
JUDITH C. LANG 

FOUNDATION, 
N CORAL REE 

AND 

ISSUED BY 
NATIONAL MUSUEM OF NATURAL HISTORY 

SMITHSONIAN INSTITUTION 
WASHINGTON, D.C., U.S.A. 

JULY 2003 



ACKNOWLEDGMENT 

The Atoll Research Bulletin is issued by the Smithsonian Institution to provide an 
outlet for information on the biota of tropical islands and reefs and on the environment 
that supports the biota. The Bulletin is supported by the National Museum of Natural 
History and is produced by the Smithsonian Press. This issue was financed by the Bacardi 
Family Foundation, the National Center for Caribbean Coral Reef Research (NCORE), and 
the Ocean Research and Education Foundation (ORE). Distribution was accomplished with 
funds from Atoll Research Bulletin readers and authors. 

The Bulletin was founded in 1951 and the first 117 numbers were issued by the Pacific 
Science Board, National Academy of Sciences, with financial support from the Office of 
Naval Research. Its pages were devoted largely to reports resulting from the Pacific 
Science Board's Coral Atoll Program. 

All statements made in papers published in the Atoll Research Bulletin ari. the 
sole responsibility of the authors and do not necessarily represent the views of the 
Smithsonian nor of the editors of the Bulletin. 

t.rticlrs submitted for publication in the Atoll Research Bulletin should be original 
papers in a format similar to that found in recent issues of the Bulletin. First drafts 
of ma:>uscripts should be typewritten double spaced and can he sent to any of the editors. 
After the manuscript has been reviewed and accepted, the author will be provided with a 
page format with which to prepare a single-spaced camera-ready copy of the manuscript. 

COORDINATING EDITOR 

Ian G. Macintyre 

ASSISTANTS 

William T. Boykins, Jr. 
Kay Clark-Bourne 
Kasandra D. Brockington 

EDITORIAL BOARD 

Stephen D. Cairns 
Brian F .  Kensley 
Mark M. Littler 
Wayne N. Mathis 
Jeffrey T. Williams 
Joshua I. Tracey, Jr. 
Warren L. Wagner 
Roger B. Clapp 

David R. Stoddart 

Bernard M. Salvat 

PUBLICATIONS MANAGER 

A. Alan Burchell 

National Museum of Natural History 
MRC-121 
Smithsonian Institution 
PO Box 37012 
Washington, DC 20013-7012 

E-mail: macintyre.ian@nmnh.si.edu 

(MRC-163) National Museum of Natural History 
(MRC-163) (Insert appropriate MRC code) 
(MRC-166) Smithsonian Institution 
(MRC-169) Washington, D.C. 20560 
(MRC-159) 
(MRC-137) 
(MRC-166) 

National Museum of Natural History 
National Biological Survey, MRC-111 
Srnithsonian Institution 
Washington, D.C. 20560 

Department of Geography 
501 Earth Sciences Building 
University of California 
Berkeley, CA 94720 

Ecole Pratique des Hautes Etudes 
Labo. Biologie Marine et Malacologie 
Universitg de Perpignan 
66025 Perpignan Cedex, France 

Srnithsonian Institution Press 



... 
111 

TATUS OF CORAL REEFS IN 'THE WESTERN ATLANTIC: 
IiESULTS OF INITIAL SURVEYS, 

ATLANTIC AND GULF RAPID REEF ASSESSMENT (AGRRA) PROGRA 

NO. 496 

PAGES 

SURVEYS 
B;\li:\>IttS 

A rapid assessment of coral reefs near Mopetown, Abaco Islands, Bahamas (stony corals and algaej 
Joshztn S. Feingold, Susan L. Thornton, Kenneth If'. Banks, Natzcy .I. Gasman, 
Da~,icl Gillicr~n, Pamela Fletcher, and Chvistian Avila 

Assessment of the Andros Island Kccf System, Bahamas (Part 1 stony corals and algae) 
Piirllp 11 Kru~no.. I'trtr~cra Rrcliards Kramer, and Robert A' Grnsburg 

Assessment 01 the Andros Island Reef System, Bahamas (Part 2. tishes) 
l'hrlip 1 KI .LJ I~CI .  Kenneth W ,Mark.\, and Ti~tzoth~ I, T U I ~ I I ~ U I I  

Assessment of coral reefs off San Salvador Island, Bahamas (stony corals, algae and fish 
popillations) 

i'oul~.trc 2.i. I'eckul, H. Allen Cur.rrrit. Benjatnirz J. Greenstein, Eii~ilp Y. F/q,!ci, 
crud Mc~~~t l?u  L.  Rubhurt 

BEI,I%E 
Assessnient of selectcd reef s ~ t e s  In northern and south-central Bellze, including recovery from 
bleaching and hurricane disturbances (stony corals, algae and fish) 

Pauiefte M Peckol, N Allen Cusran, Enzrly Y Floyd, Martha L. Robburt, 
Bznjunzrn J. Greenstern, and Kale I* Bucktnan 

BRAZIL 
Rapid assessment of the Abrolhos Reefs, eastern Brazil (Part 1: stony corals and algae) 

Ruy K.P. Kikuchi, Zelinda M.A.N. Lea"o, Viviane Tes~a,  Leo X C. Dutra, and Saulo Spand 

Rapid assessment of the Abrolhos reefs, eastern Brazil (Part 2: fish communities) 
Ruy K.P. Kikuchi, Zelinda MA.N. Ledo, Claudio L.S. Sampaio, and Marceio D. Telles 



Status of  coral reefs of  Little Cayman, Grand Cayman and Cayman Rrac, British West Ind~es,  
In 1999 and 2000 (Part 1 stony corals and algae) 

Carrli. Mw~fi lno,  Bernhar-d Rlegl, .Jerome 1, liall, and Roberr Grnfinan 204 

Status of coral reefs of  Little Cayman and Grand Cayman, British West Indies. in 1999 
(Part 2: fishes) 

C'hrnrjl V Parreng~ll-Sei~~i~iei~,s and Brice X Sontnens 

Cos'ri Rrc' i 
A rapid asscssmcnt at Cahuita Narional Park. Costa fiica, 1999 (Part 1 :  stony corals and algae) 

A m  (' Fonsucn E 

A rapid asscssnient at C~ihuita National Park, Costa Kica. I'?W (Bart 2: reef iislies) 
.4 ria C'. Forlsectl E. und (,'cwlo.r Gclirl h oil 

Kapid assessment of coral communities of Maria La Gorda, southeast Ensenada d e  Corrientes, 
Cuba (Part 2: reef fishes) 

Rodolfo Clnr~j and Kmel Cui7relar l?anzos 

M EXIC o 
Rapid assessment of Mexico's Yucatan Reef in 1997 and 1999: pre- and post-1998 mass bleaching 
and IHurricane Mitcli [stony corals. algae and fishes) 

Robert S Steizeck uml .Judllh C. Lung 

Condition of coral reef ecosystems in central-southern Quintana Roo, Mexico (Part 1 :  stony corals 
and algae) 

Miguel A.  Ruk-Zbrate, Roberto C. Ner/7citzc/ez-Larzda, Carlos Gonz61ez-Salas, 
Etwique iV~Xez-Lara, am/ .I. Emesto .4rias-Gonsalez 

Condition of coral reef ecosystems in central-southern Quintana Roo, Mexico (Part 2: reef tish 
communities) 

Enrique Nuries-Lasa, Carlos Gonsdez-Salas, Miguel A. Ruiz-Zcirafe, 
Roberto Hern6ndez-Landa, and J. Ernesfo Arias-Gonzcilez 

Condition of  selected reef sites in the Veracruz Reef System (stony coraIs and algae) 
Guillemo Horfa-Puga 

NETHERLANDS ANTILLES 
Condition of coral reefs off less developed coastlines of  C u r a ~ a o  (Part 1 : stony corals and algae) 

Andrew W. Bruckner and Robin J. Bruckner 

Condition of coral reefs off Iess developed coastlines of C u r a ~ a o  (Part 2: reef fishes) 
Andrew W. Bruckner and Robin J. Bruckner 

A post-hurricane, rapid assessment of reefs in the Windward Netherlands Antilles (stony corals, 
algae and fishes) 

Kristi D. Klornp and David J. Kooistra 



(stony corals, algae and fishes) 
Alice l)e,schanlp.s, At~lse' De.sro~her.s, ~ ln t i  Kristi D. KIotnp 

'I'L'IiKS i h D  C iI('0S ISI.iNDS 
Assessment of  the coral reefs of  the Turks and Caicos Islands (Part 1 :  stony corals and algae) 

~ J ~ I . I I / I N I ' ~  RrqI,  CCII'I li' blut~jl.rno, C ' U S ~ . ~  :Ylwtnoj~ran, Marrlyn Brundt, and Kaho Hoshrno 

Assessnient of t l ie  coral reefs o f the  Turks and Caicos Islands (Part 2: fish communities) 
KLII~O 1-10.sliino. Maril!'~? Brand!, ('arrie hfunfkino, I!er.r~hurcl Riegl, and Sushtr C. C'. Steirier 

k.1 XI'l'ED ?$F:%TkX 
,4 i-:lpiil assc.ssincnt cifihc. Flciwer Garden Banks Salional Marine Sancruary (stony corals, 
algae and fishes) 

(-i7rj.sj.;, k'. / ) ~ ~ ~ [ ~ J ~ I ~ ~ ! ~ - . Y c I ~ I / ~ I c ~ I . \  [ i ~ ~ d  . S ! L > / I / I L J I ~  I?. G i t i i i ~ ~ s  

%'E:sE%I'::I.A 
!lapid assessnitnt ol'coral reefs in the iirchipi6lago d t  Los Roques National Parkl Venezuela 
(Part 1 : stony corals and algae) 

Ertrelli~ I ~ i l l ~ ~ i i ~ i ~ u ~ ~ .  JI ILIM .b!. J ' o s c I ~ ~ ,  und Sontiago G'diriez 

Rapid assessment of coral reefs in the Archipielago de Los Roques National Park, Venezuela 
(Par( 2: fishes) 

./ztan /M I'osudu, l:'srr~elln l/~llanirzar, and Dai~iela Alvarado 

VIRGIN ISL.ANI)S 
A rapid assessment of  coral reefs in the Virgin Islands (Part 1 :  stony corals and algae) 

Ricimrd ,S, A'errteili, Adum QztunCII. Lawie Reqlta, J. Paige Rothenberger, and Marcia Taylor 

A rapid assessment o f  coral reefs in the Virgin Islands (Part 2: fishes) 
II~churd S ~VernetC~, Le.\lie D lVhuj,len, and Christy V I'attengill-Seninlens 

DITIONAL AGRRA DATA 
Assessment tables for Abaco. Bahamas (fishes), Lighthouse, Belize (corals, algae. fishes) and Bonaire, 
Netherlands Ant~l les  (corals, algae, fishes) 

1'1irIrp A Kramer and Baerbel G'. Brschof 

SUPPLEMENTAL INFORMATION 
Condition of coral reef ecosystems in centsal-southern Quintana Roo, Mexico (Part 3: juvenile 
reef fishes) 

Carlos Gonzalez-Salas, Enriqlte NGez-Lura, Miguel A. Ruiz-Zhrate, 
Roberto C. Hernandez-Landa, atld J. Ernesto Arias-Gonrblez 

APPENDIX ONE 
The Atlantic and Gulf Rapid Reef Assessment ProtocoIs: Former Version 2.2 

Palriciu Richards Kramer and Judith C. Lung 

APPENDIX TWO 
Fish biomass conversion equations 

Kenneth W. Marks and Kristi D. Klonzp 



1.i 

P h t e  1. 

Plitte 2.  

i"3te 3. 

Hakc 4. 

Phrr  5 .  

Flute 6 .  

Plate 7. 

Paate 8. 

Plate 9. 

Plate 10. 

IPIaPe I I .  

LIST OF PLATES 

Prepared by 

Patricia Ricliards Kramer. Robert N. Ginsburg. and Judith C. Lang 

[.c~carion oi"4GIIRA sites assessed as of mid 2003. 

Caribbean reei'cros~s: g hen snd now. 

Cxi:?ber:n coral roc-fi: past and present baselines. 

licc!'coral condition. 

Srony corals: partial monalii).. 

Slony corals: recent rnorrality. 

Slon!, corals: old mortali~y. 

Stony corals: disease. 

Stony col-als: bleaching. 

Slony corals: pedal ion.  

Reei'alga?. 

xiv 

5 6 

57 

23 

11 45 

247 

267 

359 

393 

403 

459 




