Status and Trends

of Caribbean Coral Reefs:
- 1970-2012 -

EDITED BY
JEREMY JACKSON - MARY DONOVAN - KATIE CRAMER - VIVIAN LAM




STATUS AND TRENDS OF
CARIBBEAN CORAL REEFS:
1970-2012

EDITED BY JEREMY JACKSON, MARY DONOVAN,
KATIE CRAMER, AND VIVIAN LAM



Dedication: This book is dedicated to the many people who have worked on coral reefs to understand them, to protect them,
and to appreciate their beauty and meaning for humanity and the natural world. We also recognize the International Coral Reef
Initiative and partners, and particularly the people of all nations throughout the wider Caribbean region who continue to strive for
the existence of healthy Caribbean reefs for future generations.

Note: The conclusions and recommendations of this volume are solely the opinions of the authors and contributors and do not
constitute a statement of policy, decision, or position on behalf of the participating organizations.

Front Cover: Dead parrotfish (Sparisoma viride) caught in gillnet in front of a completely destroyed reef (Photo by Ayana Elizabeth Johnson)
Back Cover: School of the stoplight parrotfish Sparisoma viride on the south shore of Bermuda. (Photo by Philipp Rouja)

Citation: Jackson JBC, Donovan MK, Cramer KL, Lam VV (editors). (2014) Status and Trends of Caribbean Coral Reefs:
1970-2012. Global Coral Reef Monitoring Network, IUCN, Gland, Switzerland.

Design and layout: UNITgraphics.com / Imre Sebestyén jr., Tibor Lakatos

© Gilobal Coral Reef Monitoring Network GCRMN

¢/o International Union for the Conservation of Nature —
Global Marine and Polar Program

1630 Connecticut Avenue N. W. GLoBAL CORAL REEF
Washington, D. C. MONITORING NETWORK

United States of America



CONTENTS

FOREWORD . ...
INTRODUCTION . ... e
ACKNOWLEDGEMENTS, CO-SPONSORS, AND SUPPORTERS OF GCRMN ....

EXECUTIVE SUMMARY . ...
Spanish Translation: Sumario Ejecutivo del Estado de los Arrecifes del Mar Caribe.. . . . ..

French Translation: Résumé Executif de L’état des Récifs Coralliens de la Mer Caraibes . . . .

PART I. OVERVIEW AND SYNTHESIS FOR THE WIDER CARIBBEAN REGION ...

1. Database, Methodology,and Analysis . . ................. ... .. .. .. ... .. ......
1a. Scopeofthedata. . ... i
10, ANAlYSIS .

2. Overall Changes in Biological Abundance. ... .......... ... ... ... .. it
2a. Patterns of change for coralsand macroalgae. ... ...

i. Long-term changesincoralsandmacroalgae . .. ...

i. Geographic variationinreefdegradation . .......... .. ... .. .. oL

iii. Ordination of coral and macroalgal community composition. . .............

2b. Extreme decline of formerly dominant species. .. ...

i. Decline of Acropora palmata and A. CerviCormis . . ... ...

i. Decline of Diadema antillarum .. ........ . .. . . . .

ii. Parrotfish abundanceandbiomass. ........... ... ... ... ...

3. Anthropogenic Drivers of Coral Reef Degradation ...............................
3a. Population density of Residents and Visitors (Tourists). .. ...
b, Fishing . ..o

i. Diadema abundance before 1984 as a proxy for historical fishing pressure. . . .

i. Contrasting fates of reefs in relation to historical fishing pressure. . .. ........

i. Therole of parrotfishtoday ........ ... i

iv. Indirect effects of fishing due to increased macroalgal abundance . . ... ... ..

a. Reductionincoralrecrutment . .. .. .. ...

b. Increasesincoral disease . ...t

3c. Coastal PollUtIoN. . . ..o
3d. OCEaNWAIMING . . .ot e e e
3E. INVASIVE SPECIES . .« o v ottt
3f. Increasing Incidence of Coral Disease . . .. ..o e
3g9. TheRole of HUIMCaNES. . . ..o
3h. The Special Case of the Florida Reef Tract (FRT) . . .. ... .o

4. SYNtNESIS . . ...
da. Patternsof change. . ...
i. Timing andrates of reefdegradation ............. ... ... ...

STATUS AND TRENDS OF CARIBBEAN CORAL REEFS: 1970-2012

11
25
40



CONTENTS

i. Phase shifts .. ... 100

ii. Geographic variationinreefdecline......... ... .. ... . L. 100

4b. Driversof Coral ReefDecline ... ... .o 101

i Toomany People. . . ..ot 101

. OVerfiShing . .. oo 101

ii. Coastalpollution . ... ... 103

iv. Global Climate Change . . ... 103

V. INVaSIVE SPECIES . . . . ot o 104

Vi, Concluding remarks . .. ... 104

5. Recommendations forManagement . ............... .. .. .. ... ... . i 104
1. Adopt robust conservation and fisheries management strategies. .. .............. 105

2. Simplify and standardize monitoring . .......... 105

3. Foster communication and exchange of information. .......................... 106

4. Develop and implement adaptive legislation and regulation . ... .................. 106
Recommendation from ICRI General Meeting, Belize 2013.................. 106

6. References. . ... ... . 107
7. APPENAICES . . . .. 115
[. Database Structure . . .. .. oo 115

II. Timelines of coral cover and composition at 40 reefsites ........... ... ... ... 116

lIl. Sources of qualitative data for Acroporadecline . ... ......... ... . il 136

IV. Sources of data for Diadema abundance before 1984 inTable8.................. 148

V. Summary of information on fishing activities and fish catch for reef locationsin Table 8 ... 150

8. List of ACrONYMS . . ... ... 154
PART Il. COUNTRY REPORTS. . ... . 155
1. IntroducCtion .. ... .. 155
2. Countries, States, and Territories .. ........... ... i 158
Antigua & Barbuda ... ... 160
Bahamas . . .. 163
Barbados . ... 169
Belize . . 173
Bermuda . ... 179
Bonaire. . . . 184
British VirginIslands . .. ... .. 188
Cayman Islands . . . . oo 191
ColombIa .« o 196
COSta RICa ..t 202

CUa .o 206

(O o= o 2 211
Dominican RepubliC . . . ..o 216
DOMINICA . . et 220
Florida Reef Tract . . . ..o 222
Flower Garden Banks . ... ...t 229
French Antilles . . ..o 233
(=T 7= o - 238
GUAIEMAIA .« . et 241
HONAUIAS . .. 244
JamaiCa . . . 248
MEXICO oo 254
Navassa Island . ... ... 261
NICErAGUA . . . ot e 263
PaNamMa . . . 266
PUEHO RICO . ..o 269

4 STATUS AND TRENDS OF CARIBBEAN CORAL REEFS: 1970-2012



CONTENTS

Saba, St. Eustatius & St. Maarten . .. ... 274
St KIS &NBVIS . . o 276
St UG . o 278
St.Vincent & The Grenadings . ... oot o e e e 282
Trinidad & TODAGO . . . oo 284
Turks & Gaicos ISlands ... oo 288
UsVIrgin Islands. . . . ..o 291
VBNBZUBIA . ..o 298

STATUS AND TRENDS OF CARIBBEAN CORAL REEFS: 1970-2012 5



FOREWORD

The Caribbean is a sprawling sea of deep nutri-
ent-poor waters punctuated by great oases of
biomass production and diversity of species, oth-
erwise known as coral reefs. These reef systems
circumscribe the shallow seafloor surrounding is-
lands and delimit the continental shelf edge abut-
ting contiguous landmasses: They also populate
sunken and receding sub-marine banks.

The reef systems of the Caribbean provide a
wide range of services for almost 40 million peo-
ple, which affect livelihood, economic progress,
food security, cultural expressions and commu-
nion with nature. They are the basis of the tourism
and fishing industries in the insular Caribbean and
most of Central America, Mexico and the south-
eastern United States. Both tourism and fisheries
development are major contributors to GDP and
employment in the region.

The interactions of the peoples of the Caribbean
with the reef ecosystems do carry a cost in terms
of pollution, mechanical destruction and degra-
dation as well as the effects of climate change.
These ravages impair and erode the functionality
of the reef and thus their facility to deliver useful
service.

If the impacts to the reef are to be avoided, or
diminished or ameliorated and if the vitality and
vigour of the system is to be retrieved and sus-
tained over time - there would be the need to im-
prove our knowledge and understanding of the
extent of the impacts and how the reef ecosys-
tems respond to these and what measures are
needed to rescue and improve the situation. In
this regard the intervention of science and specif-
ically the genesis of the publication: ‘Status and
Trends of Caribbean Coral Reefs: 1970 — 2012’
becomes highly relevant. This seminal work by
Professor Jeremy Jackson and his editorial team
is the most comprehensive analysis and compila-
tion of information on coral reef in the Caribbean
over the past 40 years. Although the report clearly
shows that there has been an ongoing decline in
coral cover and reef health, there is also a strong
message of hope that with the appropriate man-
agement interventions we can affect the desired
outcome of a better balance between man and
the reef environment.

Lisel Alamilla

Minister of Forestry, Fisheries
and Sustainable Development
Belize
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INTRODUCTION

This is the 9th status report since the Global Coral
Reef Monitoring Network (GCRMN) was founded in
1995 as the data arm of the International Coral Reef
Initiative (ICRI) to document the ecological condition
of coral reefs, strengthen monitoring efforts, and link
existing organizations and people working on reefs
worldwide. The US Government provided the initial
funding to help set up a global network of coral reef
workers and has continued to provide core sup-
port. Since then, the series of reports have aimed to
present the current status of coral reefs of the world
or particular regions, the major threats to reefs and
their consequences, and any initiatives undertaken
under the auspices of ICRI or other bodies to arrest
or reverse the decline of coral reefs.

IUCN assumed responsibility for hosting the glob-
al coordination of the GCRMN in 2010 under the
scientific direction of Jeremy Jackson with the fol-
lowing objectives:

1. Document quantitatively the global status
and trends for corals, macroalgae, sea
urchins, and fishes based on available data
from individual scientists as well as the peer
reviewed scientific literature, monitoring
programs, and reports.

2. Bring together regional experts in a series
of workshops to involve them in data
compilation, analysis, and synthesis.

3. Integrate coral reef status and trends with
independent environmental, management,
and socioeconomic data to better

understand the primary factors responsible

particularly beneficial or harmful, and to vigorous-
ly communicate results in simple and straightfor-
ward terms to foster more effective conservation
and management.

This and subsequent reports will focus on sepa-
rate biogeographic regions in a stepwise fashion
and combine all of the results for a global synthe-
sis in the coming years. We began in the wider
Caribbean region because the historical data are
so extensive and to refine methods of analysis be-
fore moving on to other regions. This report docu-
ments quantitative trends for Caribbean reef cor-
als, macroalgae, sea urchins, and fishes based
on data from 90 reef locations over the past 43
years. This is the first report to combine all these
disparate kinds of data in a single place to explore
how the different major components of coral reef
ecosystems interact on a broadly regional ocean-
ic scale.

We obtained data from more than 35,000 eco-
logical surveys carried out by 78 principal inves-
tigators (Pls) and some 200 colleagues working
in 34 countries, states, and territories throughout
the wider Caribbean region. We conducted two
workshops in Panama and Brisbane, Australia to
bring together people who provided the data to
assist in data quality control, analysis, and syn-
thesis. The first workshop at the Smithsonian
Tropical Research Institute (STRI) in the Republic
of Panama 29 April to 5 May, 2012 included scien-
tists from 18 countries and territories to verify and
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