		31.11		14.84		0.77		0.89		0.79		0.98		10

		Colombia		Chengue Bay Reef		2001		29.42		10.08		36.60		13.40		31.40		14.02		1.82		2.18		0.76		0.92		10

		Colombia		Providencia Reef		2000		40.44		8.91		41.64		13.73		13.06		8.24		2.65		2.36		2.21		2.36		10

		Colombia		Providencia Reef		2001		23.51		14.18		52.79		11.32		15.64		10.71		3.84		3.28		4.22		3.51		10

		Colombia		San Andres Reef		1998		42.11		19.15		26.17		13.67		26.97		11.43		0.55		1.15		4.20		5.10		10

		Colombia		San Andres Reef		1999		34.08		16.55		36.65		8.26		25.64		9.42		0.46		0.78		3.17		2.69		10

		Colombia		San Andres Reef		2000		40.62		7.85		35.17		7.37		21.89		6.67		1.11		1.26		1.20		0.81		8

		Colombia		San Andres Reef		2001		29.43		18.98		38.47		9.19		28.38		11.19		0.49		0.68		3.23		2.40		10

		Costa Rica		Eduardo Reef		2000		22.28		5.71		53.16		8.09		20.59		6.91		0.44		0.78		3.53		2.20		5

		Costa Rica		Punta Cahuita Reef		1999		12.76		5.75		59.38		8.56		13.29		3.34		5.30		2.55		9.27		3.87		5

		Costa Rica		Punta Cahuita Reef		2000		10.80		4.82		62.93		10.54		14.59		6.56		0.30		0.82		11.39		3.71		10

		Cuba		Cayo Coco Reef		1994		33.62		12.11		56.89		12.56		6.86		3.81		0.36		0.42		2.29		1.22		20

		Cuba		Cayo Coco Reef		1995		40.30		9.90		51.62		10.43		5.56		2.73		0.50		0.63		2.02		1.46		10

		Cuba		Cayo Coco Reef		1996		40.22		13.19		52.06		14.53		5.79		3.56		0.20		0.23		1.73		1.07		8

		Cuba		Cayo Coco Reef		1997		41.04		7.40		51.19		9.31		5.77		3.23		0.43		0.58		1.57		0.64		10

		Curacao, N.A.		Spaanse Water Reef		1994		29.27		16.73		27.00		14.81		39.39		9.27		4.02		2.87		0.33		0.32		5

		Curacao, N.A.		Spaanse Water Reef		1995		24.33		7.25		36.97		8.00		34.26		7.65		4.19		2.48		0.25		0.39		20

		Dominican Republic		Boca Chica Reef		1994		33.13		15.36		49.54		13.37		7.81		4.20		0.22		0.16		9.30		4.34		4

		Dominican Republic		El Peñón Reef		1996		31.82		9.52		42.39		5.90		16.83		10.22		1.12		1.27		7.84		6.78		5

		Dominican Republic		El Peñón Reef		1997		47.02		9.01		25.83		15.43		20.75		4.91		0.51		0.45		5.89		3.49		5

		Dominican Republic		El Peñón Reef		2000		34.47		19.85		48.58		19.22		8.20		3.52		2.11		2.99		6.64		4.35		10

		Jamaica		Discovery Bay West Fore Reef		1993		51.07		11.17		30.60		7.22		17.73		4.43		0.00		0.00		0.59		1.02		5

		Jamaica		Discovery Bay West Fore Reef		1994		51.38		14.99		38.73		11.06		9.51		7.06		0.37		0.20		0.00		0.00		5

		Jamaica		Discovery Bay West Fore Reef		1995		30.34		10.91		58.52		8.11		9.74		4.87		1.11		1.10		0.28		0.40		5

		Jamaica		Discovery Bay West Fore Reef		1996		26.34		14.41		61.95		14.07		10.24		2.67		0.38		0.41		1.09		1.18		10

		Jamaica		Discovery Bay West Fore Reef		1997		25.10		12.01		61.41		10.81		10.73		3.44		0.40		0.46		2.37		2.42		10

		Jamaica		Discovery Bay West Fore Reef		1999		21.08		12.49		65.85		12.12		12.10		5.20		0.21		0.34		0.77		1.30		10

		Mexico		Puerto Morelos Reef		1993		40.64		10.35		46.23		6.86		1.82		0.88		5.11		1.24		6.20		4.20		9

		Mexico		Puerto Morelos Reef		1994		7.10		3.21		86.03		3.42		1.61		0.39		2.14		0.99		3.12		1.90		10

		Mexico		Puerto Morelos Reef		1995		0.57		0.90		94.30		2.82		1.57		0.12		1.38		1.11		2.19		1.64		5

		Mexico		Puerto Morelos Reef		1996		1.42		0.36		93.16		2.19		1.10		0.89		1.45		1.15		2.87		1.58		4

		Mexico		Puerto Morelos Reef		1997		1.16		0.99		95.36		1.10		1.27		0.65		0.74		0.42		1.47		1.24		5

		Mexico		Puerto Morelos Reef		1998		1.13		0.98		94.94		0.73		1.15		0.69		0.96		0.65		1.83		1.25		5

		Mexico		Puerto Morelos Reef		1999		2.84		3.33		92.78		2.82		1.12		0.98		1.26		0.24		2.00		1.02		4

		Mexico		Puerto Morelos Reef		2001		0.56		0.77		93.01		2.88		2.32		1.82		1.32		0.90		2.78		1.79		5

		Nicaragua		Great Corn Island Reef		1993		19.95		2.14		47.57		5.00		28.20		5.17		1.99		2.44		2.29		1.47		5

		Nicaragua		Great Corn Island Reef		1995		37.56		6.12		38.01		5.51		22.09		6.11		1.21		0.97		1.13		0.98		5

		Nicaragua		Great Corn Island Reef		1997		18.48		7.21		43.28		9.59		34.75		5.39		2.29		1.97		1.20		1.18		5

		Nicaragua		Great Corn Island Reef		1998		21.58		4.41		37.51		4.93		35.74		4.53		0.86		0.71		4.31		3.17		5

		Panama		Isla Colon Reef		1999		48.25		7.55		21.17		8.75		26.46		5.88		0.26		0.63		3.86		1.79		10

		Panama		Isla Colon Reef		2000		38.03		8.10		33.44		10.93		25.67		5.18		0.20		0.5656117834		2.6647435086		1.2588984024		10

		Panama		Isla Colon Reef		2001		43.73		11.06		29.68		9.17		24.92		9.06		0.21		0.66		1.46		1.67		10

		Puerto Rico		La Parguera Reef		1994		15.50		7.33		29.43		7.48		42.42		8.95		11.13		6.57		1.52		1.68		10

		Puerto Rico		La Parguera Reef		1995		13.11		6.53		30.11		6.60		42.30		6.40		12.50		5.85		1.99		1.67		15

		Puerto Rico		La Parguera Reef		1996		11.41		6.77		33.13		8.86		42.16		7.23		11.78		4.57		1.52		1.73		14

		Puerto Rico		La Parguera Reef		1997		9.23		10.09		32.15		3.08		42.54		5.95		13.39		4.57		2.69		1.83		5

		Puerto Rico		La Parguera Reef		1998		7.79		7.13		29.10		8.19		46.01		12.47		14.99		7.31		2.10		2.74		10

		Puerto Rico		La Parguera Reef		1999		4.67		5.98		33.92		7.36		44.94		10.57		13.54		4.88		2.93		2.75		10

		Puerto Rico		La Parguera Reef		2000		5.69		5.19		37.87		8.61		39.93		8.10		13.53		5.35		2.98		2.49		10

		Puerto Rico		La Parguera Reef		2001		7.11		5.80		33.07		9.24		44.49		12.18		12.85		5.34		2.48		2.36		10

		Saba, N.A.		Ladder Labyrinth Reef		1993		27.71		12.72		42.13		11.12		19.55		7.42		2.06		1.54		8.55		5.16		5

		Saba, N.A.		Ladder Labyrinth Reef		1994		35.25		18.09		41.94		14.65		15.64		7.97		0.15		0.21		7.03		6.25		10

		Saba, N.A.		Ladder Labyrinth Reef		1995		34.82		18.76		46.58		11.17		12.15		5.93		0.01		0.04		6.44		6.86		8

		Saba, N.A.		Ladder Labyrinth Reef		1996		25.24		12.73		56.33		10.50		12.27		5.63		0.14		0.15		6.02		8.88		10

		Saba, N.A.		Ladder Labyrinth Reef		1998		27.02		20.30		54.63		16.96		13.24		5.37		0.20		0.58		4.90		3.66		8

		Trinidad and Tobago		Buccoo Reef		1994		14.12		9.51		54.49		13.28		23.86		16.92		7.48		4.47		0.05		0.17		10

		Trinidad and Tobago		Buccoo Reef		1995		10.35		6.24		57.70		12.82		25.34		16.19		6.62		5.09		0.00		0.00		10

		Trinidad and Tobago		Buccoo Reef		1996		20.85		9.31		44.42		14.07		31.02		19.35		3.26		2.27		0.45		1.05		10

		Trinidad and Tobago		Buccoo Reef		1997		24.48		14.53		35.75		13.13		31.90		16.61		7.48		5.06		0.38		0.64		15

		Trinidad and Tobago		Buccoo Reef		1998		28.34		8.27		32.92		14.97		33.59		17.64		5.01		3.22		0.13		0.35		10

		Trinidad and Tobago		Buccoo Reef		2000		21.83		7.46		41.58		18.73		33.21		17.94		3.37		3.76		0.00		0.00		8

		Venezuela		Cayo Sombrero Reef		1995		39.57		20.09		7.87		13.39		43.12		23.02		7.69		7.37		1.74		2.83		5

		Venezuela		Cayo Sombrero Reef		1996		38.12		9.02		23.40		14.74		33.02		14.30		3.48		3.94		1.97		1.57		10

		Venezuela		Cayo Sombrero Reef		1997		41.83		14.70		7.57		10.59		37.98		10.95		8.44		5.79		4.18		2.87		10

		Venezuela		Cayo Sombrero Reef		1998		50.25		10.60		0.14		0.44		39.46		11.43		6.61		6.00		3.54		2.73		10

		Venezuela		Cayo Sombrero Reef		1999		50.85		14.33		0.81		2.04		39.20		13.75		5.00		5.06		4.14		4.42		20

		Venezuela		Cayo Sombrero Reef		2000		52.29		15.96		4.33		6.66		35.67		13.11		5.82		6.93		1.89		0.76		10

		Venezuela		Cayo Sombrero Reef		2001		47.35		15.37		3.93		7.28		41.25		16.60		4.48		3.81		2.98		2.24		15

		Venezuela		Playa Caimán Reef		1995		20.65		10.48		14.36		9.99		43.42		12.16		20.32		10.99		1.25		1.09		18

		Venezuela		Playa Caimán Reef		1996		55.13		26.06		34.19		23.24		4.48		4.14		5.56		8.98		0.64		1.03		18

		Venezuela		Punta Ballena Reef		1995		47.87		25.95		21.42		11.78		11.95		10.04		5.56		4.90		13.20		7.58		10
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		Country		Reef Site		Year		Algae		SD		Hard Corals		SD				Country		Reef Site		Year		Abiotic		SD		Algae		SD		Hard Corals		SD		Soft Corals		SD		Sponge & Others		SD		# of Transect

		Bahamas		Fernandez Bay Reef		1994		17.51		5.89		9.65		4.69				Colombia		Chengue Bay Reef		1993		10.22		5.33		54.76		13.18		34.54		12.51		0.04		0.14		0.43		0.48		20

		Bahamas		Fernandez Bay Reef		1995		28.97		6.98		7.90		3.42				Colombia		Chengue Bay Reef		1994		14.84		7.67		50.24		12.31		33.31		13.37		1.29		1.77		0.32		0.55		10

		Bahamas		Fernandez Bay Reef		1996		41.81		6.35		5.80		3.02				Colombia		Chengue Bay Reef		1995		18.48		8.49		44.32		7.38		35.06		13.21		1.64		1.87		0.51		0.49		10

		Bahamas		Fernandez Bay Reef		1997		46.64		8.62		5.05		3.87				Colombia		Chengue Bay Reef		1996		16.20		6.54		48.29		10.36		34.07		13.12		1.22		1.35		0.23		0.35		10

		Bahamas		Fernandez Bay Reef		1998		39.31		8.14		6.11		3.32				Colombia		Chengue Bay Reef		1997		16.34		5.28		47.44		10.31		35.23		12.92		0.76		0.82		0.23		0.33		10

		Bahamas		Fernandez Bay Reef		2001		40.92		9.24		4.20		1.88				Colombia		Chengue Bay Reef		1998		23.23		9.24		41.34		10.57		34.49		13.36		0.71		0.80		0.23		0.39		10

																		Colombia		Chengue Bay Reef		1999		23.94		9.10		39.53		13.93		34.78		15.93		1.02		1.11		0.73		0.89		10

																		Colombia		Chengue Bay Reef		2000		15.94		4.99		51.39		15.57		31.11		14.84		0.77		0.89		0.79		0.98		10

																		Colombia		Chengue Bay Reef		2001		29.42		10.08		36.60		13.40		31.40		14.02		1.82		2.18		0.76		0.92		10
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		Country		Reef Site		Year		Algae		SD		Hard Corals		SD

		Bahamas		Fernandez Bay Reef		1994		17.51		5.89		9.65		4.69

		Bahamas		Fernandez Bay Reef		1995		28.97		6.98		7.90		3.42

		Bahamas		Fernandez Bay Reef		1996		41.81		6.35		5.80		3.02

		Bahamas		Fernandez Bay Reef		1997		46.64		8.62		5.05		3.87

		Bahamas		Fernandez Bay Reef		1998		39.31		8.14		6.11		3.32

		Bahamas		Fernandez Bay Reef		2001		40.92		9.24		4.20		1.88

		Barbados		Bellairs Fringing Reef		1993		60.62		16.26		17.61		6.65

		Barbados		Bellairs Fringing Reef		1994		56.01		15.00		15.97		9.44

		Barbados		Bellairs Fringing Reef		1995

		Barbados		Bellairs Fringing Reef		1996

		Barbados		Bellairs Fringing Reef		1997

		Barbados		Bellairs Fringing Reef		1998

		Barbados		Bellairs Fringing Reef		1999		55.21		11.39		25.70		9.83

		Barbados		Bellairs Fringing Reef		2000		58.70		4.76		19.91		6.40

		Barbados		Bellairs Fringing Reef		2001		56.60		8.72		33.36		6.65

		Belize		Calabash Reef		1997		57.49		5.76		10.19		3.78

		Belize		Carrie Bow Cay Reef		1994		57.95		8.54		18.20		7.16

		Belize		Carrie Bow Cay Reef		1995		58.47		8.69		17.05		7.19

		Belize		Carrie Bow Cay Reef		1996		63.54		8.91		16.59		8.49

		Belize		Carrie Bow Cay Reef		1997		64.94		8.58		16.17		8.11

		Belize		Carrie Bow Cay Reef		1999		68.86		10.95		12.10		6.35

		Bermuda		Bermuda Reef		1993		23.42		13.78		23.25		5.49

		Bermuda		Bermuda Reef		1994		22.74		10.15		19.71		4.51

		Bermuda		Bermuda Reef		1995		11.19		3.70		20.55		5.21

		Bermuda		Bermuda Reef		1997		36.81		9.07		25.38		9.46

		Bermuda		Bermuda Reef		1998		46.47		14.14		20.55		7.19

		Bermuda		Bermuda Reef		1999		38.05		12.34		20.51		6.96

		Bermuda		Bermuda Reef		2000		48.90		9.03		18.75		6.62

		Bonaire, N.A.		Barcadera Reef		1994		32.67		9.19		29.67		8.94

		Bonaire, N.A.		Barcadera Reef		1995		37.47		5.73		29.84		8.61

		Bonaire, N.A.		Barcadera Reef		1996		40.10		6.86		28.93		7.15

		Bonaire, N.A.		Barcadera Reef		1997		48.09		7.53		27.55		8.25

		Cayman Islands		Grand Cayman Reef		1995		57.45		13.68		19.09		7.54

		Cayman Islands		Grand Cayman Reef		1997		41.27		12.64		25.70		13.40

		Cayman Islands		Grand Cayman Reef		2000		56.58		17.86		15.85		8.61

		Cayman Islands		Grand Cayman Reef		2001		60.05		14.29		15.42		6.81

		Colombia		Chengue Bay Reef		1993		54.76		13.18		34.54		12.51

		Colombia		Chengue Bay Reef		1994		50.24		12.31		33.31		13.37

		Colombia		Chengue Bay Reef		1995		44.32		7.38		35.06		13.21

		Colombia		Chengue Bay Reef		1996		48.29		10.36		34.07		13.12

		Colombia		Chengue Bay Reef		1997		47.44		10.31		35.23		12.92

		Colombia		Chengue Bay Reef		1998		41.34		10.57		34.49		13.36

		Colombia		Chengue Bay Reef		1999		39.53		13.93		34.78		15.93

		Colombia		Chengue Bay Reef		2000		51.39		15.57		31.11		14.84

		Colombia		Chengue Bay Reef		2001		36.60		13.40		31.40		14.02

		Colombia		Providencia Reef		2000		41.64		13.73		13.06		8.24

		Colombia		Providencia Reef		2001		52.79		11.32		15.64		10.71

		Colombia		San Andres Reef		1998		26.17		13.67		26.97		11.43

		Colombia		San Andres Reef		1999		36.65		8.26		25.64		9.42

		Colombia		San Andres Reef		2000		35.17		7.37		21.89		6.67

		Colombia		San Andres Reef		2001		38.47		9.19		28.38		11.19

		Costa Rica		Eduardo Reef		2000		53.16		8.09		20.59		6.91

		Costa Rica		Punta Cahuita Reef		1999		59.38		8.56		13.29		3.34

		Costa Rica		Punta Cahuita Reef		2000		62.93		10.54		14.59		6.56

		Cuba		Cayo Coco Reef		1994		56.89		12.56		6.86		3.81

		Cuba		Cayo Coco Reef		1995		51.62		10.43		5.56		2.73

		Cuba		Cayo Coco Reef		1996		52.06		14.53		5.79		3.56

		Cuba		Cayo Coco Reef		1997		51.19		9.31		5.77		3.23

		Curacao, N.A.		Spaanse Water Reef		1994		27.00		14.81		39.39		9.27

		Curacao, N.A.		Spaanse Water Reef		1995		36.97		8.00		34.26		7.65

		Dominican Republic		Boca Chica Reef		1994		49.54		13.37		7.81		4.20

		Dominican Republic		El Peñón Reef		1996		42.39		5.90		16.83		10.22

		Dominican Republic		El Peñón Reef		1997		25.83		15.43		20.75		4.91

		Dominican Republic		El Peñón Reef		2000		48.58		19.22		8.20		3.52

		Jamaica		Discovery Bay West Fore Reef		1993		30.60		7.22		17.73		4.43

		Jamaica		Discovery Bay West Fore Reef		1994		38.73		11.06		9.51		7.06

		Jamaica		Discovery Bay West Fore Reef		1995		58.52		8.11		9.74		4.87

		Jamaica		Discovery Bay West Fore Reef		1996		61.95		14.07		10.24		2.67

		Jamaica		Discovery Bay West Fore Reef		1997		61.41		10.81		10.73		3.44

		Jamaica		Discovery Bay West Fore Reef		1999		65.85		12.12		12.10		5.20

		Mexico		Puerto Morelos Reef		1993		46.23		6.86		1.82		0.88

		Mexico		Puerto Morelos Reef		1994		86.03		3.42		1.61		0.39

		Mexico		Puerto Morelos Reef		1995		94.30		2.82		1.57		0.12

		Mexico		Puerto Morelos Reef		1996		93.16		2.19		1.10		0.89

		Mexico		Puerto Morelos Reef		1997		95.36		1.10		1.27		0.65

		Mexico		Puerto Morelos Reef		1998		94.94		0.73		1.15		0.69

		Mexico		Puerto Morelos Reef		1999		92.78		2.82		1.12		0.98

		Mexico		Puerto Morelos Reef		2001		93.01		2.88		2.32		1.82

		Nicaragua		Great Corn Island Reef		1993		47.57		5.00		28.20		5.17

		Nicaragua		Great Corn Island Reef		1995		38.01		5.51		22.09		6.11

		Nicaragua		Great Corn Island Reef		1997		43.28		9.59		34.75		5.39

		Nicaragua		Great Corn Island Reef		1998		37.51		4.93		35.74		4.53

		Panama		Isla Colon Reef		1999		21.17		8.75		26.46		5.88

		Panama		Isla Colon Reef		2000		33.44		10.93		25.67		5.18

		Panama		Isla Colon Reef		2001		29.68		9.17		24.92		9.06

		Puerto Rico		La Parguera Reef		1994		29.43		7.48		42.42		8.95

		Puerto Rico		La Parguera Reef		1995		30.11		6.60		42.30		6.40

		Puerto Rico		La Parguera Reef		1996		33.13		8.86		42.16		7.23

		Puerto Rico		La Parguera Reef		1997		32.15		3.08		42.54		5.95

		Puerto Rico		La Parguera Reef		1998		29.10		8.19		46.01		12.47

		Puerto Rico		La Parguera Reef		1999		33.92		7.36		44.94		10.57

		Puerto Rico		La Parguera Reef		2000		37.87		8.61		39.93		8.10

		Puerto Rico		La Parguera Reef		2001		33.07		9.24		44.49		12.18

		Saba, N.A.		Ladder Labyrinth Reef		1993		42.13		11.12		19.55		7.42

		Saba, N.A.		Ladder Labyrinth Reef		1994		41.94		14.65		15.64		7.97

		Saba, N.A.		Ladder Labyrinth Reef		1995		46.58		11.17		12.15		5.93

		Saba, N.A.		Ladder Labyrinth Reef		1996		56.33		10.50		12.27		5.63

		Saba, N.A.		Ladder Labyrinth Reef		1998		54.63		16.96		13.24		5.37

		Trinidad and Tobago		Buccoo Reef		1994		54.49		13.28		23.86		16.92

		Trinidad and Tobago		Buccoo Reef		1995		57.70		12.82		25.34		16.19

		Trinidad and Tobago		Buccoo Reef		1996		44.42		14.07		31.02		19.35

		Trinidad and Tobago		Buccoo Reef		1997		35.75		13.13		31.90		16.61

		Trinidad and Tobago		Buccoo Reef		1998		32.92		14.97		33.59		17.64

		Trinidad and Tobago		Buccoo Reef		2000		41.58		18.73		33.21		17.94

		Venezuela		Cayo Sombrero Reef		1995		7.87		13.39		43.12		23.02

		Venezuela		Cayo Sombrero Reef		1996		23.40		14.74		33.02		14.30

		Venezuela		Cayo Sombrero Reef		1997		7.57		10.59		37.98		10.95

		Venezuela		Cayo Sombrero Reef		1998		0.14		0.44		39.46		11.43

		Venezuela		Cayo Sombrero Reef		1999		0.81		2.04		39.20		13.75

		Venezuela		Cayo Sombrero Reef		2000		4.33		6.66		35.67		13.11

		Venezuela		Cayo Sombrero Reef		2001		3.93		7.28		41.25		16.60

		Venezuela		Playa Caimán Reef		1995		14.36		9.99		43.42		12.16

		Venezuela		Playa Caimán Reef		1996		34.19		23.24		4.48		4.14

		Venezuela		Punta Ballena Reef		1995		21.42		11.78		11.95		10.04





		Country		Reef Site		Year		Abiotic		SD		Algae		SD		Hard Corals		SD		Soft Corals		SD		Sponge & Others		SD		# of Transect

		Bahamas		Fernandez Bay Reef		1994		67.85		5.19		17.51		5.89		9.65		4.69		0.09		0.12		4.90		3.14		10

		Bahamas		Fernandez Bay Reef		1995		59.12		7.32		28.97		6.98		7.90		3.42		0.13		0.15		3.88		2.46		20

		Bahamas		Fernandez Bay Reef		1996		49.07		7.14		41.81		6.35		5.80		3.02		0.25		0.40		3.07		1.16		10

		Bahamas		Fernandez Bay Reef		1997		45.88		9.85		46.64		8.62		5.05		3.87		0.06		0.13		2.37		1.77		10

		Bahamas		Fernandez Bay Reef		1998		51.67		9.51		39.31		8.14		6.11		3.32		0.21		0.24		2.70		1.72		10

		Bahamas		Fernandez Bay Reef		2001		51.54		8.02		40.92		9.24		4.20		1.88		0.50		1.08		2.84		2.14		10

		Barbados		Bellairs Fringing Reef		1993		20.42		13.99		60.62		16.26		17.61		6.65		0.00		0.00		1.36		2.09		10

		Barbados		Bellairs Fringing Reef		1994		27.79		9.41		56.01		15.00		15.97		9.44		0.12		0.43		0.10		0.28		19

		Barbados		Bellairs Fringing Reef		1999		15.92		6.18		55.21		11.39		25.70		9.83		0.10		0.22		3.07		2.58		5

		Barbados		Bellairs Fringing Reef		2000		16.98		6.10		58.70		4.76		19.91		6.40		0.00		0.00		4.41		2.20		5

		Barbados		Bellairs Fringing Reef		2001		7.96		5.74		56.60		8.72		33.36		6.65		0.25		0.34		1.84		1.80		5

		Belize		Calabash Reef		1997		30.43		5.10		57.49		5.76		10.19		3.78		0.75		0.55		1.14		0.76		10

		Belize		Carrie Bow Cay Reef		1994		19.96		5.59		57.95		8.54		18.20		7.16		1.41		0.93		2.48		2.21		20

		Belize		Carrie Bow Cay Reef		1995		20.10		4.35		58.47		8.69		17.05		7.19		1.59		1.23		2.79		2.82		20

		Belize		Carrie Bow Cay Reef		1996		16.26		3.82		63.54		8.91		16.59		8.49		1.48		1.25		2.14		2.54		10

		Belize		Carrie Bow Cay Reef		1997		14.68		3.55		64.94		8.58		16.17		8.11		1.70		1.25		2.52		2.74		10

		Belize		Carrie Bow Cay Reef		1999		13.65		7.30		68.86		10.95		12.10		6.35		2.58		1.95		2.81		2.88		10

		Bermuda		Bermuda Reef		1993		52.54		14.24		23.42		13.78		23.25		5.49		0.49		0.60		0.30		0.87		10

		Bermuda		Bermuda Reef		1994		56.90		10.19		22.74		10.15		19.71		4.51		0.53		0.43		0.12		0.21		10

		Bermuda		Bermuda Reef		1995		67.47		4.91		11.19		3.70		20.55		5.21		0.70		0.66		0.09		0.14		10

		Bermuda		Bermuda Reef		1997		34.28		3.83		36.81		9.07		25.38		9.46		3.34		2.71		0.19		0.27		5

		Bermuda		Bermuda Reef		1998		31.87		13.14		46.47		14.14		20.55		7.19		0.99		0.93		0.11		0.16		10

		Bermuda		Bermuda Reef		1999		40.65		7.27		38.05		12.34		20.51		6.96		0.74		0.54		0.05		0.11		10

		Bermuda		Bermuda Reef		2000		31.50		5.86		48.90		9.03		18.75		6.62		0.74		0.53		0.11		0.25		10

		Bermuda		Bermuda Reef		2001		34.23		12.43		47.21		16.36		18.08		5.69		0.41		0.73		0.06		0.16		10

		Bonaire, N.A.		Barcadera Reef		1994		34.45		5.17		32.67		9.19		29.67		8.94		2.40		2.17		0.81		1.19		10

		Bonaire, N.A.		Barcadera Reef		1995		29.25		5.32		37.47		5.73		29.84		8.61		2.72		2.13		0.72		0.67		10

		Bonaire, N.A.		Barcadera Reef		1996		27.47		5.36		40.10		6.86		28.93		7.15		2.59		1.79		0.90		0.63		10

		Bonaire, N.A.		Barcadera Reef		1997		21.36		6.23		48.09		7.53		27.55		8.25		2.43		2.05		0.56		0.50		9

		Cayman Islands		Grand Cayman Reef		1995		18.41		14.56		57.45		13.68		19.09		7.54		2.46		2.49		2.58		2.25		10

		Cayman Islands		Grand Cayman Reef		1997		29.40		15.57		41.27		12.64		25.70		13.40		2.48		3.44		1.14		1.20		10

		Cayman Islands		Grand Cayman Reef		2000		23.68		13.69		56.58		17.86		15.85		8.61		2.70		3.24		1.19		1.00		10

		Cayman Islands		Grand Cayman Reef		2001		21.49		13.03		60.05		14.29		15.42		6.81		2.16		1.91		0.88		1.09		10

		Colombia		Chengue Bay Reef		1993		10.22		5.33		54.76		13.18		34.54		12.51		0.04		0.14		0.43		0.48		20

		Colombia		Chengue Bay Reef		1994		14.84		7.67		50.24		12.31		33.31		13.37		1.29		1.77		0.32		0.55		10

		Colombia		Chengue Bay Reef		1995		18.48		8.49		44.32		7.38		35.06		13.21		1.64		1.87		0.51		0.49		10

		Colombia		Chengue Bay Reef		1996		16.20		6.54		48.29		10.36		34.07		13.12		1.22		1.35		0.23		0.35		10

		Colombia		Chengue Bay Reef		1997		16.34		5.28		47.44		10.31		35.23		12.92		0.76		0.82		0.23		0.33		10

		Colombia		Chengue Bay Reef		1998		23.23		9.24		41.34		10.57		34.49		13.36		0.71		0.80		0.23		0.39		10

		Colombia		Chengue Bay Reef		1999		23.94		9.10		39.53		13.93		34.78		15.93		1.02		1.11		0.73		0.89		10

		Colombia		Chengue Bay Reef		2000		15.94		4.99		51.39		15.57		31.11		14.84		0.77		0.89		0.79		0.98		10

		Colombia		Chengue Bay Reef		2001		29.42		10.08		36.60		13.40		31.40		14.02		1.82		2.18		0.76		0.92		10

		Colombia		Providencia Reef		2000		40.44		8.91		41.64		13.73		13.06		8.24		2.65		2.36		2.21		2.36		10

		Colombia		Providencia Reef		2001		23.51		14.18		52.79		11.32		15.64		10.71		3.84		3.28		4.22		3.51		10

		Colombia		San Andres Reef		1998		42.11		19.15		26.17		13.67		26.97		11.43		0.55		1.15		4.20		5.10		10

		Colombia		San Andres Reef		1999		34.08		16.55		36.65		8.26		25.64		9.42		0.46		0.78		3.17		2.69		10

		Colombia		San Andres Reef		2000		40.62		7.85		35.17		7.37		21.89		6.67		1.11		1.26		1.20		0.81		8

		Colombia		San Andres Reef		2001		29.43		18.98		38.47		9.19		28.38		11.19		0.49		0.68		3.23		2.40		10

		Costa Rica		Eduardo Reef		2000		22.28		5.71		53.16		8.09		20.59		6.91		0.44		0.78		3.53		2.20		5

		Costa Rica		Punta Cahuita Reef		1999		12.76		5.75		59.38		8.56		13.29		3.34		5.30		2.55		9.27		3.87		5

		Costa Rica		Punta Cahuita Reef		2000		10.80		4.82		62.93		10.54		14.59		6.56		0.30		0.82		11.39		3.71		10

		Cuba		Cayo Coco Reef		1994		33.62		12.11		56.89		12.56		6.86		3.81		0.36		0.42		2.29		1.22		20

		Cuba		Cayo Coco Reef		1995		40.30		9.90		51.62		10.43		5.56		2.73		0.50		0.63		2.02		1.46		10

		Cuba		Cayo Coco Reef		1996		40.22		13.19		52.06		14.53		5.79		3.56		0.20		0.23		1.73		1.07		8

		Cuba		Cayo Coco Reef		1997		41.04		7.40		51.19		9.31		5.77		3.23		0.43		0.58		1.57		0.64		10

		Curacao, N.A.		Spaanse Water Reef		1994		29.27		16.73		27.00		14.81		39.39		9.27		4.02		2.87		0.33		0.32		5

		Curacao, N.A.		Spaanse Water Reef		1995		24.33		7.25		36.97		8.00		34.26		7.65		4.19		2.48		0.25		0.39		20

		Dominican Republic		Boca Chica Reef		1994		33.13		15.36		49.54		13.37		7.81		4.20		0.22		0.16		9.30		4.34		4

		Dominican Republic		El Peñón Reef		1996		31.82		9.52		42.39		5.90		16.83		10.22		1.12		1.27		7.84		6.78		5

		Dominican Republic		El Peñón Reef		1997		47.02		9.01		25.83		15.43		20.75		4.91		0.51		0.45		5.89		3.49		5

		Dominican Republic		El Peñón Reef		2000		34.47		19.85		48.58		19.22		8.20		3.52		2.11		2.99		6.64		4.35		10

		Jamaica		Discovery Bay West Fore Reef		1993		51.07		11.17		30.60		7.22		17.73		4.43		0.00		0.00		0.59		1.02		5

		Jamaica		Discovery Bay West Fore Reef		1994		51.38		14.99		38.73		11.06		9.51		7.06		0.37		0.20		0.00		0.00		5

		Jamaica		Discovery Bay West Fore Reef		1995		30.34		10.91		58.52		8.11		9.74		4.87		1.11		1.10		0.28		0.40		5

		Jamaica		Discovery Bay West Fore Reef		1996		26.34		14.41		61.95		14.07		10.24		2.67		0.38		0.41		1.09		1.18		10

		Jamaica		Discovery Bay West Fore Reef		1997		25.10		12.01		61.41		10.81		10.73		3.44		0.40		0.46		2.37		2.42		10

		Jamaica		Discovery Bay West Fore Reef		1999		21.08		12.49		65.85		12.12		12.10		5.20		0.21		0.34		0.77		1.30		10

		Mexico		Puerto Morelos Reef		1993		40.64		10.35		46.23		6.86		1.82		0.88		5.11		1.24		6.20		4.20		9

		Mexico		Puerto Morelos Reef		1994		7.10		3.21		86.03		3.42		1.61		0.39		2.14		0.99		3.12		1.90		10

		Mexico		Puerto Morelos Reef		1995		0.57		0.90		94.30		2.82		1.57		0.12		1.38		1.11		2.19		1.64		5

		Mexico		Puerto Morelos Reef		1996		1.42		0.36		93.16		2.19		1.10		0.89		1.45		1.15		2.87		1.58		4

		Mexico		Puerto Morelos Reef		1997		1.16		0.99		95.36		1.10		1.27		0.65		0.74		0.42		1.47		1.24		5

		Mexico		Puerto Morelos Reef		1998		1.13		0.98		94.94		0.73		1.15		0.69		0.96		0.65		1.83		1.25		5

		Mexico		Puerto Morelos Reef		1999		2.84		3.33		92.78		2.82		1.12		0.98		1.26		0.24		2.00		1.02		4

		Mexico		Puerto Morelos Reef		2001		0.56		0.77		93.01		2.88		2.32		1.82		1.32		0.90		2.78		1.79		5

		Nicaragua		Great Corn Island Reef		1993		19.95		2.14		47.57		5.00		28.20		5.17		1.99		2.44		2.29		1.47		5

		Nicaragua		Great Corn Island Reef		1995		37.56		6.12		38.01		5.51		22.09		6.11		1.21		0.97		1.13		0.98		5

		Nicaragua		Great Corn Island Reef		1997		18.48		7.21		43.28		9.59		34.75		5.39		2.29		1.97		1.20		1.18		5

		Nicaragua		Great Corn Island Reef		1998		21.58		4.41		37.51		4.93		35.74		4.53		0.86		0.71		4.31		3.17		5

		Panama		Isla Colon Reef		1999		48.25		7.55		21.17		8.75		26.46		5.88		0.26		0.63		3.86		1.79		10

		Panama		Isla Colon Reef		2000		38.03		8.10		33.44		10.93		25.67		5.18		0.20		0.5656117834		2.6647435086		1.2588984024		10

		Panama		Isla Colon Reef		2001		43.73		11.06		29.68		9.17		24.92		9.06		0.21		0.66		1.46		1.67		10

		Puerto Rico		La Parguera Reef		1994		15.50		7.33		29.43		7.48		42.42		8.95		11.13		6.57		1.52		1.68		10

		Puerto Rico		La Parguera Reef		1995		13.11		6.53		30.11		6.60		42.30		6.40		12.50		5.85		1.99		1.67		15

		Puerto Rico		La Parguera Reef		1996		11.41		6.77		33.13		8.86		42.16		7.23		11.78		4.57		1.52		1.73		14

		Puerto Rico		La Parguera Reef		1997		9.23		10.09		32.15		3.08		42.54		5.95		13.39		4.57		2.69		1.83		5

		Puerto Rico		La Parguera Reef		1998		7.79		7.13		29.10		8.19		46.01		12.47		14.99		7.31		2.10		2.74		10

		Puerto Rico		La Parguera Reef		1999		4.67		5.98		33.92		7.36		44.94		10.57		13.54		4.88		2.93		2.75		10

		Puerto Rico		La Parguera Reef		2000		5.69		5.19		37.87		8.61		39.93		8.10		13.53		5.35		2.98		2.49		10

		Puerto Rico		La Parguera Reef		2001		7.11		5.80		33.07		9.24		44.49		12.18		12.85		5.34		2.48		2.36		10

		Saba, N.A.		Ladder Labyrinth Reef		1993		27.71		12.72		42.13		11.12		19.55		7.42		2.06		1.54		8.55		5.16		5

		Saba, N.A.		Ladder Labyrinth Reef		1994		35.25		18.09		41.94		14.65		15.64		7.97		0.15		0.21		7.03		6.25		10

		Saba, N.A.		Ladder Labyrinth Reef		1995		34.82		18.76		46.58		11.17		12.15		5.93		0.01		0.04		6.44		6.86		8

		Saba, N.A.		Ladder Labyrinth Reef		1996		25.24		12.73		56.33		10.50		12.27		5.63		0.14		0.15		6.02		8.88		10

		Saba, N.A.		Ladder Labyrinth Reef		1998		27.02		20.30		54.63		16.96		13.24		5.37		0.20		0.58		4.90		3.66		8

		Trinidad and Tobago		Buccoo Reef		1994		14.12		9.51		54.49		13.28		23.86		16.92		7.48		4.47		0.05		0.17		10

		Trinidad and Tobago		Buccoo Reef		1995		10.35		6.24		57.70		12.82		25.34		16.19		6.62		5.09		0.00		0.00		10

		Trinidad and Tobago		Buccoo Reef		1996		20.85		9.31		44.42		14.07		31.02		19.35		3.26		2.27		0.45		1.05		10

		Trinidad and Tobago		Buccoo Reef		1997		24.48		14.53		35.75		13.13		31.90		16.61		7.48		5.06		0.38		0.64		15

		Trinidad and Tobago		Buccoo Reef		1998		28.34		8.27		32.92		14.97		33.59		17.64		5.01		3.22		0.13		0.35		10

		Trinidad and Tobago		Buccoo Reef		2000		21.83		7.46		41.58		18.73		33.21		17.94		3.37		3.76		0.00		0.00		8

		Venezuela		Cayo Sombrero Reef		1995		39.57		20.09		7.87		13.39		43.12		23.02		7.69		7.37		1.74		2.83		5

		Venezuela		Cayo Sombrero Reef		1996		38.12		9.02		23.40		14.74		33.02		14.30		3.48		3.94		1.97		1.57		10

		Venezuela		Cayo Sombrero Reef		1997		41.83		14.70		7.57		10.59		37.98		10.95		8.44		5.79		4.18		2.87		10

		Venezuela		Cayo Sombrero Reef		1998		50.25		10.60		0.14		0.44		39.46		11.43		6.61		6.00		3.54		2.73		10

		Venezuela		Cayo Sombrero Reef		1999		50.85		14.33		0.81		2.04		39.20		13.75		5.00		5.06		4.14		4.42		20

		Venezuela		Cayo Sombrero Reef		2000		52.29		15.96		4.33		6.66		35.67		13.11		5.82		6.93		1.89		0.76		10

		Venezuela		Cayo Sombrero Reef		2001		47.35		15.37		3.93		7.28		41.25		16.60		4.48		3.81		2.98		2.24		15

		Venezuela		Playa Caimán Reef		1995		20.65		10.48		14.36		9.99		43.42		12.16		20.32		10.99		1.25		1.09		18

		Venezuela		Playa Caimán Reef		1996		55.13		26.06		34.19		23.24		4.48		4.14		5.56		8.98		0.64		1.03		18

		Venezuela		Punta Ballena Reef		1995		47.87		25.95		21.42		11.78		11.95		10.04		5.56		4.90		13.20		7.58		10
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charts

		Country		Reef Site		Year		Algae		SD		Hard Corals		SD				Country		Reef Site		Year		Abiotic		SD		Algae		SD		Hard Corals		SD		Soft Corals		SD		Sponge & Others		SD		# of Transect

		Bahamas		Fernandez Bay Reef		1994		17.51		5.89		9.65		4.69				Colombia		Chengue Bay Reef		1993		10.22		5.33		54.76		13.18		34.54		12.51		0.04		0.14		0.43		0.48		20

		Bahamas		Fernandez Bay Reef		1995		28.97		6.98		7.90		3.42				Colombia		Chengue Bay Reef		1994		14.84		7.67		50.24		12.31		33.31		13.37		1.29		1.77		0.32		0.55		10

		Bahamas		Fernandez Bay Reef		1996		41.81		6.35		5.80		3.02				Colombia		Chengue Bay Reef		1995		18.48		8.49		44.32		7.38		35.06		13.21		1.64		1.87		0.51		0.49		10

		Bahamas		Fernandez Bay Reef		1997		46.64		8.62		5.05		3.87				Colombia		Chengue Bay Reef		1996		16.20		6.54		48.29		10.36		34.07		13.12		1.22		1.35		0.23		0.35		10

		Bahamas		Fernandez Bay Reef		1998		39.31		8.14		6.11		3.32				Colombia		Chengue Bay Reef		1997		16.34		5.28		47.44		10.31		35.23		12.92		0.76		0.82		0.23		0.33		10

		Bahamas		Fernandez Bay Reef		2001		40.92		9.24		4.20		1.88				Colombia		Chengue Bay Reef		1998		23.23		9.24		41.34		10.57		34.49		13.36		0.71		0.80		0.23		0.39		10

																		Colombia		Chengue Bay Reef		1999		23.94		9.10		39.53		13.93		34.78		15.93		1.02		1.11		0.73		0.89		10

																		Colombia		Chengue Bay Reef		2000		15.94		4.99		51.39		15.57		31.11		14.84		0.77		0.89		0.79		0.98		10

																		Colombia		Chengue Bay Reef		2001		29.42		10.08		36.60		13.40		31.40		14.02		1.82		2.18		0.76		0.92		10
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		Country		Reef Site		Year		Algae		SD		Hard Corals		SD

		Bahamas		Fernandez Bay Reef		1994		17.51		5.89		9.65		4.69

		Bahamas		Fernandez Bay Reef		1995		28.97		6.98		7.90		3.42

		Bahamas		Fernandez Bay Reef		1996		41.81		6.35		5.80		3.02

		Bahamas		Fernandez Bay Reef		1997		46.64		8.62		5.05		3.87

		Bahamas		Fernandez Bay Reef		1998		39.31		8.14		6.11		3.32

		Bahamas		Fernandez Bay Reef		2001		40.92		9.24		4.20		1.88

		Barbados		Bellairs Fringing Reef		1993		60.62		16.26		17.61		6.65

		Barbados		Bellairs Fringing Reef		1994		56.01		15.00		15.97		9.44

		Barbados		Bellairs Fringing Reef		1999		55.21		11.39		25.70		9.83

		Barbados		Bellairs Fringing Reef		2000		58.70		4.76		19.91		6.40

		Barbados		Bellairs Fringing Reef		2001		56.60		8.72		33.36		6.65

		Belize		Calabash Reef		1997		57.49		5.76		10.19		3.78

		Belize		Carrie Bow Cay Reef		1994		57.95		8.54		18.20		7.16

		Belize		Carrie Bow Cay Reef		1995		58.47		8.69		17.05		7.19

		Belize		Carrie Bow Cay Reef		1996		63.54		8.91		16.59		8.49

		Belize		Carrie Bow Cay Reef		1997		64.94		8.58		16.17		8.11

		Belize		Carrie Bow Cay Reef		1999		68.86		10.95		12.10		6.35

		Bermuda		Bermuda Reef		1993		23.42		13.78		23.25		5.49

		Bermuda		Bermuda Reef		1994		22.74		10.15		19.71		4.51

		Bermuda		Bermuda Reef		1995		11.19		3.70		20.55		5.21

		Bermuda		Bermuda Reef		1997		36.81		9.07		25.38		9.46

		Bermuda		Bermuda Reef		1998		46.47		14.14		20.55		7.19

		Bermuda		Bermuda Reef		1999		38.05		12.34		20.51		6.96

		Bermuda		Bermuda Reef		2000		48.90		9.03		18.75		6.62

		Bonaire, N.A.		Barcadera Reef		1994		32.67		9.19		29.67		8.94

		Bonaire, N.A.		Barcadera Reef		1995		37.47		5.73		29.84		8.61

		Bonaire, N.A.		Barcadera Reef		1996		40.10		6.86		28.93		7.15

		Bonaire, N.A.		Barcadera Reef		1997		48.09		7.53		27.55		8.25

		Cayman Islands		Grand Cayman Reef		1995		57.45		13.68		19.09		7.54

		Cayman Islands		Grand Cayman Reef		1997		41.27		12.64		25.70		13.40

		Cayman Islands		Grand Cayman Reef		2000		56.58		17.86		15.85		8.61

		Cayman Islands		Grand Cayman Reef		2001		60.05		14.29		15.42		6.81

		Colombia		Chengue Bay Reef		1993		54.76		13.18		34.54		12.51

		Colombia		Chengue Bay Reef		1994		50.24		12.31		33.31		13.37

		Colombia		Chengue Bay Reef		1995		44.32		7.38		35.06		13.21

		Colombia		Chengue Bay Reef		1996		48.29		10.36		34.07		13.12

		Colombia		Chengue Bay Reef		1997		47.44		10.31		35.23		12.92

		Colombia		Chengue Bay Reef		1998		41.34		10.57		34.49		13.36

		Colombia		Chengue Bay Reef		1999		39.53		13.93		34.78		15.93

		Colombia		Chengue Bay Reef		2000		51.39		15.57		31.11		14.84

		Colombia		Chengue Bay Reef		2001		36.60		13.40		31.40		14.02

		Colombia		Providencia Reef		2000		41.64		13.73		13.06		8.24

		Colombia		Providencia Reef		2001		52.79		11.32		15.64		10.71

		Colombia		San Andres Reef		1998		26.17		13.67		26.97		11.43

		Colombia		San Andres Reef		1999		36.65		8.26		25.64		9.42

		Colombia		San Andres Reef		2000		35.17		7.37		21.89		6.67

		Colombia		San Andres Reef		2001		38.47		9.19		28.38		11.19

		Costa Rica		Eduardo Reef		2000		53.16		8.09		20.59		6.91

		Costa Rica		Punta Cahuita Reef		1999		59.38		8.56		13.29		3.34

		Costa Rica		Punta Cahuita Reef		2000		62.93		10.54		14.59		6.56

		Cuba		Cayo Coco Reef		1994		56.89		12.56		6.86		3.81

		Cuba		Cayo Coco Reef		1995		51.62		10.43		5.56		2.73

		Cuba		Cayo Coco Reef		1996		52.06		14.53		5.79		3.56

		Cuba		Cayo Coco Reef		1997		51.19		9.31		5.77		3.23

		Curacao, N.A.		Spaanse Water Reef		1994		27.00		14.81		39.39		9.27

		Curacao, N.A.		Spaanse Water Reef		1995		36.97		8.00		34.26		7.65

		Dominican Republic		Boca Chica Reef		1994		49.54		13.37		7.81		4.20

		Dominican Republic		El Peñón Reef		1996		42.39		5.90		16.83		10.22

		Dominican Republic		El Peñón Reef		1997		25.83		15.43		20.75		4.91

		Dominican Republic		El Peñón Reef		2000		48.58		19.22		8.20		3.52

		Jamaica		Discovery Bay West Fore Reef		1993		30.60		7.22		17.73		4.43

		Jamaica		Discovery Bay West Fore Reef		1994		38.73		11.06		9.51		7.06

		Jamaica		Discovery Bay West Fore Reef		1995		58.52		8.11		9.74		4.87

		Jamaica		Discovery Bay West Fore Reef		1996		61.95		14.07		10.24		2.67

		Jamaica		Discovery Bay West Fore Reef		1997		61.41		10.81		10.73		3.44

		Jamaica		Discovery Bay West Fore Reef		1999		65.85		12.12		12.10		5.20

		Mexico		Puerto Morelos Reef		1993		46.23		6.86		1.82		0.88

		Mexico		Puerto Morelos Reef		1994		86.03		3.42		1.61		0.39

		Mexico		Puerto Morelos Reef		1995		94.30		2.82		1.57		0.12

		Mexico		Puerto Morelos Reef		1996		93.16		2.19		1.10		0.89

		Mexico		Puerto Morelos Reef		1997		95.36		1.10		1.27		0.65

		Mexico		Puerto Morelos Reef		1998		94.94		0.73		1.15		0.69

		Mexico		Puerto Morelos Reef		1999		92.78		2.82		1.12		0.98

		Mexico		Puerto Morelos Reef		2001		93.01		2.88		2.32		1.82

		Nicaragua		Great Corn Island Reef		1993		47.57		5.00		28.20		5.17

		Nicaragua		Great Corn Island Reef		1995		38.01		5.51		22.09		6.11

		Nicaragua		Great Corn Island Reef		1997		43.28		9.59		34.75		5.39

		Nicaragua		Great Corn Island Reef		1998		37.51		4.93		35.74		4.53

		Panama		Isla Colon Reef		1999		21.17		8.75		26.46		5.88

		Panama		Isla Colon Reef		2000		33.44		10.93		25.67		5.18

		Panama		Isla Colon Reef		2001		29.68		9.17		24.92		9.06

		Puerto Rico		La Parguera Reef		1994		29.43		7.48		42.42		8.95

		Puerto Rico		La Parguera Reef		1995		30.11		6.60		42.30		6.40

		Puerto Rico		La Parguera Reef		1996		33.13		8.86		42.16		7.23

		Puerto Rico		La Parguera Reef		1997		32.15		3.08		42.54		5.95

		Puerto Rico		La Parguera Reef		1998		29.10		8.19		46.01		12.47

		Puerto Rico		La Parguera Reef		1999		33.92		7.36		44.94		10.57

		Puerto Rico		La Parguera Reef		2000		37.87		8.61		39.93		8.10

		Puerto Rico		La Parguera Reef		2001		33.07		9.24		44.49		12.18

		Saba, N.A.		Ladder Labyrinth Reef		1993		42.13		11.12		19.55		7.42

		Saba, N.A.		Ladder Labyrinth Reef		1994		41.94		14.65		15.64		7.97

		Saba, N.A.		Ladder Labyrinth Reef		1995		46.58		11.17		12.15		5.93

		Saba, N.A.		Ladder Labyrinth Reef		1996		56.33		10.50		12.27		5.63

		Saba, N.A.		Ladder Labyrinth Reef		1997

		Saba, N.A.		Ladder Labyrinth Reef		1998		54.63		16.96		13.24		5.37

		Trinidad and Tobago		Buccoo Reef		1994		54.49		13.28		23.86		16.92

		Trinidad and Tobago		Buccoo Reef		1995		57.70		12.82		25.34		16.19

		Trinidad and Tobago		Buccoo Reef		1996		44.42		14.07		31.02		19.35

		Trinidad and Tobago		Buccoo Reef		1997		35.75		13.13		31.90		16.61

		Trinidad and Tobago		Buccoo Reef		1998		32.92		14.97		33.59		17.64

		Trinidad and Tobago		Buccoo Reef		2000		41.58		18.73		33.21		17.94

		Venezuela		Cayo Sombrero Reef		1995		7.87		13.39		43.12		23.02

		Venezuela		Cayo Sombrero Reef		1996		23.40		14.74		33.02		14.30

		Venezuela		Cayo Sombrero Reef		1997		7.57		10.59		37.98		10.95

		Venezuela		Cayo Sombrero Reef		1998		0.14		0.44		39.46		11.43

		Venezuela		Cayo Sombrero Reef		1999		0.81		2.04		39.20		13.75

		Venezuela		Cayo Sombrero Reef		2000		4.33		6.66		35.67		13.11

		Venezuela		Cayo Sombrero Reef		2001		3.93		7.28		41.25		16.60

		Venezuela		Playa Caimán Reef		1995		14.36		9.99		43.42		12.16

		Venezuela		Playa Caimán Reef		1996		34.19		23.24		4.48		4.14

		Venezuela		Punta Ballena Reef		1995		21.42		11.78		11.95		10.04





		Country		Reef Site		Year		Abiotic		SD		Algae		SD		Hard Corals		SD		Soft Corals		SD		Sponge & Others		SD		# of Transect

		Bahamas		Fernandez Bay Reef		1994		67.85		5.19		17.51		5.89		9.65		4.69		0.09		0.12		4.90		3.14		10

		Bahamas		Fernandez Bay Reef		1995		59.12		7.32		28.97		6.98		7.90		3.42		0.13		0.15		3.88		2.46		20

		Bahamas		Fernandez Bay Reef		1996		49.07		7.14		41.81		6.35		5.80		3.02		0.25		0.40		3.07		1.16		10

		Bahamas		Fernandez Bay Reef		1997		45.88		9.85		46.64		8.62		5.05		3.87		0.06		0.13		2.37		1.77		10

		Bahamas		Fernandez Bay Reef		1998		51.67		9.51		39.31		8.14		6.11		3.32		0.21		0.24		2.70		1.72		10

		Bahamas		Fernandez Bay Reef		2001		51.54		8.02		40.92		9.24		4.20		1.88		0.50		1.08		2.84		2.14		10

		Barbados		Bellairs Fringing Reef		1993		20.42		13.99		60.62		16.26		17.61		6.65		0.00		0.00		1.36		2.09		10

		Barbados		Bellairs Fringing Reef		1994		27.79		9.41		56.01		15.00		15.97		9.44		0.12		0.43		0.10		0.28		19

		Barbados		Bellairs Fringing Reef		1999		15.92		6.18		55.21		11.39		25.70		9.83		0.10		0.22		3.07		2.58		5

		Barbados		Bellairs Fringing Reef		2000		16.98		6.10		58.70		4.76		19.91		6.40		0.00		0.00		4.41		2.20		5

		Barbados		Bellairs Fringing Reef		2001		7.96		5.74		56.60		8.72		33.36		6.65		0.25		0.34		1.84		1.80		5

		Belize		Calabash Reef		1997		30.43		5.10		57.49		5.76		10.19		3.78		0.75		0.55		1.14		0.76		10

		Belize		Carrie Bow Cay Reef		1994		19.96		5.59		57.95		8.54		18.20		7.16		1.41		0.93		2.48		2.21		20

		Belize		Carrie Bow Cay Reef		1995		20.10		4.35		58.47		8.69		17.05		7.19		1.59		1.23		2.79		2.82		20

		Belize		Carrie Bow Cay Reef		1996		16.26		3.82		63.54		8.91		16.59		8.49		1.48		1.25		2.14		2.54		10

		Belize		Carrie Bow Cay Reef		1997		14.68		3.55		64.94		8.58		16.17		8.11		1.70		1.25		2.52		2.74		10

		Belize		Carrie Bow Cay Reef		1999		13.65		7.30		68.86		10.95		12.10		6.35		2.58		1.95		2.81		2.88		10

		Bermuda		Bermuda Reef		1993		52.54		14.24		23.42		13.78		23.25		5.49		0.49		0.60		0.30		0.87		10

		Bermuda		Bermuda Reef		1994		56.90		10.19		22.74		10.15		19.71		4.51		0.53		0.43		0.12		0.21		10

		Bermuda		Bermuda Reef		1995		67.47		4.91		11.19		3.70		20.55		5.21		0.70		0.66		0.09		0.14		10

		Bermuda		Bermuda Reef		1997		34.28		3.83		36.81		9.07		25.38		9.46		3.34		2.71		0.19		0.27		5

		Bermuda		Bermuda Reef		1998		31.87		13.14		46.47		14.14		20.55		7.19		0.99		0.93		0.11		0.16		10

		Bermuda		Bermuda Reef		1999		40.65		7.27		38.05		12.34		20.51		6.96		0.74		0.54		0.05		0.11		10

		Bermuda		Bermuda Reef		2000		31.50		5.86		48.90		9.03		18.75		6.62		0.74		0.53		0.11		0.25		10

		Bermuda		Bermuda Reef		2001		34.23		12.43		47.21		16.36		18.08		5.69		0.41		0.73		0.06		0.16		10

		Bonaire, N.A.		Barcadera Reef		1994		34.45		5.17		32.67		9.19		29.67		8.94		2.40		2.17		0.81		1.19		10

		Bonaire, N.A.		Barcadera Reef		1995		29.25		5.32		37.47		5.73		29.84		8.61		2.72		2.13		0.72		0.67		10

		Bonaire, N.A.		Barcadera Reef		1996		27.47		5.36		40.10		6.86		28.93		7.15		2.59		1.79		0.90		0.63		10

		Bonaire, N.A.		Barcadera Reef		1997		21.36		6.23		48.09		7.53		27.55		8.25		2.43		2.05		0.56		0.50		9

		Cayman Islands		Grand Cayman Reef		1995		18.41		14.56		57.45		13.68		19.09		7.54		2.46		2.49		2.58		2.25		10

		Cayman Islands		Grand Cayman Reef		1997		29.40		15.57		41.27		12.64		25.70		13.40		2.48		3.44		1.14		1.20		10

		Cayman Islands		Grand Cayman Reef		2000		23.68		13.69		56.58		17.86		15.85		8.61		2.70		3.24		1.19		1.00		10

		Cayman Islands		Grand Cayman Reef		2001		21.49		13.03		60.05		14.29		15.42		6.81		2.16		1.91		0.88		1.09		10

		Colombia		Chengue Bay Reef		1993		10.22		5.33		54.76		13.18		34.54		12.51		0.04		0.14		0.43		0.48		20

		Colombia		Chengue Bay Reef		1994		14.84		7.67		50.24		12.31		33.31		13.37		1.29		1.77		0.32		0.55		10

		Colombia		Chengue Bay Reef		1995		18.48		8.49		44.32		7.38		35.06		13.21		1.64		1.87		0.51		0.49		10

		Colombia		Chengue Bay Reef		1996		16.20		6.54		48.29		10.36		34.07		13.12		1.22		1.35		0.23		0.35		10

		Colombia		Chengue Bay Reef		1997		16.34		5.28		47.44		10.31		35.23		12.92		0.76		0.82		0.23		0.33		10

		Colombia		Chengue Bay Reef		1998		23.23		9.24		41.34		10.57		34.49		13.36		0.71		0.80		0.23		0.39		10

		Colombia		Chengue Bay Reef		1999		23.94		9.10		39.53		13.93		34.78		15.93		1.02		1.11		0.73		0.89		10

		Colombia		Chengue Bay Reef		2000		15.94		4.99		51.39		15.57		31.11		14.84		0.77		0.89		0.79		0.98		10

		Colombia		Chengue Bay Reef		2001		29.42		10.08		36.60		13.40		31.40		14.02		1.82		2.18		0.76		0.92		10

		Colombia		Providencia Reef		2000		40.44		8.91		41.64		13.73		13.06		8.24		2.65		2.36		2.21		2.36		10

		Colombia		Providencia Reef		2001		23.51		14.18		52.79		11.32		15.64		10.71		3.84		3.28		4.22		3.51		10

		Colombia		San Andres Reef		1998		42.11		19.15		26.17		13.67		26.97		11.43		0.55		1.15		4.20		5.10		10

		Colombia		San Andres Reef		1999		34.08		16.55		36.65		8.26		25.64		9.42		0.46		0.78		3.17		2.69		10

		Colombia		San Andres Reef		2000		40.62		7.85		35.17		7.37		21.89		6.67		1.11		1.26		1.20		0.81		8

		Colombia		San Andres Reef		2001		29.43		18.98		38.47		9.19		28.38		11.19		0.49		0.68		3.23		2.40		10

		Costa Rica		Eduardo Reef		2000		22.28		5.71		53.16		8.09		20.59		6.91		0.44		0.78		3.53		2.20		5

		Costa Rica		Punta Cahuita Reef		1999		12.76		5.75		59.38		8.56		13.29		3.34		5.30		2.55		9.27		3.87		5

		Costa Rica		Punta Cahuita Reef		2000		10.80		4.82		62.93		10.54		14.59		6.56		0.30		0.82		11.39		3.71		10

		Cuba		Cayo Coco Reef		1994		33.62		12.11		56.89		12.56		6.86		3.81		0.36		0.42		2.29		1.22		20

		Cuba		Cayo Coco Reef		1995		40.30		9.90		51.62		10.43		5.56		2.73		0.50		0.63		2.02		1.46		10

		Cuba		Cayo Coco Reef		1996		40.22		13.19		52.06		14.53		5.79		3.56		0.20		0.23		1.73		1.07		8

		Cuba		Cayo Coco Reef		1997		41.04		7.40		51.19		9.31		5.77		3.23		0.43		0.58		1.57		0.64		10

		Curacao, N.A.		Spaanse Water Reef		1994		29.27		16.73		27.00		14.81		39.39		9.27		4.02		2.87		0.33		0.32		5

		Curacao, N.A.		Spaanse Water Reef		1995		24.33		7.25		36.97		8.00		34.26		7.65		4.19		2.48		0.25		0.39		20

		Dominican Republic		Boca Chica Reef		1994		33.13		15.36		49.54		13.37		7.81		4.20		0.22		0.16		9.30		4.34		4

		Dominican Republic		El Peñón Reef		1996		31.82		9.52		42.39		5.90		16.83		10.22		1.12		1.27		7.84		6.78		5

		Dominican Republic		El Peñón Reef		1997		47.02		9.01		25.83		15.43		20.75		4.91		0.51		0.45		5.89		3.49		5

		Dominican Republic		El Peñón Reef		2000		34.47		19.85		48.58		19.22		8.20		3.52		2.11		2.99		6.64		4.35		10

		Jamaica		Discovery Bay West Fore Reef		1993		51.07		11.17		30.60		7.22		17.73		4.43		0.00		0.00		0.59		1.02		5

		Jamaica		Discovery Bay West Fore Reef		1994		51.38		14.99		38.73		11.06		9.51		7.06		0.37		0.20		0.00		0.00		5

		Jamaica		Discovery Bay West Fore Reef		1995		30.34		10.91		58.52		8.11		9.74		4.87		1.11		1.10		0.28		0.40		5

		Jamaica		Discovery Bay West Fore Reef		1996		26.34		14.41		61.95		14.07		10.24		2.67		0.38		0.41		1.09		1.18		10

		Jamaica		Discovery Bay West Fore Reef		1997		25.10		12.01		61.41		10.81		10.73		3.44		0.40		0.46		2.37		2.42		10

		Jamaica		Discovery Bay West Fore Reef		1999		21.08		12.49		65.85		12.12		12.10		5.20		0.21		0.34		0.77		1.30		10

		Mexico		Puerto Morelos Reef		1993		40.64		10.35		46.23		6.86		1.82		0.88		5.11		1.24		6.20		4.20		9

		Mexico		Puerto Morelos Reef		1994		7.10		3.21		86.03		3.42		1.61		0.39		2.14		0.99		3.12		1.90		10

		Mexico		Puerto Morelos Reef		1995		0.57		0.90		94.30		2.82		1.57		0.12		1.38		1.11		2.19		1.64		5

		Mexico		Puerto Morelos Reef		1996		1.42		0.36		93.16		2.19		1.10		0.89		1.45		1.15		2.87		1.58		4

		Mexico		Puerto Morelos Reef		1997		1.16		0.99		95.36		1.10		1.27		0.65		0.74		0.42		1.47		1.24		5

		Mexico		Puerto Morelos Reef		1998		1.13		0.98		94.94		0.73		1.15		0.69		0.96		0.65		1.83		1.25		5

		Mexico		Puerto Morelos Reef		1999		2.84		3.33		92.78		2.82		1.12		0.98		1.26		0.24		2.00		1.02		4

		Mexico		Puerto Morelos Reef		2001		0.56		0.77		93.01		2.88		2.32		1.82		1.32		0.90		2.78		1.79		5

		Nicaragua		Great Corn Island Reef		1993		19.95		2.14		47.57		5.00		28.20		5.17		1.99		2.44		2.29		1.47		5

		Nicaragua		Great Corn Island Reef		1995		37.56		6.12		38.01		5.51		22.09		6.11		1.21		0.97		1.13		0.98		5

		Nicaragua		Great Corn Island Reef		1997		18.48		7.21		43.28		9.59		34.75		5.39		2.29		1.97		1.20		1.18		5

		Nicaragua		Great Corn Island Reef		1998		21.58		4.41		37.51		4.93		35.74		4.53		0.86		0.71		4.31		3.17		5

		Panama		Isla Colon Reef		1999		48.25		7.55		21.17		8.75		26.46		5.88		0.26		0.63		3.86		1.79		10

		Panama		Isla Colon Reef		2000		38.03		8.10		33.44		10.93		25.67		5.18		0.20		0.5656117834		2.6647435086		1.2588984024		10

		Panama		Isla Colon Reef		2001		43.73		11.06		29.68		9.17		24.92		9.06		0.21		0.66		1.46		1.67		10

		Puerto Rico		La Parguera Reef		1994		15.50		7.33		29.43		7.48		42.42		8.95		11.13		6.57		1.52		1.68		10

		Puerto Rico		La Parguera Reef		1995		13.11		6.53		30.11		6.60		42.30		6.40		12.50		5.85		1.99		1.67		15

		Puerto Rico		La Parguera Reef		1996		11.41		6.77		33.13		8.86		42.16		7.23		11.78		4.57		1.52		1.73		14

		Puerto Rico		La Parguera Reef		1997		9.23		10.09		32.15		3.08		42.54		5.95		13.39		4.57		2.69		1.83		5

		Puerto Rico		La Parguera Reef		1998		7.79		7.13		29.10		8.19		46.01		12.47		14.99		7.31		2.10		2.74		10

		Puerto Rico		La Parguera Reef		1999		4.67		5.98		33.92		7.36		44.94		10.57		13.54		4.88		2.93		2.75		10

		Puerto Rico		La Parguera Reef		2000		5.69		5.19		37.87		8.61		39.93		8.10		13.53		5.35		2.98		2.49		10

		Puerto Rico		La Parguera Reef		2001		7.11		5.80		33.07		9.24		44.49		12.18		12.85		5.34		2.48		2.36		10

		Saba, N.A.		Ladder Labyrinth Reef		1993		27.71		12.72		42.13		11.12		19.55		7.42		2.06		1.54		8.55		5.16		5

		Saba, N.A.		Ladder Labyrinth Reef		1994		35.25		18.09		41.94		14.65		15.64		7.97		0.15		0.21		7.03		6.25		10

		Saba, N.A.		Ladder Labyrinth Reef		1995		34.82		18.76		46.58		11.17		12.15		5.93		0.01		0.04		6.44		6.86		8

		Saba, N.A.		Ladder Labyrinth Reef		1996		25.24		12.73		56.33		10.50		12.27		5.63		0.14		0.15		6.02		8.88		10

		Saba, N.A.		Ladder Labyrinth Reef		1998		27.02		20.30		54.63		16.96		13.24		5.37		0.20		0.58		4.90		3.66		8

		Trinidad and Tobago		Buccoo Reef		1994		14.12		9.51		54.49		13.28		23.86		16.92		7.48		4.47		0.05		0.17		10

		Trinidad and Tobago		Buccoo Reef		1995		10.35		6.24		57.70		12.82		25.34		16.19		6.62		5.09		0.00		0.00		10

		Trinidad and Tobago		Buccoo Reef		1996		20.85		9.31		44.42		14.07		31.02		19.35		3.26		2.27		0.45		1.05		10

		Trinidad and Tobago		Buccoo Reef		1997		24.48		14.53		35.75		13.13		31.90		16.61		7.48		5.06		0.38		0.64		15

		Trinidad and Tobago		Buccoo Reef		1998		28.34		8.27		32.92		14.97		33.59		17.64		5.01		3.22		0.13		0.35		10

		Trinidad and Tobago		Buccoo Reef		2000		21.83		7.46		41.58		18.73		33.21		17.94		3.37		3.76		0.00		0.00		8

		Venezuela		Cayo Sombrero Reef		1995		39.57		20.09		7.87		13.39		43.12		23.02		7.69		7.37		1.74		2.83		5

		Venezuela		Cayo Sombrero Reef		1996		38.12		9.02		23.40		14.74		33.02		14.30		3.48		3.94		1.97		1.57		10

		Venezuela		Cayo Sombrero Reef		1997		41.83		14.70		7.57		10.59		37.98		10.95		8.44		5.79		4.18		2.87		10

		Venezuela		Cayo Sombrero Reef		1998		50.25		10.60		0.14		0.44		39.46		11.43		6.61		6.00		3.54		2.73		10

		Venezuela		Cayo Sombrero Reef		1999		50.85		14.33		0.81		2.04		39.20		13.75		5.00		5.06		4.14		4.42		20

		Venezuela		Cayo Sombrero Reef		2000		52.29		15.96		4.33		6.66		35.67		13.11		5.82		6.93		1.89		0.76		10

		Venezuela		Cayo Sombrero Reef		2001		47.35		15.37		3.93		7.28		41.25		16.60		4.48		3.81		2.98		2.24		15

		Venezuela		Playa Caimán Reef		1995		20.65		10.48		14.36		9.99		43.42		12.16		20.32		10.99		1.25		1.09		18

		Venezuela		Playa Caimán Reef		1996		55.13		26.06		34.19		23.24		4.48		4.14		5.56		8.98		0.64		1.03		18

		Venezuela		Punta Ballena Reef		1995		47.87		25.95		21.42		11.78		11.95		10.04		5.56		4.90		13.20		7.58		10
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charts

		Country		Reef Site		Year		Algae		SD		Hard Corals		SD				Country		Reef Site		Year		Abiotic		SD		Algae		SD		Hard Corals		SD		Soft Corals		SD		Sponge & Others		SD		# of Transect

		Bahamas		Fernandez Bay Reef		1994		17.51		5.89		9.65		4.69				Colombia		Chengue Bay Reef		1993		10.22		5.33		54.76		13.18		34.54		12.51		0.04		0.14		0.43		0.48		20

		Bahamas		Fernandez Bay Reef		1995		28.97		6.98		7.90		3.42				Colombia		Chengue Bay Reef		1994		14.84		7.67		50.24		12.31		33.31		13.37		1.29		1.77		0.32		0.55		10

		Bahamas		Fernandez Bay Reef		1996		41.81		6.35		5.80		3.02				Colombia		Chengue Bay Reef		1995		18.48		8.49		44.32		7.38		35.06		13.21		1.64		1.87		0.51		0.49		10

		Bahamas		Fernandez Bay Reef		1997		46.64		8.62		5.05		3.87				Colombia		Chengue Bay Reef		1996		16.20		6.54		48.29		10.36		34.07		13.12		1.22		1.35		0.23		0.35		10

		Bahamas		Fernandez Bay Reef		1998		39.31		8.14		6.11		3.32				Colombia		Chengue Bay Reef		1997		16.34		5.28		47.44		10.31		35.23		12.92		0.76		0.82		0.23		0.33		10

		Bahamas		Fernandez Bay Reef		2001		40.92		9.24		4.20		1.88				Colombia		Chengue Bay Reef		1998		23.23		9.24		41.34		10.57		34.49		13.36		0.71		0.80		0.23		0.39		10

																		Colombia		Chengue Bay Reef		1999		23.94		9.10		39.53		13.93		34.78		15.93		1.02		1.11		0.73		0.89		10

																		Colombia		Chengue Bay Reef		2000		15.94		4.99		51.39		15.57		31.11		14.84		0.77		0.89		0.79		0.98		10

																		Colombia		Chengue Bay Reef		2001		29.42		10.08		36.60		13.40		31.40		14.02		1.82		2.18		0.76		0.92		10
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		Country		Reef Site		Year		Algae		SD		Hard Corals		SD

		Bahamas		Fernandez Bay Reef		1994		17.51		5.89		9.65		4.69

		Bahamas		Fernandez Bay Reef		1995		28.97		6.98		7.90		3.42

		Bahamas		Fernandez Bay Reef		1996		41.81		6.35		5.80		3.02

		Bahamas		Fernandez Bay Reef		1997		46.64		8.62		5.05		3.87

		Bahamas		Fernandez Bay Reef		1998		39.31		8.14		6.11		3.32

		Bahamas		Fernandez Bay Reef		2001		40.92		9.24		4.20		1.88

		Barbados		Bellairs Fringing Reef		1993		60.62		16.26		17.61		6.65

		Barbados		Bellairs Fringing Reef		1994		56.01		15.00		15.97		9.44

		Barbados		Bellairs Fringing Reef		1999		55.21		11.39		25.70		9.83

		Barbados		Bellairs Fringing Reef		2000		58.70		4.76		19.91		6.40

		Barbados		Bellairs Fringing Reef		2001		56.60		8.72		33.36		6.65

		Belize		Calabash Reef		1997		57.49		5.76		10.19		3.78

		Belize		Carrie Bow Cay Reef		1994		57.95		8.54		18.20		7.16

		Belize		Carrie Bow Cay Reef		1995		58.47		8.69		17.05		7.19

		Belize		Carrie Bow Cay Reef		1996		63.54		8.91		16.59		8.49

		Belize		Carrie Bow Cay Reef		1997		64.94		8.58		16.17		8.11

		Belize		Carrie Bow Cay Reef		1999		68.86		10.95		12.10		6.35

		Bermuda		Bermuda Reef		1993		23.42		13.78		23.25		5.49

		Bermuda		Bermuda Reef		1994		22.74		10.15		19.71		4.51

		Bermuda		Bermuda Reef		1995		11.19		3.70		20.55		5.21

		Bermuda		Bermuda Reef		1997		36.81		9.07		25.38		9.46

		Bermuda		Bermuda Reef		1998		46.47		14.14		20.55		7.19

		Bermuda		Bermuda Reef		1999		38.05		12.34		20.51		6.96

		Bermuda		Bermuda Reef		2000		48.90		9.03		18.75		6.62

		Bonaire, N.A.		Barcadera Reef		1994		32.67		9.19		29.67		8.94

		Bonaire, N.A.		Barcadera Reef		1995		37.47		5.73		29.84		8.61

		Bonaire, N.A.		Barcadera Reef		1996		40.10		6.86		28.93		7.15

		Bonaire, N.A.		Barcadera Reef		1997		48.09		7.53		27.55		8.25

		Cayman Islands		Grand Cayman Reef		1995		57.45		13.68		19.09		7.54

		Cayman Islands		Grand Cayman Reef		1997		41.27		12.64		25.70		13.40

		Cayman Islands		Grand Cayman Reef		2000		56.58		17.86		15.85		8.61

		Cayman Islands		Grand Cayman Reef		2001		60.05		14.29		15.42		6.81

		Colombia		Chengue Bay Reef		1993		54.76		13.18		34.54		12.51

		Colombia		Chengue Bay Reef		1994		50.24		12.31		33.31		13.37

		Colombia		Chengue Bay Reef		1995		44.32		7.38		35.06		13.21

		Colombia		Chengue Bay Reef		1996		48.29		10.36		34.07		13.12

		Colombia		Chengue Bay Reef		1997		47.44		10.31		35.23		12.92

		Colombia		Chengue Bay Reef		1998		41.34		10.57		34.49		13.36

		Colombia		Chengue Bay Reef		1999		39.53		13.93		34.78		15.93

		Colombia		Chengue Bay Reef		2000		51.39		15.57		31.11		14.84

		Colombia		Chengue Bay Reef		2001		36.60		13.40		31.40		14.02

		Colombia		Providencia Reef		2000		41.64		13.73		13.06		8.24

		Colombia		Providencia Reef		2001		52.79		11.32		15.64		10.71

		Colombia		San Andres Reef		1998		26.17		13.67		26.97		11.43

		Colombia		San Andres Reef		1999		36.65		8.26		25.64		9.42

		Colombia		San Andres Reef		2000		35.17		7.37		21.89		6.67

		Colombia		San Andres Reef		2001		38.47		9.19		28.38		11.19

		Costa Rica		Eduardo Reef		2000		53.16		8.09		20.59		6.91

		Costa Rica		Punta Cahuita Reef		1999		59.38		8.56		13.29		3.34

		Costa Rica		Punta Cahuita Reef		2000		62.93		10.54		14.59		6.56

		Cuba		Cayo Coco Reef		1994		56.89		12.56		6.86		3.81

		Cuba		Cayo Coco Reef		1995		51.62		10.43		5.56		2.73

		Cuba		Cayo Coco Reef		1996		52.06		14.53		5.79		3.56

		Cuba		Cayo Coco Reef		1997		51.19		9.31		5.77		3.23

		Curacao, N.A.		Spaanse Water Reef		1994		27.00		14.81		39.39		9.27

		Curacao, N.A.		Spaanse Water Reef		1995		36.97		8.00		34.26		7.65

		Dominican Republic		Boca Chica Reef		1994		49.54		13.37		7.81		4.20

		Dominican Republic		El Peñón Reef		1996		42.39		5.90		16.83		10.22

		Dominican Republic		El Peñón Reef		1997		25.83		15.43		20.75		4.91

		Dominican Republic		El Peñón Reef		2000		48.58		19.22		8.20		3.52

		Jamaica		Discovery Bay West Fore Reef		1993		30.60		7.22		17.73		4.43

		Jamaica		Discovery Bay West Fore Reef		1994		38.73		11.06		9.51		7.06

		Jamaica		Discovery Bay West Fore Reef		1995		58.52		8.11		9.74		4.87

		Jamaica		Discovery Bay West Fore Reef		1996		61.95		14.07		10.24		2.67

		Jamaica		Discovery Bay West Fore Reef		1997		61.41		10.81		10.73		3.44

		Jamaica		Discovery Bay West Fore Reef		1999		65.85		12.12		12.10		5.20

		Mexico		Puerto Morelos Reef		1993		46.23		6.86		1.82		0.88

		Mexico		Puerto Morelos Reef		1994		86.03		3.42		1.61		0.39

		Mexico		Puerto Morelos Reef		1995		94.30		2.82		1.57		0.12

		Mexico		Puerto Morelos Reef		1996		93.16		2.19		1.10		0.89

		Mexico		Puerto Morelos Reef		1997		95.36		1.10		1.27		0.65

		Mexico		Puerto Morelos Reef		1998		94.94		0.73		1.15		0.69

		Mexico		Puerto Morelos Reef		1999		92.78		2.82		1.12		0.98

		Mexico		Puerto Morelos Reef		2001		93.01		2.88		2.32		1.82

		Nicaragua		Great Corn Island Reef		1993		47.57		5.00		28.20		5.17

		Nicaragua		Great Corn Island Reef		1995		38.01		5.51		22.09		6.11

		Nicaragua		Great Corn Island Reef		1997		43.28		9.59		34.75		5.39

		Nicaragua		Great Corn Island Reef		1998		37.51		4.93		35.74		4.53

		Panama		Isla Colon Reef		1999		21.17		8.75		26.46		5.88

		Panama		Isla Colon Reef		2000		33.44		10.93		25.67		5.18

		Panama		Isla Colon Reef		2001		29.68		9.17		24.92		9.06

		Puerto Rico		La Parguera Reef		1994		29.43		7.48		42.42		8.95

		Puerto Rico		La Parguera Reef		1995		30.11		6.60		42.30		6.40

		Puerto Rico		La Parguera Reef		1996		33.13		8.86		42.16		7.23

		Puerto Rico		La Parguera Reef		1997		32.15		3.08		42.54		5.95

		Puerto Rico		La Parguera Reef		1998		29.10		8.19		46.01		12.47

		Puerto Rico		La Parguera Reef		1999		33.92		7.36		44.94		10.57

		Puerto Rico		La Parguera Reef		2000		37.87		8.61		39.93		8.10

		Puerto Rico		La Parguera Reef		2001		33.07		9.24		44.49		12.18

		Saba, N.A.		Ladder Labyrinth Reef		1993		42.13		11.12		19.55		7.42

		Saba, N.A.		Ladder Labyrinth Reef		1994		41.94		14.65		15.64		7.97

		Saba, N.A.		Ladder Labyrinth Reef		1995		46.58		11.17		12.15		5.93

		Saba, N.A.		Ladder Labyrinth Reef		1996		56.33		10.50		12.27		5.63

		Saba, N.A.		Ladder Labyrinth Reef		1998		54.63		16.96		13.24		5.37

		Trinidad and Tobago		Buccoo Reef		1994		54.49		13.28		23.86		16.92

		Trinidad and Tobago		Buccoo Reef		1995		57.70		12.82		25.34		16.19

		Trinidad and Tobago		Buccoo Reef		1996		44.42		14.07		31.02		19.35

		Trinidad and Tobago		Buccoo Reef		1997		35.75		13.13		31.90		16.61

		Trinidad and Tobago		Buccoo Reef		1998		32.92		14.97		33.59		17.64

		Trinidad and Tobago		Buccoo Reef		1999

		Trinidad and Tobago		Buccoo Reef		2000		41.58		18.73		33.21		17.94

		Venezuela		Cayo Sombrero Reef		1995		7.87		13.39		43.12		23.02

		Venezuela		Cayo Sombrero Reef		1996		23.40		14.74		33.02		14.30

		Venezuela		Cayo Sombrero Reef		1997		7.57		10.59		37.98		10.95

		Venezuela		Cayo Sombrero Reef		1998		0.14		0.44		39.46		11.43

		Venezuela		Cayo Sombrero Reef		1999		0.81		2.04		39.20		13.75

		Venezuela		Cayo Sombrero Reef		2000		4.33		6.66		35.67		13.11

		Venezuela		Cayo Sombrero Reef		2001		3.93		7.28		41.25		16.60

		Venezuela		Playa Caimán Reef		1995		14.36		9.99		43.42		12.16

		Venezuela		Playa Caimán Reef		1996		34.19		23.24		4.48		4.14

		Venezuela		Punta Ballena Reef		1995		21.42		11.78		11.95		10.04





		Country		Reef Site		Year		Abiotic		SD		Algae		SD		Hard Corals		SD		Soft Corals		SD		Sponge & Others		SD		# of Transect

		Bahamas		Fernandez Bay Reef		1994		67.85		5.19		17.51		5.89		9.65		4.69		0.09		0.12		4.90		3.14		10

		Bahamas		Fernandez Bay Reef		1995		59.12		7.32		28.97		6.98		7.90		3.42		0.13		0.15		3.88		2.46		20

		Bahamas		Fernandez Bay Reef		1996		49.07		7.14		41.81		6.35		5.80		3.02		0.25		0.40		3.07		1.16		10

		Bahamas		Fernandez Bay Reef		1997		45.88		9.85		46.64		8.62		5.05		3.87		0.06		0.13		2.37		1.77		10

		Bahamas		Fernandez Bay Reef		1998		51.67		9.51		39.31		8.14		6.11		3.32		0.21		0.24		2.70		1.72		10

		Bahamas		Fernandez Bay Reef		2001		51.54		8.02		40.92		9.24		4.20		1.88		0.50		1.08		2.84		2.14		10

		Barbados		Bellairs Fringing Reef		1993		20.42		13.99		60.62		16.26		17.61		6.65		0.00		0.00		1.36		2.09		10

		Barbados		Bellairs Fringing Reef		1994		27.79		9.41		56.01		15.00		15.97		9.44		0.12		0.43		0.10		0.28		19

		Barbados		Bellairs Fringing Reef		1999		15.92		6.18		55.21		11.39		25.70		9.83		0.10		0.22		3.07		2.58		5

		Barbados		Bellairs Fringing Reef		2000		16.98		6.10		58.70		4.76		19.91		6.40		0.00		0.00		4.41		2.20		5

		Barbados		Bellairs Fringing Reef		2001		7.96		5.74		56.60		8.72		33.36		6.65		0.25		0.34		1.84		1.80		5

		Belize		Calabash Reef		1997		30.43		5.10		57.49		5.76		10.19		3.78		0.75		0.55		1.14		0.76		10

		Belize		Carrie Bow Cay Reef		1994		19.96		5.59		57.95		8.54		18.20		7.16		1.41		0.93		2.48		2.21		20

		Belize		Carrie Bow Cay Reef		1995		20.10		4.35		58.47		8.69		17.05		7.19		1.59		1.23		2.79		2.82		20

		Belize		Carrie Bow Cay Reef		1996		16.26		3.82		63.54		8.91		16.59		8.49		1.48		1.25		2.14		2.54		10

		Belize		Carrie Bow Cay Reef		1997		14.68		3.55		64.94		8.58		16.17		8.11		1.70		1.25		2.52		2.74		10

		Belize		Carrie Bow Cay Reef		1999		13.65		7.30		68.86		10.95		12.10		6.35		2.58		1.95		2.81		2.88		10

		Bermuda		Bermuda Reef		1993		52.54		14.24		23.42		13.78		23.25		5.49		0.49		0.60		0.30		0.87		10

		Bermuda		Bermuda Reef		1994		56.90		10.19		22.74		10.15		19.71		4.51		0.53		0.43		0.12		0.21		10

		Bermuda		Bermuda Reef		1995		67.47		4.91		11.19		3.70		20.55		5.21		0.70		0.66		0.09		0.14		10

		Bermuda		Bermuda Reef		1997		34.28		3.83		36.81		9.07		25.38		9.46		3.34		2.71		0.19		0.27		5

		Bermuda		Bermuda Reef		1998		31.87		13.14		46.47		14.14		20.55		7.19		0.99		0.93		0.11		0.16		10

		Bermuda		Bermuda Reef		1999		40.65		7.27		38.05		12.34		20.51		6.96		0.74		0.54		0.05		0.11		10

		Bermuda		Bermuda Reef		2000		31.50		5.86		48.90		9.03		18.75		6.62		0.74		0.53		0.11		0.25		10

		Bermuda		Bermuda Reef		2001		34.23		12.43		47.21		16.36		18.08		5.69		0.41		0.73		0.06		0.16		10

		Bonaire, N.A.		Barcadera Reef		1994		34.45		5.17		32.67		9.19		29.67		8.94		2.40		2.17		0.81		1.19		10

		Bonaire, N.A.		Barcadera Reef		1995		29.25		5.32		37.47		5.73		29.84		8.61		2.72		2.13		0.72		0.67		10

		Bonaire, N.A.		Barcadera Reef		1996		27.47		5.36		40.10		6.86		28.93		7.15		2.59		1.79		0.90		0.63		10

		Bonaire, N.A.		Barcadera Reef		1997		21.36		6.23		48.09		7.53		27.55		8.25		2.43		2.05		0.56		0.50		9

		Cayman Islands		Grand Cayman Reef		1995		18.41		14.56		57.45		13.68		19.09		7.54		2.46		2.49		2.58		2.25		10

		Cayman Islands		Grand Cayman Reef		1997		29.40		15.57		41.27		12.64		25.70		13.40		2.48		3.44		1.14		1.20		10

		Cayman Islands		Grand Cayman Reef		2000		23.68		13.69		56.58		17.86		15.85		8.61		2.70		3.24		1.19		1.00		10

		Cayman Islands		Grand Cayman Reef		2001		21.49		13.03		60.05		14.29		15.42		6.81		2.16		1.91		0.88		1.09		10

		Colombia		Chengue Bay Reef		1993		10.22		5.33		54.76		13.18		34.54		12.51		0.04		0.14		0.43		0.48		20

		Colombia		Chengue Bay Reef		1994		14.84		7.67		50.24		12.31		33.31		13.37		1.29		1.77		0.32		0.55		10

		Colombia		Chengue Bay Reef		1995		18.48		8.49		44.32		7.38		35.06		13.21		1.64		1.87		0.51		0.49		10

		Colombia		Chengue Bay Reef		1996		16.20		6.54		48.29		10.36		34.07		13.12		1.22		1.35		0.23		0.35		10

		Colombia		Chengue Bay Reef		1997		16.34		5.28		47.44		10.31		35.23		12.92		0.76		0.82		0.23		0.33		10

		Colombia		Chengue Bay Reef		1998		23.23		9.24		41.34		10.57		34.49		13.36		0.71		0.80		0.23		0.39		10

		Colombia		Chengue Bay Reef		1999		23.94		9.10		39.53		13.93		34.78		15.93		1.02		1.11		0.73		0.89		10

		Colombia		Chengue Bay Reef		2000		15.94		4.99		51.39		15.57		31.11		14.84		0.77		0.89		0.79		0.98		10

		Colombia		Chengue Bay Reef		2001		29.42		10.08		36.60		13.40		31.40		14.02		1.82		2.18		0.76		0.92		10

		Colombia		Providencia Reef		2000		40.44		8.91		41.64		13.73		13.06		8.24		2.65		2.36		2.21		2.36		10

		Colombia		Providencia Reef		2001		23.51		14.18		52.79		11.32		15.64		10.71		3.84		3.28		4.22		3.51		10

		Colombia		San Andres Reef		1998		42.11		19.15		26.17		13.67		26.97		11.43		0.55		1.15		4.20		5.10		10

		Colombia		San Andres Reef		1999		34.08		16.55		36.65		8.26		25.64		9.42		0.46		0.78		3.17		2.69		10

		Colombia		San Andres Reef		2000		40.62		7.85		35.17		7.37		21.89		6.67		1.11		1.26		1.20		0.81		8

		Colombia		San Andres Reef		2001		29.43		18.98		38.47		9.19		28.38		11.19		0.49		0.68		3.23		2.40		10

		Costa Rica		Eduardo Reef		2000		22.28		5.71		53.16		8.09		20.59		6.91		0.44		0.78		3.53		2.20		5

		Costa Rica		Punta Cahuita Reef		1999		12.76		5.75		59.38		8.56		13.29		3.34		5.30		2.55		9.27		3.87		5

		Costa Rica		Punta Cahuita Reef		2000		10.80		4.82		62.93		10.54		14.59		6.56		0.30		0.82		11.39		3.71		10

		Cuba		Cayo Coco Reef		1994		33.62		12.11		56.89		12.56		6.86		3.81		0.36		0.42		2.29		1.22		20

		Cuba		Cayo Coco Reef		1995		40.30		9.90		51.62		10.43		5.56		2.73		0.50		0.63		2.02		1.46		10

		Cuba		Cayo Coco Reef		1996		40.22		13.19		52.06		14.53		5.79		3.56		0.20		0.23		1.73		1.07		8

		Cuba		Cayo Coco Reef		1997		41.04		7.40		51.19		9.31		5.77		3.23		0.43		0.58		1.57		0.64		10

		Curacao, N.A.		Spaanse Water Reef		1994		29.27		16.73		27.00		14.81		39.39		9.27		4.02		2.87		0.33		0.32		5

		Curacao, N.A.		Spaanse Water Reef		1995		24.33		7.25		36.97		8.00		34.26		7.65		4.19		2.48		0.25		0.39		20

		Dominican Republic		Boca Chica Reef		1994		33.13		15.36		49.54		13.37		7.81		4.20		0.22		0.16		9.30		4.34		4

		Dominican Republic		El Peñón Reef		1996		31.82		9.52		42.39		5.90		16.83		10.22		1.12		1.27		7.84		6.78		5

		Dominican Republic		El Peñón Reef		1997		47.02		9.01		25.83		15.43		20.75		4.91		0.51		0.45		5.89		3.49		5

		Dominican Republic		El Peñón Reef		2000		34.47		19.85		48.58		19.22		8.20		3.52		2.11		2.99		6.64		4.35		10

		Jamaica		Discovery Bay West Fore Reef		1993		51.07		11.17		30.60		7.22		17.73		4.43		0.00		0.00		0.59		1.02		5

		Jamaica		Discovery Bay West Fore Reef		1994		51.38		14.99		38.73		11.06		9.51		7.06		0.37		0.20		0.00		0.00		5

		Jamaica		Discovery Bay West Fore Reef		1995		30.34		10.91		58.52		8.11		9.74		4.87		1.11		1.10		0.28		0.40		5

		Jamaica		Discovery Bay West Fore Reef		1996		26.34		14.41		61.95		14.07		10.24		2.67		0.38		0.41		1.09		1.18		10

		Jamaica		Discovery Bay West Fore Reef		1997		25.10		12.01		61.41		10.81		10.73		3.44		0.40		0.46		2.37		2.42		10

		Jamaica		Discovery Bay West Fore Reef		1999		21.08		12.49		65.85		12.12		12.10		5.20		0.21		0.34		0.77		1.30		10

		Mexico		Puerto Morelos Reef		1993		40.64		10.35		46.23		6.86		1.82		0.88		5.11		1.24		6.20		4.20		9

		Mexico		Puerto Morelos Reef		1994		7.10		3.21		86.03		3.42		1.61		0.39		2.14		0.99		3.12		1.90		10

		Mexico		Puerto Morelos Reef		1995		0.57		0.90		94.30		2.82		1.57		0.12		1.38		1.11		2.19		1.64		5

		Mexico		Puerto Morelos Reef		1996		1.42		0.36		93.16		2.19		1.10		0.89		1.45		1.15		2.87		1.58		4

		Mexico		Puerto Morelos Reef		1997		1.16		0.99		95.36		1.10		1.27		0.65		0.74		0.42		1.47		1.24		5

		Mexico		Puerto Morelos Reef		1998		1.13		0.98		94.94		0.73		1.15		0.69		0.96		0.65		1.83		1.25		5

		Mexico		Puerto Morelos Reef		1999		2.84		3.33		92.78		2.82		1.12		0.98		1.26		0.24		2.00		1.02		4

		Mexico		Puerto Morelos Reef		2001		0.56		0.77		93.01		2.88		2.32		1.82		1.32		0.90		2.78		1.79		5

		Nicaragua		Great Corn Island Reef		1993		19.95		2.14		47.57		5.00		28.20		5.17		1.99		2.44		2.29		1.47		5

		Nicaragua		Great Corn Island Reef		1995		37.56		6.12		38.01		5.51		22.09		6.11		1.21		0.97		1.13		0.98		5

		Nicaragua		Great Corn Island Reef		1997		18.48		7.21		43.28		9.59		34.75		5.39		2.29		1.97		1.20		1.18		5

		Nicaragua		Great Corn Island Reef		1998		21.58		4.41		37.51		4.93		35.74		4.53		0.86		0.71		4.31		3.17		5

		Panama		Isla Colon Reef		1999		48.25		7.55		21.17		8.75		26.46		5.88		0.26		0.63		3.86		1.79		10

		Panama		Isla Colon Reef		2000		38.03		8.10		33.44		10.93		25.67		5.18		0.20		0.5656117834		2.6647435086		1.2588984024		10

		Panama		Isla Colon Reef		2001		43.73		11.06		29.68		9.17		24.92		9.06		0.21		0.66		1.46		1.67		10

		Puerto Rico		La Parguera Reef		1994		15.50		7.33		29.43		7.48		42.42		8.95		11.13		6.57		1.52		1.68		10

		Puerto Rico		La Parguera Reef		1995		13.11		6.53		30.11		6.60		42.30		6.40		12.50		5.85		1.99		1.67		15

		Puerto Rico		La Parguera Reef		1996		11.41		6.77		33.13		8.86		42.16		7.23		11.78		4.57		1.52		1.73		14

		Puerto Rico		La Parguera Reef		1997		9.23		10.09		32.15		3.08		42.54		5.95		13.39		4.57		2.69		1.83		5

		Puerto Rico		La Parguera Reef		1998		7.79		7.13		29.10		8.19		46.01		12.47		14.99		7.31		2.10		2.74		10

		Puerto Rico		La Parguera Reef		1999		4.67		5.98		33.92		7.36		44.94		10.57		13.54		4.88		2.93		2.75		10

		Puerto Rico		La Parguera Reef		2000		5.69		5.19		37.87		8.61		39.93		8.10		13.53		5.35		2.98		2.49		10

		Puerto Rico		La Parguera Reef		2001		7.11		5.80		33.07		9.24		44.49		12.18		12.85		5.34		2.48		2.36		10

		Saba, N.A.		Ladder Labyrinth Reef		1993		27.71		12.72		42.13		11.12		19.55		7.42		2.06		1.54		8.55		5.16		5

		Saba, N.A.		Ladder Labyrinth Reef		1994		35.25		18.09		41.94		14.65		15.64		7.97		0.15		0.21		7.03		6.25		10

		Saba, N.A.		Ladder Labyrinth Reef		1995		34.82		18.76		46.58		11.17		12.15		5.93		0.01		0.04		6.44		6.86		8

		Saba, N.A.		Ladder Labyrinth Reef		1996		25.24		12.73		56.33		10.50		12.27		5.63		0.14		0.15		6.02		8.88		10

		Saba, N.A.		Ladder Labyrinth Reef		1998		27.02		20.30		54.63		16.96		13.24		5.37		0.20		0.58		4.90		3.66		8

		Trinidad and Tobago		Buccoo Reef		1994		14.12		9.51		54.49		13.28		23.86		16.92		7.48		4.47		0.05		0.17		10

		Trinidad and Tobago		Buccoo Reef		1995		10.35		6.24		57.70		12.82		25.34		16.19		6.62		5.09		0.00		0.00		10

		Trinidad and Tobago		Buccoo Reef		1996		20.85		9.31		44.42		14.07		31.02		19.35		3.26		2.27		0.45		1.05		10

		Trinidad and Tobago		Buccoo Reef		1997		24.48		14.53		35.75		13.13		31.90		16.61		7.48		5.06		0.38		0.64		15

		Trinidad and Tobago		Buccoo Reef		1998		28.34		8.27		32.92		14.97		33.59		17.64		5.01		3.22		0.13		0.35		10

		Trinidad and Tobago		Buccoo Reef		2000		21.83		7.46		41.58		18.73		33.21		17.94		3.37		3.76		0.00		0.00		8

		Venezuela		Cayo Sombrero Reef		1995		39.57		20.09		7.87		13.39		43.12		23.02		7.69		7.37		1.74		2.83		5

		Venezuela		Cayo Sombrero Reef		1996		38.12		9.02		23.40		14.74		33.02		14.30		3.48		3.94		1.97		1.57		10

		Venezuela		Cayo Sombrero Reef		1997		41.83		14.70		7.57		10.59		37.98		10.95		8.44		5.79		4.18		2.87		10

		Venezuela		Cayo Sombrero Reef		1998		50.25		10.60		0.14		0.44		39.46		11.43		6.61		6.00		3.54		2.73		10

		Venezuela		Cayo Sombrero Reef		1999		50.85		14.33		0.81		2.04		39.20		13.75		5.00		5.06		4.14		4.42		20

		Venezuela		Cayo Sombrero Reef		2000		52.29		15.96		4.33		6.66		35.67		13.11		5.82		6.93		1.89		0.76		10

		Venezuela		Cayo Sombrero Reef		2001		47.35		15.37		3.93		7.28		41.25		16.60		4.48		3.81		2.98		2.24		15

		Venezuela		Playa Caimán Reef		1995		20.65		10.48		14.36		9.99		43.42		12.16		20.32		10.99		1.25		1.09		18

		Venezuela		Playa Caimán Reef		1996		55.13		26.06		34.19		23.24		4.48		4.14		5.56		8.98		0.64		1.03		18

		Venezuela		Punta Ballena Reef		1995		47.87		25.95		21.42		11.78		11.95		10.04		5.56		4.90		13.20		7.58		10
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charts

		Country		Reef Site		Year		Algae		SD		Hard Corals		SD				Country		Reef Site		Year		Abiotic		SD		Algae		SD		Hard Corals		SD		Soft Corals		SD		Sponge & Others		SD		# of Transect

		Bahamas		Fernandez Bay Reef		1994		17.51		5.89		9.65		4.69				Colombia		Chengue Bay Reef		1993		10.22		5.33		54.76		13.18		34.54		12.51		0.04		0.14		0.43		0.48		20

		Bahamas		Fernandez Bay Reef		1995		28.97		6.98		7.90		3.42				Colombia		Chengue Bay Reef		1994		14.84		7.67		50.24		12.31		33.31		13.37		1.29		1.77		0.32		0.55		10

		Bahamas		Fernandez Bay Reef		1996		41.81		6.35		5.80		3.02				Colombia		Chengue Bay Reef		1995		18.48		8.49		44.32		7.38		35.06		13.21		1.64		1.87		0.51		0.49		10

		Bahamas		Fernandez Bay Reef		1997		46.64		8.62		5.05		3.87				Colombia		Chengue Bay Reef		1996		16.20		6.54		48.29		10.36		34.07		13.12		1.22		1.35		0.23		0.35		10

		Bahamas		Fernandez Bay Reef		1998		39.31		8.14		6.11		3.32				Colombia		Chengue Bay Reef		1997		16.34		5.28		47.44		10.31		35.23		12.92		0.76		0.82		0.23		0.33		10

		Bahamas		Fernandez Bay Reef		2001		40.92		9.24		4.20		1.88				Colombia		Chengue Bay Reef		1998		23.23		9.24		41.34		10.57		34.49		13.36		0.71		0.80		0.23		0.39		10

																		Colombia		Chengue Bay Reef		1999		23.94		9.10		39.53		13.93		34.78		15.93		1.02		1.11		0.73		0.89		10

																		Colombia		Chengue Bay Reef		2000		15.94		4.99		51.39		15.57		31.11		14.84		0.77		0.89		0.79		0.98		10

																		Colombia		Chengue Bay Reef		2001		29.42		10.08		36.60		13.40		31.40		14.02		1.82		2.18		0.76		0.92		10
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		Country		Reef Site		Year		Algae		SD		Hard Corals		SD

		Bahamas		Fernandez Bay Reef		1994		17.51		5.89		9.65		4.69

		Bahamas		Fernandez Bay Reef		1995		28.97		6.98		7.90		3.42

		Bahamas		Fernandez Bay Reef		1996		41.81		6.35		5.80		3.02

		Bahamas		Fernandez Bay Reef		1997		46.64		8.62		5.05		3.87

		Bahamas		Fernandez Bay Reef		1998		39.31		8.14		6.11		3.32

		Bahamas		Fernandez Bay Reef		2001		40.92		9.24		4.20		1.88

		Barbados		Bellairs Fringing Reef		1993		60.62		16.26		17.61		6.65

		Barbados		Bellairs Fringing Reef		1994		56.01		15.00		15.97		9.44

		Barbados		Bellairs Fringing Reef		1999		55.21		11.39		25.70		9.83

		Barbados		Bellairs Fringing Reef		2000		58.70		4.76		19.91		6.40

		Barbados		Bellairs Fringing Reef		2001		56.60		8.72		33.36		6.65

		Belize		Calabash Reef		1997		57.49		5.76		10.19		3.78

		Belize		Carrie Bow Cay Reef		1994		57.95		8.54		18.20		7.16

		Belize		Carrie Bow Cay Reef		1995		58.47		8.69		17.05		7.19

		Belize		Carrie Bow Cay Reef		1996		63.54		8.91		16.59		8.49

		Belize		Carrie Bow Cay Reef		1997		64.94		8.58		16.17		8.11

		Belize		Carrie Bow Cay Reef		1999		68.86		10.95		12.10		6.35

		Bermuda		Bermuda Reef		1993		23.42		13.78		23.25		5.49

		Bermuda		Bermuda Reef		1994		22.74		10.15		19.71		4.51

		Bermuda		Bermuda Reef		1995		11.19		3.70		20.55		5.21

		Bermuda		Bermuda Reef		1997		36.81		9.07		25.38		9.46

		Bermuda		Bermuda Reef		1998		46.47		14.14		20.55		7.19

		Bermuda		Bermuda Reef		1999		38.05		12.34		20.51		6.96

		Bermuda		Bermuda Reef		2000		48.90		9.03		18.75		6.62

		Bonaire, N.A.		Barcadera Reef		1994		32.67		9.19		29.67		8.94

		Bonaire, N.A.		Barcadera Reef		1995		37.47		5.73		29.84		8.61

		Bonaire, N.A.		Barcadera Reef		1996		40.10		6.86		28.93		7.15

		Bonaire, N.A.		Barcadera Reef		1997		48.09		7.53		27.55		8.25

		Cayman Islands		Grand Cayman Reef		1995		57.45		13.68		19.09		7.54

		Cayman Islands		Grand Cayman Reef		1997		41.27		12.64		25.70		13.40

		Cayman Islands		Grand Cayman Reef		2000		56.58		17.86		15.85		8.61

		Cayman Islands		Grand Cayman Reef		2001		60.05		14.29		15.42		6.81

		Colombia		Chengue Bay Reef		1993		54.76		13.18		34.54		12.51

		Colombia		Chengue Bay Reef		1994		50.24		12.31		33.31		13.37

		Colombia		Chengue Bay Reef		1995		44.32		7.38		35.06		13.21

		Colombia		Chengue Bay Reef		1996		48.29		10.36		34.07		13.12

		Colombia		Chengue Bay Reef		1997		47.44		10.31		35.23		12.92

		Colombia		Chengue Bay Reef		1998		41.34		10.57		34.49		13.36

		Colombia		Chengue Bay Reef		1999		39.53		13.93		34.78		15.93

		Colombia		Chengue Bay Reef		2000		51.39		15.57		31.11		14.84

		Colombia		Chengue Bay Reef		2001		36.60		13.40		31.40		14.02

		Colombia		Providencia Reef		2000		41.64		13.73		13.06		8.24

		Colombia		Providencia Reef		2001		52.79		11.32		15.64		10.71

		Colombia		San Andres Reef		1998		26.17		13.67		26.97		11.43

		Colombia		San Andres Reef		1999		36.65		8.26		25.64		9.42

		Colombia		San Andres Reef		2000		35.17		7.37		21.89		6.67

		Colombia		San Andres Reef		2001		38.47		9.19		28.38		11.19

		Costa Rica		Eduardo Reef		2000		53.16		8.09		20.59		6.91

		Costa Rica		Punta Cahuita Reef		1999		59.38		8.56		13.29		3.34

		Costa Rica		Punta Cahuita Reef		2000		62.93		10.54		14.59		6.56

		Cuba		Cayo Coco Reef		1994		56.89		12.56		6.86		3.81

		Cuba		Cayo Coco Reef		1995		51.62		10.43		5.56		2.73

		Cuba		Cayo Coco Reef		1996		52.06		14.53		5.79		3.56

		Cuba		Cayo Coco Reef		1997		51.19		9.31		5.77		3.23

		Curacao, N.A.		Spaanse Water Reef		1994		27.00		14.81		39.39		9.27

		Curacao, N.A.		Spaanse Water Reef		1995		36.97		8.00		34.26		7.65

		Dominican Republic		Boca Chica Reef		1994		49.54		13.37		7.81		4.20

		Dominican Republic		El Peñón Reef		1996		42.39		5.90		16.83		10.22

		Dominican Republic		El Peñón Reef		1997		25.83		15.43		20.75		4.91

		Dominican Republic		El Peñón Reef		2000		48.58		19.22		8.20		3.52

		Jamaica		Discovery Bay West Fore Reef		1993		30.60		7.22		17.73		4.43

		Jamaica		Discovery Bay West Fore Reef		1994		38.73		11.06		9.51		7.06

		Jamaica		Discovery Bay West Fore Reef		1995		58.52		8.11		9.74		4.87

		Jamaica		Discovery Bay West Fore Reef		1996		61.95		14.07		10.24		2.67

		Jamaica		Discovery Bay West Fore Reef		1997		61.41		10.81		10.73		3.44

		Jamaica		Discovery Bay West Fore Reef		1998

		Jamaica		Discovery Bay West Fore Reef		1999		65.85		12.12		12.10		5.20

		Mexico		Puerto Morelos Reef		1993		46.23		6.86		1.82		0.88

		Mexico		Puerto Morelos Reef		1994		86.03		3.42		1.61		0.39

		Mexico		Puerto Morelos Reef		1995		94.30		2.82		1.57		0.12

		Mexico		Puerto Morelos Reef		1996		93.16		2.19		1.10		0.89

		Mexico		Puerto Morelos Reef		1997		95.36		1.10		1.27		0.65

		Mexico		Puerto Morelos Reef		1998		94.94		0.73		1.15		0.69

		Mexico		Puerto Morelos Reef		1999		92.78		2.82		1.12		0.98

		Mexico		Puerto Morelos Reef		2001		93.01		2.88		2.32		1.82

		Nicaragua		Great Corn Island Reef		1993		47.57		5.00		28.20		5.17

		Nicaragua		Great Corn Island Reef		1995		38.01		5.51		22.09		6.11

		Nicaragua		Great Corn Island Reef		1997		43.28		9.59		34.75		5.39

		Nicaragua		Great Corn Island Reef		1998		37.51		4.93		35.74		4.53

		Panama		Isla Colon Reef		1999		21.17		8.75		26.46		5.88

		Panama		Isla Colon Reef		2000		33.44		10.93		25.67		5.18

		Panama		Isla Colon Reef		2001		29.68		9.17		24.92		9.06

		Puerto Rico		La Parguera Reef		1994		29.43		7.48		42.42		8.95

		Puerto Rico		La Parguera Reef		1995		30.11		6.60		42.30		6.40

		Puerto Rico		La Parguera Reef		1996		33.13		8.86		42.16		7.23

		Puerto Rico		La Parguera Reef		1997		32.15		3.08		42.54		5.95

		Puerto Rico		La Parguera Reef		1998		29.10		8.19		46.01		12.47

		Puerto Rico		La Parguera Reef		1999		33.92		7.36		44.94		10.57

		Puerto Rico		La Parguera Reef		2000		37.87		8.61		39.93		8.10

		Puerto Rico		La Parguera Reef		2001		33.07		9.24		44.49		12.18

		Saba, N.A.		Ladder Labyrinth Reef		1993		42.13		11.12		19.55		7.42

		Saba, N.A.		Ladder Labyrinth Reef		1994		41.94		14.65		15.64		7.97

		Saba, N.A.		Ladder Labyrinth Reef		1995		46.58		11.17		12.15		5.93

		Saba, N.A.		Ladder Labyrinth Reef		1996		56.33		10.50		12.27		5.63

		Saba, N.A.		Ladder Labyrinth Reef		1998		54.63		16.96		13.24		5.37

		Trinidad and Tobago		Buccoo Reef		1994		54.49		13.28		23.86		16.92

		Trinidad and Tobago		Buccoo Reef		1995		57.70		12.82		25.34		16.19

		Trinidad and Tobago		Buccoo Reef		1996		44.42		14.07		31.02		19.35

		Trinidad and Tobago		Buccoo Reef		1997		35.75		13.13		31.90		16.61

		Trinidad and Tobago		Buccoo Reef		1998		32.92		14.97		33.59		17.64

		Trinidad and Tobago		Buccoo Reef		2000		41.58		18.73		33.21		17.94

		Venezuela		Cayo Sombrero Reef		1995		7.87		13.39		43.12		23.02

		Venezuela		Cayo Sombrero Reef		1996		23.40		14.74		33.02		14.30

		Venezuela		Cayo Sombrero Reef		1997		7.57		10.59		37.98		10.95

		Venezuela		Cayo Sombrero Reef		1998		0.14		0.44		39.46		11.43

		Venezuela		Cayo Sombrero Reef		1999		0.81		2.04		39.20		13.75

		Venezuela		Cayo Sombrero Reef		2000		4.33		6.66		35.67		13.11

		Venezuela		Cayo Sombrero Reef		2001		3.93		7.28		41.25		16.60

		Venezuela		Playa Caimán Reef		1995		14.36		9.99		43.42		12.16

		Venezuela		Playa Caimán Reef		1996		34.19		23.24		4.48		4.14

		Venezuela		Punta Ballena Reef		1995		21.42		11.78		11.95		10.04





		Country		Reef Site		Year		Abiotic		SD		Algae		SD		Hard Corals		SD		Soft Corals		SD		Sponge & Others		SD		# of Transect

		Bahamas		Fernandez Bay Reef		1994		67.85		5.19		17.51		5.89		9.65		4.69		0.09		0.12		4.90		3.14		10

		Bahamas		Fernandez Bay Reef		1995		59.12		7.32		28.97		6.98		7.90		3.42		0.13		0.15		3.88		2.46		20

		Bahamas		Fernandez Bay Reef		1996		49.07		7.14		41.81		6.35		5.80		3.02		0.25		0.40		3.07		1.16		10

		Bahamas		Fernandez Bay Reef		1997		45.88		9.85		46.64		8.62		5.05		3.87		0.06		0.13		2.37		1.77		10

		Bahamas		Fernandez Bay Reef		1998		51.67		9.51		39.31		8.14		6.11		3.32		0.21		0.24		2.70		1.72		10

		Bahamas		Fernandez Bay Reef		2001		51.54		8.02		40.92		9.24		4.20		1.88		0.50		1.08		2.84		2.14		10

		Barbados		Bellairs Fringing Reef		1993		20.42		13.99		60.62		16.26		17.61		6.65		0.00		0.00		1.36		2.09		10

		Barbados		Bellairs Fringing Reef		1994		27.79		9.41		56.01		15.00		15.97		9.44		0.12		0.43		0.10		0.28		19

		Barbados		Bellairs Fringing Reef		1999		15.92		6.18		55.21		11.39		25.70		9.83		0.10		0.22		3.07		2.58		5

		Barbados		Bellairs Fringing Reef		2000		16.98		6.10		58.70		4.76		19.91		6.40		0.00		0.00		4.41		2.20		5

		Barbados		Bellairs Fringing Reef		2001		7.96		5.74		56.60		8.72		33.36		6.65		0.25		0.34		1.84		1.80		5

		Belize		Calabash Reef		1997		30.43		5.10		57.49		5.76		10.19		3.78		0.75		0.55		1.14		0.76		10

		Belize		Carrie Bow Cay Reef		1994		19.96		5.59		57.95		8.54		18.20		7.16		1.41		0.93		2.48		2.21		20

		Belize		Carrie Bow Cay Reef		1995		20.10		4.35		58.47		8.69		17.05		7.19		1.59		1.23		2.79		2.82		20

		Belize		Carrie Bow Cay Reef		1996		16.26		3.82		63.54		8.91		16.59		8.49		1.48		1.25		2.14		2.54		10

		Belize		Carrie Bow Cay Reef		1997		14.68		3.55		64.94		8.58		16.17		8.11		1.70		1.25		2.52		2.74		10

		Belize		Carrie Bow Cay Reef		1999		13.65		7.30		68.86		10.95		12.10		6.35		2.58		1.95		2.81		2.88		10

		Bermuda		Bermuda Reef		1993		52.54		14.24		23.42		13.78		23.25		5.49		0.49		0.60		0.30		0.87		10

		Bermuda		Bermuda Reef		1994		56.90		10.19		22.74		10.15		19.71		4.51		0.53		0.43		0.12		0.21		10

		Bermuda		Bermuda Reef		1995		67.47		4.91		11.19		3.70		20.55		5.21		0.70		0.66		0.09		0.14		10

		Bermuda		Bermuda Reef		1997		34.28		3.83		36.81		9.07		25.38		9.46		3.34		2.71		0.19		0.27		5

		Bermuda		Bermuda Reef		1998		31.87		13.14		46.47		14.14		20.55		7.19		0.99		0.93		0.11		0.16		10

		Bermuda		Bermuda Reef		1999		40.65		7.27		38.05		12.34		20.51		6.96		0.74		0.54		0.05		0.11		10

		Bermuda		Bermuda Reef		2000		31.50		5.86		48.90		9.03		18.75		6.62		0.74		0.53		0.11		0.25		10

		Bermuda		Bermuda Reef		2001		34.23		12.43		47.21		16.36		18.08		5.69		0.41		0.73		0.06		0.16		10

		Bonaire, N.A.		Barcadera Reef		1994		34.45		5.17		32.67		9.19		29.67		8.94		2.40		2.17		0.81		1.19		10

		Bonaire, N.A.		Barcadera Reef		1995		29.25		5.32		37.47		5.73		29.84		8.61		2.72		2.13		0.72		0.67		10

		Bonaire, N.A.		Barcadera Reef		1996		27.47		5.36		40.10		6.86		28.93		7.15		2.59		1.79		0.90		0.63		10

		Bonaire, N.A.		Barcadera Reef		1997		21.36		6.23		48.09		7.53		27.55		8.25		2.43		2.05		0.56		0.50		9

		Cayman Islands		Grand Cayman Reef		1995		18.41		14.56		57.45		13.68		19.09		7.54		2.46		2.49		2.58		2.25		10

		Cayman Islands		Grand Cayman Reef		1997		29.40		15.57		41.27		12.64		25.70		13.40		2.48		3.44		1.14		1.20		10

		Cayman Islands		Grand Cayman Reef		2000		23.68		13.69		56.58		17.86		15.85		8.61		2.70		3.24		1.19		1.00		10

		Cayman Islands		Grand Cayman Reef		2001		21.49		13.03		60.05		14.29		15.42		6.81		2.16		1.91		0.88		1.09		10

		Colombia		Chengue Bay Reef		1993		10.22		5.33		54.76		13.18		34.54		12.51		0.04		0.14		0.43		0.48		20

		Colombia		Chengue Bay Reef		1994		14.84		7.67		50.24		12.31		33.31		13.37		1.29		1.77		0.32		0.55		10

		Colombia		Chengue Bay Reef		1995		18.48		8.49		44.32		7.38		35.06		13.21		1.64		1.87		0.51		0.49		10

		Colombia		Chengue Bay Reef		1996		16.20		6.54		48.29		10.36		34.07		13.12		1.22		1.35		0.23		0.35		10

		Colombia		Chengue Bay Reef		1997		16.34		5.28		47.44		10.31		35.23		12.92		0.76		0.82		0.23		0.33		10

		Colombia		Chengue Bay Reef		1998		23.23		9.24		41.34		10.57		34.49		13.36		0.71		0.80		0.23		0.39		10

		Colombia		Chengue Bay Reef		1999		23.94		9.10		39.53		13.93		34.78		15.93		1.02		1.11		0.73		0.89		10

		Colombia		Chengue Bay Reef		2000		15.94		4.99		51.39		15.57		31.11		14.84		0.77		0.89		0.79		0.98		10

		Colombia		Chengue Bay Reef		2001		29.42		10.08		36.60		13.40		31.40		14.02		1.82		2.18		0.76		0.92		10

		Colombia		Providencia Reef		2000		40.44		8.91		41.64		13.73		13.06		8.24		2.65		2.36		2.21		2.36		10

		Colombia		Providencia Reef		2001		23.51		14.18		52.79		11.32		15.64		10.71		3.84		3.28		4.22		3.51		10

		Colombia		San Andres Reef		1998		42.11		19.15		26.17		13.67		26.97		11.43		0.55		1.15		4.20		5.10		10

		Colombia		San Andres Reef		1999		34.08		16.55		36.65		8.26		25.64		9.42		0.46		0.78		3.17		2.69		10

		Colombia		San Andres Reef		2000		40.62		7.85		35.17		7.37		21.89		6.67		1.11		1.26		1.20		0.81		8

		Colombia		San Andres Reef		2001		29.43		18.98		38.47		9.19		28.38		11.19		0.49		0.68		3.23		2.40		10

		Costa Rica		Eduardo Reef		2000		22.28		5.71		53.16		8.09		20.59		6.91		0.44		0.78		3.53		2.20		5

		Costa Rica		Punta Cahuita Reef		1999		12.76		5.75		59.38		8.56		13.29		3.34		5.30		2.55		9.27		3.87		5

		Costa Rica		Punta Cahuita Reef		2000		10.80		4.82		62.93		10.54		14.59		6.56		0.30		0.82		11.39		3.71		10

		Cuba		Cayo Coco Reef		1994		33.62		12.11		56.89		12.56		6.86		3.81		0.36		0.42		2.29		1.22		20

		Cuba		Cayo Coco Reef		1995		40.30		9.90		51.62		10.43		5.56		2.73		0.50		0.63		2.02		1.46		10

		Cuba		Cayo Coco Reef		1996		40.22		13.19		52.06		14.53		5.79		3.56		0.20		0.23		1.73		1.07		8

		Cuba		Cayo Coco Reef		1997		41.04		7.40		51.19		9.31		5.77		3.23		0.43		0.58		1.57		0.64		10

		Curacao, N.A.		Spaanse Water Reef		1994		29.27		16.73		27.00		14.81		39.39		9.27		4.02		2.87		0.33		0.32		5

		Curacao, N.A.		Spaanse Water Reef		1995		24.33		7.25		36.97		8.00		34.26		7.65		4.19		2.48		0.25		0.39		20

		Dominican Republic		Boca Chica Reef		1994		33.13		15.36		49.54		13.37		7.81		4.20		0.22		0.16		9.30		4.34		4

		Dominican Republic		El Peñón Reef		1996		31.82		9.52		42.39		5.90		16.83		10.22		1.12		1.27		7.84		6.78		5

		Dominican Republic		El Peñón Reef		1997		47.02		9.01		25.83		15.43		20.75		4.91		0.51		0.45		5.89		3.49		5

		Dominican Republic		El Peñón Reef		2000		34.47		19.85		48.58		19.22		8.20		3.52		2.11		2.99		6.64		4.35		10

		Jamaica		Discovery Bay West Fore Reef		1993		51.07		11.17		30.60		7.22		17.73		4.43		0.00		0.00		0.59		1.02		5

		Jamaica		Discovery Bay West Fore Reef		1994		51.38		14.99		38.73		11.06		9.51		7.06		0.37		0.20		0.00		0.00		5

		Jamaica		Discovery Bay West Fore Reef		1995		30.34		10.91		58.52		8.11		9.74		4.87		1.11		1.10		0.28		0.40		5

		Jamaica		Discovery Bay West Fore Reef		1996		26.34		14.41		61.95		14.07		10.24		2.67		0.38		0.41		1.09		1.18		10

		Jamaica		Discovery Bay West Fore Reef		1997		25.10		12.01		61.41		10.81		10.73		3.44		0.40		0.46		2.37		2.42		10

		Jamaica		Discovery Bay West Fore Reef		1999		21.08		12.49		65.85		12.12		12.10		5.20		0.21		0.34		0.77		1.30		10

		Mexico		Puerto Morelos Reef		1993		40.64		10.35		46.23		6.86		1.82		0.88		5.11		1.24		6.20		4.20		9

		Mexico		Puerto Morelos Reef		1994		7.10		3.21		86.03		3.42		1.61		0.39		2.14		0.99		3.12		1.90		10

		Mexico		Puerto Morelos Reef		1995		0.57		0.90		94.30		2.82		1.57		0.12		1.38		1.11		2.19		1.64		5

		Mexico		Puerto Morelos Reef		1996		1.42		0.36		93.16		2.19		1.10		0.89		1.45		1.15		2.87		1.58		4

		Mexico		Puerto Morelos Reef		1997		1.16		0.99		95.36		1.10		1.27		0.65		0.74		0.42		1.47		1.24		5

		Mexico		Puerto Morelos Reef		1998		1.13		0.98		94.94		0.73		1.15		0.69		0.96		0.65		1.83		1.25		5

		Mexico		Puerto Morelos Reef		1999		2.84		3.33		92.78		2.82		1.12		0.98		1.26		0.24		2.00		1.02		4

		Mexico		Puerto Morelos Reef		2001		0.56		0.77		93.01		2.88		2.32		1.82		1.32		0.90		2.78		1.79		5

		Nicaragua		Great Corn Island Reef		1993		19.95		2.14		47.57		5.00		28.20		5.17		1.99		2.44		2.29		1.47		5

		Nicaragua		Great Corn Island Reef		1995		37.56		6.12		38.01		5.51		22.09		6.11		1.21		0.97		1.13		0.98		5

		Nicaragua		Great Corn Island Reef		1997		18.48		7.21		43.28		9.59		34.75		5.39		2.29		1.97		1.20		1.18		5

		Nicaragua		Great Corn Island Reef		1998		21.58		4.41		37.51		4.93		35.74		4.53		0.86		0.71		4.31		3.17		5

		Panama		Isla Colon Reef		1999		48.25		7.55		21.17		8.75		26.46		5.88		0.26		0.63		3.86		1.79		10

		Panama		Isla Colon Reef		2000		38.03		8.10		33.44		10.93		25.67		5.18		0.20		0.5656117834		2.6647435086		1.2588984024		10

		Panama		Isla Colon Reef		2001		43.73		11.06		29.68		9.17		24.92		9.06		0.21		0.66		1.46		1.67		10

		Puerto Rico		La Parguera Reef		1994		15.50		7.33		29.43		7.48		42.42		8.95		11.13		6.57		1.52		1.68		10

		Puerto Rico		La Parguera Reef		1995		13.11		6.53		30.11		6.60		42.30		6.40		12.50		5.85		1.99		1.67		15

		Puerto Rico		La Parguera Reef		1996		11.41		6.77		33.13		8.86		42.16		7.23		11.78		4.57		1.52		1.73		14

		Puerto Rico		La Parguera Reef		1997		9.23		10.09		32.15		3.08		42.54		5.95		13.39		4.57		2.69		1.83		5

		Puerto Rico		La Parguera Reef		1998		7.79		7.13		29.10		8.19		46.01		12.47		14.99		7.31		2.10		2.74		10

		Puerto Rico		La Parguera Reef		1999		4.67		5.98		33.92		7.36		44.94		10.57		13.54		4.88		2.93		2.75		10

		Puerto Rico		La Parguera Reef		2000		5.69		5.19		37.87		8.61		39.93		8.10		13.53		5.35		2.98		2.49		10

		Puerto Rico		La Parguera Reef		2001		7.11		5.80		33.07		9.24		44.49		12.18		12.85		5.34		2.48		2.36		10

		Saba, N.A.		Ladder Labyrinth Reef		1993		27.71		12.72		42.13		11.12		19.55		7.42		2.06		1.54		8.55		5.16		5

		Saba, N.A.		Ladder Labyrinth Reef		1994		35.25		18.09		41.94		14.65		15.64		7.97		0.15		0.21		7.03		6.25		10

		Saba, N.A.		Ladder Labyrinth Reef		1995		34.82		18.76		46.58		11.17		12.15		5.93		0.01		0.04		6.44		6.86		8

		Saba, N.A.		Ladder Labyrinth Reef		1996		25.24		12.73		56.33		10.50		12.27		5.63		0.14		0.15		6.02		8.88		10

		Saba, N.A.		Ladder Labyrinth Reef		1998		27.02		20.30		54.63		16.96		13.24		5.37		0.20		0.58		4.90		3.66		8

		Trinidad and Tobago		Buccoo Reef		1994		14.12		9.51		54.49		13.28		23.86		16.92		7.48		4.47		0.05		0.17		10

		Trinidad and Tobago		Buccoo Reef		1995		10.35		6.24		57.70		12.82		25.34		16.19		6.62		5.09		0.00		0.00		10

		Trinidad and Tobago		Buccoo Reef		1996		20.85		9.31		44.42		14.07		31.02		19.35		3.26		2.27		0.45		1.05		10

		Trinidad and Tobago		Buccoo Reef		1997		24.48		14.53		35.75		13.13		31.90		16.61		7.48		5.06		0.38		0.64		15

		Trinidad and Tobago		Buccoo Reef		1998		28.34		8.27		32.92		14.97		33.59		17.64		5.01		3.22		0.13		0.35		10

		Trinidad and Tobago		Buccoo Reef		2000		21.83		7.46		41.58		18.73		33.21		17.94		3.37		3.76		0.00		0.00		8

		Venezuela		Cayo Sombrero Reef		1995		39.57		20.09		7.87		13.39		43.12		23.02		7.69		7.37		1.74		2.83		5

		Venezuela		Cayo Sombrero Reef		1996		38.12		9.02		23.40		14.74		33.02		14.30		3.48		3.94		1.97		1.57		10

		Venezuela		Cayo Sombrero Reef		1997		41.83		14.70		7.57		10.59		37.98		10.95		8.44		5.79		4.18		2.87		10

		Venezuela		Cayo Sombrero Reef		1998		50.25		10.60		0.14		0.44		39.46		11.43		6.61		6.00		3.54		2.73		10

		Venezuela		Cayo Sombrero Reef		1999		50.85		14.33		0.81		2.04		39.20		13.75		5.00		5.06		4.14		4.42		20

		Venezuela		Cayo Sombrero Reef		2000		52.29		15.96		4.33		6.66		35.67		13.11		5.82		6.93		1.89		0.76		10

		Venezuela		Cayo Sombrero Reef		2001		47.35		15.37		3.93		7.28		41.25		16.60		4.48		3.81		2.98		2.24		15

		Venezuela		Playa Caimán Reef		1995		20.65		10.48		14.36		9.99		43.42		12.16		20.32		10.99		1.25		1.09		18

		Venezuela		Playa Caimán Reef		1996		55.13		26.06		34.19		23.24		4.48		4.14		5.56		8.98		0.64		1.03		18

		Venezuela		Punta Ballena Reef		1995		47.87		25.95		21.42		11.78		11.95		10.04		5.56		4.90		13.20		7.58		10
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charts

		Country		Reef Site		Year		Algae		SD		Hard Corals		SD				Country		Reef Site		Year		Abiotic		SD		Algae		SD		Hard Corals		SD		Soft Corals		SD		Sponge & Others		SD		# of Transect

		Bahamas		Fernandez Bay Reef		1994		17.51		5.89		9.65		4.69				Colombia		Chengue Bay Reef		1993		10.22		5.33		54.76		13.18		34.54		12.51		0.04		0.14		0.43		0.48		20

		Bahamas		Fernandez Bay Reef		1995		28.97		6.98		7.90		3.42				Colombia		Chengue Bay Reef		1994		14.84		7.67		50.24		12.31		33.31		13.37		1.29		1.77		0.32		0.55		10

		Bahamas		Fernandez Bay Reef		1996		41.81		6.35		5.80		3.02				Colombia		Chengue Bay Reef		1995		18.48		8.49		44.32		7.38		35.06		13.21		1.64		1.87		0.51		0.49		10

		Bahamas		Fernandez Bay Reef		1997		46.64		8.62		5.05		3.87				Colombia		Chengue Bay Reef		1996		16.20		6.54		48.29		10.36		34.07		13.12		1.22		1.35		0.23		0.35		10

		Bahamas		Fernandez Bay Reef		1998		39.31		8.14		6.11		3.32				Colombia		Chengue Bay Reef		1997		16.34		5.28		47.44		10.31		35.23		12.92		0.76		0.82		0.23		0.33		10

		Bahamas		Fernandez Bay Reef		2001		40.92		9.24		4.20		1.88				Colombia		Chengue Bay Reef		1998		23.23		9.24		41.34		10.57		34.49		13.36		0.71		0.80		0.23		0.39		10

																		Colombia		Chengue Bay Reef		1999		23.94		9.10		39.53		13.93		34.78		15.93		1.02		1.11		0.73		0.89		10

																		Colombia		Chengue Bay Reef		2000		15.94		4.99		51.39		15.57		31.11		14.84		0.77		0.89		0.79		0.98		10

																		Colombia		Chengue Bay Reef		2001		29.42		10.08		36.60		13.40		31.40		14.02		1.82		2.18		0.76		0.92		10
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		Country		Reef Site		Year		Algae		SD		Hard Corals		SD

		Bahamas		Fernandez Bay Reef		1994		17.51		5.89		9.65		4.69

		Bahamas		Fernandez Bay Reef		1995		28.97		6.98		7.90		3.42

		Bahamas		Fernandez Bay Reef		1996		41.81		6.35		5.80		3.02

		Bahamas		Fernandez Bay Reef		1997		46.64		8.62		5.05		3.87

		Bahamas		Fernandez Bay Reef		1998		39.31		8.14		6.11		3.32

		Bahamas		Fernandez Bay Reef		2001		40.92		9.24		4.20		1.88

		Barbados		Bellairs Fringing Reef		1993		60.62		16.26		17.61		6.65

		Barbados		Bellairs Fringing Reef		1994		56.01		15.00		15.97		9.44

		Barbados		Bellairs Fringing Reef		1999		55.21		11.39		25.70		9.83

		Barbados		Bellairs Fringing Reef		2000		58.70		4.76		19.91		6.40

		Barbados		Bellairs Fringing Reef		2001		56.60		8.72		33.36		6.65

		Belize		Calabash Reef		1997		57.49		5.76		10.19		3.78

		Belize		Carrie Bow Cay Reef		1994		57.95		8.54		18.20		7.16

		Belize		Carrie Bow Cay Reef		1995		58.47		8.69		17.05		7.19

		Belize		Carrie Bow Cay Reef		1996		63.54		8.91		16.59		8.49

		Belize		Carrie Bow Cay Reef		1997		64.94		8.58		16.17		8.11

		Belize		Carrie Bow Cay Reef		1999		68.86		10.95		12.10		6.35

		Bermuda		Bermuda Reef		1993		23.42		13.78		23.25		5.49

		Bermuda		Bermuda Reef		1994		22.74		10.15		19.71		4.51

		Bermuda		Bermuda Reef		1995		11.19		3.70		20.55		5.21

		Bermuda		Bermuda Reef		1997		36.81		9.07		25.38		9.46

		Bermuda		Bermuda Reef		1998		46.47		14.14		20.55		7.19

		Bermuda		Bermuda Reef		1999		38.05		12.34		20.51		6.96

		Bermuda		Bermuda Reef		2000		48.90		9.03		18.75		6.62

		Bonaire, N.A.		Barcadera Reef		1994		32.67		9.19		29.67		8.94

		Bonaire, N.A.		Barcadera Reef		1995		37.47		5.73		29.84		8.61

		Bonaire, N.A.		Barcadera Reef		1996		40.10		6.86		28.93		7.15

		Bonaire, N.A.		Barcadera Reef		1997		48.09		7.53		27.55		8.25

		Cayman Islands		Grand Cayman Reef		1995		57.45		13.68		19.09		7.54

		Cayman Islands		Grand Cayman Reef		1997		41.27		12.64		25.70		13.40

		Cayman Islands		Grand Cayman Reef		2000		56.58		17.86		15.85		8.61

		Cayman Islands		Grand Cayman Reef		2001		60.05		14.29		15.42		6.81

		Colombia		Chengue Bay Reef		1993		54.76		13.18		34.54		12.51

		Colombia		Chengue Bay Reef		1994		50.24		12.31		33.31		13.37

		Colombia		Chengue Bay Reef		1995		44.32		7.38		35.06		13.21

		Colombia		Chengue Bay Reef		1996		48.29		10.36		34.07		13.12

		Colombia		Chengue Bay Reef		1997		47.44		10.31		35.23		12.92

		Colombia		Chengue Bay Reef		1998		41.34		10.57		34.49		13.36

		Colombia		Chengue Bay Reef		1999		39.53		13.93		34.78		15.93

		Colombia		Chengue Bay Reef		2000		51.39		15.57		31.11		14.84

		Colombia		Chengue Bay Reef		2001		36.60		13.40		31.40		14.02

		Colombia		Providencia Reef		2000		41.64		13.73		13.06		8.24

		Colombia		Providencia Reef		2001		52.79		11.32		15.64		10.71

		Colombia		San Andres Reef		1998		26.17		13.67		26.97		11.43

		Colombia		San Andres Reef		1999		36.65		8.26		25.64		9.42

		Colombia		San Andres Reef		2000		35.17		7.37		21.89		6.67

		Colombia		San Andres Reef		2001		38.47		9.19		28.38		11.19

		Costa Rica		Eduardo Reef		2000		53.16		8.09		20.59		6.91

		Costa Rica		Punta Cahuita Reef		1999		59.38		8.56		13.29		3.34

		Costa Rica		Punta Cahuita Reef		2000		62.93		10.54		14.59		6.56

		Cuba		Cayo Coco Reef		1994		56.89		12.56		6.86		3.81

		Cuba		Cayo Coco Reef		1995		51.62		10.43		5.56		2.73

		Cuba		Cayo Coco Reef		1996		52.06		14.53		5.79		3.56

		Cuba		Cayo Coco Reef		1997		51.19		9.31		5.77		3.23

		Curacao, N.A.		Spaanse Water Reef		1994		27.00		14.81		39.39		9.27

		Curacao, N.A.		Spaanse Water Reef		1995		36.97		8.00		34.26		7.65

		Dominican Republic		Boca Chica Reef		1994		49.54		13.37		7.81		4.20

		Dominican Republic		El Peñón Reef		1996		42.39		5.90		16.83		10.22

		Dominican Republic		El Peñón Reef		1997		25.83		15.43		20.75		4.91

		Dominican Republic		El Peñón Reef		1998

		Dominican Republic		El Peñón Reef		1999

		Dominican Republic		El Peñón Reef		2000		48.58		19.22		8.20		3.52

		Dominican Republic		El Peñón Reef		2001		36.68		14.15		11.50		4.93

		Jamaica		Discovery Bay West Fore Reef		1993		30.60		7.22		17.73		4.43

		Jamaica		Discovery Bay West Fore Reef		1994		38.73		11.06		9.51		7.06

		Jamaica		Discovery Bay West Fore Reef		1995		58.52		8.11		9.74		4.87

		Jamaica		Discovery Bay West Fore Reef		1996		61.95		14.07		10.24		2.67

		Jamaica		Discovery Bay West Fore Reef		1997		61.41		10.81		10.73		3.44

		Jamaica		Discovery Bay West Fore Reef		1999		65.85		12.12		12.10		5.20

		Mexico		Puerto Morelos Reef		1993		46.23		6.86		1.82		0.88

		Mexico		Puerto Morelos Reef		1994		86.03		3.42		1.61		0.39

		Mexico		Puerto Morelos Reef		1995		94.30		2.82		1.57		0.12

		Mexico		Puerto Morelos Reef		1996		93.16		2.19		1.10		0.89

		Mexico		Puerto Morelos Reef		1997		95.36		1.10		1.27		0.65

		Mexico		Puerto Morelos Reef		1998		94.94		0.73		1.15		0.69

		Mexico		Puerto Morelos Reef		1999		92.78		2.82		1.12		0.98

		Mexico		Puerto Morelos Reef		2001		93.01		2.88		2.32		1.82

		Nicaragua		Great Corn Island Reef		1993		47.57		5.00		28.20		5.17

		Nicaragua		Great Corn Island Reef		1995		38.01		5.51		22.09		6.11

		Nicaragua		Great Corn Island Reef		1997		43.28		9.59		34.75		5.39

		Nicaragua		Great Corn Island Reef		1998		37.51		4.93		35.74		4.53

		Panama		Isla Colon Reef		1999		21.17		8.75		26.46		5.88

		Panama		Isla Colon Reef		2000		33.44		10.93		25.67		5.18

		Panama		Isla Colon Reef		2001		29.68		9.17		24.92		9.06

		Puerto Rico		La Parguera Reef		1994		29.43		7.48		42.42		8.95

		Puerto Rico		La Parguera Reef		1995		30.11		6.60		42.30		6.40

		Puerto Rico		La Parguera Reef		1996		33.13		8.86		42.16		7.23

		Puerto Rico		La Parguera Reef		1997		32.15		3.08		42.54		5.95

		Puerto Rico		La Parguera Reef		1998		29.10		8.19		46.01		12.47

		Puerto Rico		La Parguera Reef		1999		33.92		7.36		44.94		10.57

		Puerto Rico		La Parguera Reef		2000		37.87		8.61		39.93		8.10

		Puerto Rico		La Parguera Reef		2001		33.07		9.24		44.49		12.18

		Saba, N.A.		Ladder Labyrinth Reef		1993		42.13		11.12		19.55		7.42

		Saba, N.A.		Ladder Labyrinth Reef		1994		41.94		14.65		15.64		7.97

		Saba, N.A.		Ladder Labyrinth Reef		1995		46.58		11.17		12.15		5.93

		Saba, N.A.		Ladder Labyrinth Reef		1996		56.33		10.50		12.27		5.63

		Saba, N.A.		Ladder Labyrinth Reef		1998		54.63		16.96		13.24		5.37

		Trinidad and Tobago		Buccoo Reef		1994		54.49		13.28		23.86		16.92

		Trinidad and Tobago		Buccoo Reef		1995		57.70		12.82		25.34		16.19

		Trinidad and Tobago		Buccoo Reef		1996		44.42		14.07		31.02		19.35

		Trinidad and Tobago		Buccoo Reef		1997		35.75		13.13		31.90		16.61

		Trinidad and Tobago		Buccoo Reef		1998		32.92		14.97		33.59		17.64

		Trinidad and Tobago		Buccoo Reef		2000		41.58		18.73		33.21		17.94

		Venezuela		Cayo Sombrero Reef		1995		7.87		13.39		43.12		23.02

		Venezuela		Cayo Sombrero Reef		1996		23.40		14.74		33.02		14.30

		Venezuela		Cayo Sombrero Reef		1997		7.57		10.59		37.98		10.95

		Venezuela		Cayo Sombrero Reef		1998		0.14		0.44		39.46		11.43

		Venezuela		Cayo Sombrero Reef		1999		0.81		2.04		39.20		13.75

		Venezuela		Cayo Sombrero Reef		2000		4.33		6.66		35.67		13.11

		Venezuela		Cayo Sombrero Reef		2001		3.93		7.28		41.25		16.60

		Venezuela		Playa Caimán Reef		1995		14.36		9.99		43.42		12.16

		Venezuela		Playa Caimán Reef		1996		34.19		23.24		4.48		4.14

		Venezuela		Punta Ballena Reef		1995		21.42		11.78		11.95		10.04





		Country		Reef Site		Year		Abiotic		SD		Algae		SD		Hard Corals		SD		Soft Corals		SD		Sponge & Others		SD		# of Transect

		Bahamas		Fernandez Bay Reef		1994		67.85		5.19		17.51		5.89		9.65		4.69		0.09		0.12		4.90		3.14		10

		Bahamas		Fernandez Bay Reef		1995		59.12		7.32		28.97		6.98		7.90		3.42		0.13		0.15		3.88		2.46		20

		Bahamas		Fernandez Bay Reef		1996		49.07		7.14		41.81		6.35		5.80		3.02		0.25		0.40		3.07		1.16		10

		Bahamas		Fernandez Bay Reef		1997		45.88		9.85		46.64		8.62		5.05		3.87		0.06		0.13		2.37		1.77		10

		Bahamas		Fernandez Bay Reef		1998		51.67		9.51		39.31		8.14		6.11		3.32		0.21		0.24		2.70		1.72		10

		Bahamas		Fernandez Bay Reef		2001		51.54		8.02		40.92		9.24		4.20		1.88		0.50		1.08		2.84		2.14		10

		Barbados		Bellairs Fringing Reef		1993		20.42		13.99		60.62		16.26		17.61		6.65		0.00		0.00		1.36		2.09		10

		Barbados		Bellairs Fringing Reef		1994		27.79		9.41		56.01		15.00		15.97		9.44		0.12		0.43		0.10		0.28		19

		Barbados		Bellairs Fringing Reef		1999		15.92		6.18		55.21		11.39		25.70		9.83		0.10		0.22		3.07		2.58		5

		Barbados		Bellairs Fringing Reef		2000		16.98		6.10		58.70		4.76		19.91		6.40		0.00		0.00		4.41		2.20		5

		Barbados		Bellairs Fringing Reef		2001		7.96		5.74		56.60		8.72		33.36		6.65		0.25		0.34		1.84		1.80		5

		Belize		Calabash Reef		1997		30.43		5.10		57.49		5.76		10.19		3.78		0.75		0.55		1.14		0.76		10

		Belize		Carrie Bow Cay Reef		1994		19.96		5.59		57.95		8.54		18.20		7.16		1.41		0.93		2.48		2.21		20

		Belize		Carrie Bow Cay Reef		1995		20.10		4.35		58.47		8.69		17.05		7.19		1.59		1.23		2.79		2.82		20

		Belize		Carrie Bow Cay Reef		1996		16.26		3.82		63.54		8.91		16.59		8.49		1.48		1.25		2.14		2.54		10

		Belize		Carrie Bow Cay Reef		1997		14.68		3.55		64.94		8.58		16.17		8.11		1.70		1.25		2.52		2.74		10

		Belize		Carrie Bow Cay Reef		1999		13.65		7.30		68.86		10.95		12.10		6.35		2.58		1.95		2.81		2.88		10

		Bermuda		Bermuda Reef		1993		52.54		14.24		23.42		13.78		23.25		5.49		0.49		0.60		0.30		0.87		10

		Bermuda		Bermuda Reef		1994		56.90		10.19		22.74		10.15		19.71		4.51		0.53		0.43		0.12		0.21		10

		Bermuda		Bermuda Reef		1995		67.47		4.91		11.19		3.70		20.55		5.21		0.70		0.66		0.09		0.14		10

		Bermuda		Bermuda Reef		1997		34.28		3.83		36.81		9.07		25.38		9.46		3.34		2.71		0.19		0.27		5

		Bermuda		Bermuda Reef		1998		31.87		13.14		46.47		14.14		20.55		7.19		0.99		0.93		0.11		0.16		10

		Bermuda		Bermuda Reef		1999		40.65		7.27		38.05		12.34		20.51		6.96		0.74		0.54		0.05		0.11		10

		Bermuda		Bermuda Reef		2000		31.50		5.86		48.90		9.03		18.75		6.62		0.74		0.53		0.11		0.25		10

		Bermuda		Bermuda Reef		2001		34.23		12.43		47.21		16.36		18.08		5.69		0.41		0.73		0.06		0.16		10

		Bonaire, N.A.		Barcadera Reef		1994		34.45		5.17		32.67		9.19		29.67		8.94		2.40		2.17		0.81		1.19		10

		Bonaire, N.A.		Barcadera Reef		1995		29.25		5.32		37.47		5.73		29.84		8.61		2.72		2.13		0.72		0.67		10

		Bonaire, N.A.		Barcadera Reef		1996		27.47		5.36		40.10		6.86		28.93		7.15		2.59		1.79		0.90		0.63		10

		Bonaire, N.A.		Barcadera Reef		1997		21.36		6.23		48.09		7.53		27.55		8.25		2.43		2.05		0.56		0.50		9

		Cayman Islands		Grand Cayman Reef		1995		18.41		14.56		57.45		13.68		19.09		7.54		2.46		2.49		2.58		2.25		10

		Cayman Islands		Grand Cayman Reef		1997		29.40		15.57		41.27		12.64		25.70		13.40		2.48		3.44		1.14		1.20		10

		Cayman Islands		Grand Cayman Reef		2000		23.68		13.69		56.58		17.86		15.85		8.61		2.70		3.24		1.19		1.00		10

		Cayman Islands		Grand Cayman Reef		2001		21.49		13.03		60.05		14.29		15.42		6.81		2.16		1.91		0.88		1.09		10

		Colombia		Chengue Bay Reef		1993		10.22		5.33		54.76		13.18		34.54		12.51		0.04		0.14		0.43		0.48		20

		Colombia		Chengue Bay Reef		1994		14.84		7.67		50.24		12.31		33.31		13.37		1.29		1.77		0.32		0.55		10

		Colombia		Chengue Bay Reef		1995		18.48		8.49		44.32		7.38		35.06		13.21		1.64		1.87		0.51		0.49		10

		Colombia		Chengue Bay Reef		1996		16.20		6.54		48.29		10.36		34.07		13.12		1.22		1.35		0.23		0.35		10

		Colombia		Chengue Bay Reef		1997		16.34		5.28		47.44		10.31		35.23		12.92		0.76		0.82		0.23		0.33		10

		Colombia		Chengue Bay Reef		1998		23.23		9.24		41.34		10.57		34.49		13.36		0.71		0.80		0.23		0.39		10

		Colombia		Chengue Bay Reef		1999		23.94		9.10		39.53		13.93		34.78		15.93		1.02		1.11		0.73		0.89		10

		Colombia		Chengue Bay Reef		2000		15.94		4.99		51.39		15.57		31.11		14.84		0.77		0.89		0.79		0.98		10

		Colombia		Chengue Bay Reef		2001		29.42		10.08		36.60		13.40		31.40		14.02		1.82		2.18		0.76		0.92		10

		Colombia		Providencia Reef		2000		40.44		8.91		41.64		13.73		13.06		8.24		2.65		2.36		2.21		2.36		10

		Colombia		Providencia Reef		2001		23.51		14.18		52.79		11.32		15.64		10.71		3.84		3.28		4.22		3.51		10

		Colombia		San Andres Reef		1998		42.11		19.15		26.17		13.67		26.97		11.43		0.55		1.15		4.20		5.10		10

		Colombia		San Andres Reef		1999		34.08		16.55		36.65		8.26		25.64		9.42		0.46		0.78		3.17		2.69		10

		Colombia		San Andres Reef		2000		40.62		7.85		35.17		7.37		21.89		6.67		1.11		1.26		1.20		0.81		8

		Colombia		San Andres Reef		2001		29.43		18.98		38.47		9.19		28.38		11.19		0.49		0.68		3.23		2.40		10

		Costa Rica		Eduardo Reef		2000		22.28		5.71		53.16		8.09		20.59		6.91		0.44		0.78		3.53		2.20		5

		Costa Rica		Punta Cahuita Reef		1999		12.76		5.75		59.38		8.56		13.29		3.34		5.30		2.55		9.27		3.87		5

		Costa Rica		Punta Cahuita Reef		2000		10.80		4.82		62.93		10.54		14.59		6.56		0.30		0.82		11.39		3.71		10

		Cuba		Cayo Coco Reef		1994		33.62		12.11		56.89		12.56		6.86		3.81		0.36		0.42		2.29		1.22		20

		Cuba		Cayo Coco Reef		1995		40.30		9.90		51.62		10.43		5.56		2.73		0.50		0.63		2.02		1.46		10

		Cuba		Cayo Coco Reef		1996		40.22		13.19		52.06		14.53		5.79		3.56		0.20		0.23		1.73		1.07		8

		Cuba		Cayo Coco Reef		1997		41.04		7.40		51.19		9.31		5.77		3.23		0.43		0.58		1.57		0.64		10

		Curacao, N.A.		Spaanse Water Reef		1994		29.27		16.73		27.00		14.81		39.39		9.27		4.02		2.87		0.33		0.32		5

		Curacao, N.A.		Spaanse Water Reef		1995		24.33		7.25		36.97		8.00		34.26		7.65		4.19		2.48		0.25		0.39		20

		Dominican Republic		Boca Chica Reef		1994		33.13		15.36		49.54		13.37		7.81		4.20		0.22		0.16		9.30		4.34		4

		Dominican Republic		El Peñón Reef		1996		31.82		9.52		42.39		5.90		16.83		10.22		1.12		1.27		7.84		6.78		5

		Dominican Republic		El Peñón Reef		1997		47.02		9.01		25.83		15.43		20.75		4.91		0.51		0.45		5.89		3.49		5

		Dominican Republic		El Peñón Reef		2000		34.47		19.85		48.58		19.22		8.20		3.52		2.11		2.99		6.64		4.35		10

		Jamaica		Discovery Bay West Fore Reef		1993		51.07		11.17		30.60		7.22		17.73		4.43		0.00		0.00		0.59		1.02		5

		Jamaica		Discovery Bay West Fore Reef		1994		51.38		14.99		38.73		11.06		9.51		7.06		0.37		0.20		0.00		0.00		5

		Jamaica		Discovery Bay West Fore Reef		1995		30.34		10.91		58.52		8.11		9.74		4.87		1.11		1.10		0.28		0.40		5

		Jamaica		Discovery Bay West Fore Reef		1996		26.34		14.41		61.95		14.07		10.24		2.67		0.38		0.41		1.09		1.18		10

		Jamaica		Discovery Bay West Fore Reef		1997		25.10		12.01		61.41		10.81		10.73		3.44		0.40		0.46		2.37		2.42		10

		Jamaica		Discovery Bay West Fore Reef		1999		21.08		12.49		65.85		12.12		12.10		5.20		0.21		0.34		0.77		1.30		10

		Mexico		Puerto Morelos Reef		1993		40.64		10.35		46.23		6.86		1.82		0.88		5.11		1.24		6.20		4.20		9

		Mexico		Puerto Morelos Reef		1994		7.10		3.21		86.03		3.42		1.61		0.39		2.14		0.99		3.12		1.90		10

		Mexico		Puerto Morelos Reef		1995		0.57		0.90		94.30		2.82		1.57		0.12		1.38		1.11		2.19		1.64		5

		Mexico		Puerto Morelos Reef		1996		1.42		0.36		93.16		2.19		1.10		0.89		1.45		1.15		2.87		1.58		4

		Mexico		Puerto Morelos Reef		1997		1.16		0.99		95.36		1.10		1.27		0.65		0.74		0.42		1.47		1.24		5

		Mexico		Puerto Morelos Reef		1998		1.13		0.98		94.94		0.73		1.15		0.69		0.96		0.65		1.83		1.25		5

		Mexico		Puerto Morelos Reef		1999		2.84		3.33		92.78		2.82		1.12		0.98		1.26		0.24		2.00		1.02		4

		Mexico		Puerto Morelos Reef		2001		0.56		0.77		93.01		2.88		2.32		1.82		1.32		0.90		2.78		1.79		5

		Nicaragua		Great Corn Island Reef		1993		19.95		2.14		47.57		5.00		28.20		5.17		1.99		2.44		2.29		1.47		5

		Nicaragua		Great Corn Island Reef		1995		37.56		6.12		38.01		5.51		22.09		6.11		1.21		0.97		1.13		0.98		5

		Nicaragua		Great Corn Island Reef		1997		18.48		7.21		43.28		9.59		34.75		5.39		2.29		1.97		1.20		1.18		5

		Nicaragua		Great Corn Island Reef		1998		21.58		4.41		37.51		4.93		35.74		4.53		0.86		0.71		4.31		3.17		5

		Panama		Isla Colon Reef		1999		48.25		7.55		21.17		8.75		26.46		5.88		0.26		0.63		3.86		1.79		10

		Panama		Isla Colon Reef		2000		38.03		8.10		33.44		10.93		25.67		5.18		0.20		0.5656117834		2.6647435086		1.2588984024		10

		Panama		Isla Colon Reef		2001		43.73		11.06		29.68		9.17		24.92		9.06		0.21		0.66		1.46		1.67		10

		Puerto Rico		La Parguera Reef		1994		15.50		7.33		29.43		7.48		42.42		8.95		11.13		6.57		1.52		1.68		10

		Puerto Rico		La Parguera Reef		1995		13.11		6.53		30.11		6.60		42.30		6.40		12.50		5.85		1.99		1.67		15

		Puerto Rico		La Parguera Reef		1996		11.41		6.77		33.13		8.86		42.16		7.23		11.78		4.57		1.52		1.73		14

		Puerto Rico		La Parguera Reef		1997		9.23		10.09		32.15		3.08		42.54		5.95		13.39		4.57		2.69		1.83		5

		Puerto Rico		La Parguera Reef		1998		7.79		7.13		29.10		8.19		46.01		12.47		14.99		7.31		2.10		2.74		10

		Puerto Rico		La Parguera Reef		1999		4.67		5.98		33.92		7.36		44.94		10.57		13.54		4.88		2.93		2.75		10

		Puerto Rico		La Parguera Reef		2000		5.69		5.19		37.87		8.61		39.93		8.10		13.53		5.35		2.98		2.49		10

		Puerto Rico		La Parguera Reef		2001		7.11		5.80		33.07		9.24		44.49		12.18		12.85		5.34		2.48		2.36		10

		Saba, N.A.		Ladder Labyrinth Reef		1993		27.71		12.72		42.13		11.12		19.55		7.42		2.06		1.54		8.55		5.16		5

		Saba, N.A.		Ladder Labyrinth Reef		1994		35.25		18.09		41.94		14.65		15.64		7.97		0.15		0.21		7.03		6.25		10

		Saba, N.A.		Ladder Labyrinth Reef		1995		34.82		18.76		46.58		11.17		12.15		5.93		0.01		0.04		6.44		6.86		8

		Saba, N.A.		Ladder Labyrinth Reef		1996		25.24		12.73		56.33		10.50		12.27		5.63		0.14		0.15		6.02		8.88		10

		Saba, N.A.		Ladder Labyrinth Reef		1998		27.02		20.30		54.63		16.96		13.24		5.37		0.20		0.58		4.90		3.66		8

		Trinidad and Tobago		Buccoo Reef		1994		14.12		9.51		54.49		13.28		23.86		16.92		7.48		4.47		0.05		0.17		10

		Trinidad and Tobago		Buccoo Reef		1995		10.35		6.24		57.70		12.82		25.34		16.19		6.62		5.09		0.00		0.00		10

		Trinidad and Tobago		Buccoo Reef		1996		20.85		9.31		44.42		14.07		31.02		19.35		3.26		2.27		0.45		1.05		10

		Trinidad and Tobago		Buccoo Reef		1997		24.48		14.53		35.75		13.13		31.90		16.61		7.48		5.06		0.38		0.64		15

		Trinidad and Tobago		Buccoo Reef		1998		28.34		8.27		32.92		14.97		33.59		17.64		5.01		3.22		0.13		0.35		10

		Trinidad and Tobago		Buccoo Reef		2000		21.83		7.46		41.58		18.73		33.21		17.94		3.37		3.76		0.00		0.00		8

		Venezuela		Cayo Sombrero Reef		1995		39.57		20.09		7.87		13.39		43.12		23.02		7.69		7.37		1.74		2.83		5

		Venezuela		Cayo Sombrero Reef		1996		38.12		9.02		23.40		14.74		33.02		14.30		3.48		3.94		1.97		1.57		10

		Venezuela		Cayo Sombrero Reef		1997		41.83		14.70		7.57		10.59		37.98		10.95		8.44		5.79		4.18		2.87		10

		Venezuela		Cayo Sombrero Reef		1998		50.25		10.60		0.14		0.44		39.46		11.43		6.61		6.00		3.54		2.73		10

		Venezuela		Cayo Sombrero Reef		1999		50.85		14.33		0.81		2.04		39.20		13.75		5.00		5.06		4.14		4.42		20

		Venezuela		Cayo Sombrero Reef		2000		52.29		15.96		4.33		6.66		35.67		13.11		5.82		6.93		1.89		0.76		10

		Venezuela		Cayo Sombrero Reef		2001		47.35		15.37		3.93		7.28		41.25		16.60		4.48		3.81		2.98		2.24		15

		Venezuela		Playa Caimán Reef		1995		20.65		10.48		14.36		9.99		43.42		12.16		20.32		10.99		1.25		1.09		18

		Venezuela		Playa Caimán Reef		1996		55.13		26.06		34.19		23.24		4.48		4.14		5.56		8.98		0.64		1.03		18

		Venezuela		Punta Ballena Reef		1995		47.87		25.95		21.42		11.78		11.95		10.04		5.56		4.90		13.20		7.58		10






