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FOREWORD

A country with marine borders is truly fortunate because of the marine resources that those borders
enclose. India is doubly blessed by having extensive coral reefs adjacent to its shores and island chains.
These reefs are the environmental future of India’s coastal communities as well as a potential source of
leisure and nourishment for future generations.

In the international community of coral reef scientists, India is held in high regard because of its role
in commencing, in 1968, the great series of International Coral Reef Symposia, held every four years since
then in some part of the tropical world. The name of Dr. C. S. Gopinatha Pillai, India’s first coral
taxonomist and a founder of the Zoological Survey of India’s coral collection, is forever associated with
that meeting.

The Government of India has acknowledged the importance of the coral reef environment by putting
in place an accelerated programme to document and manage its reefs. It is as part of this programme that
this handbook of the corals of India has been developed. It was my great fortune to be associated with
Drs. Venkataraman and Satyanarayana as well as Dr. Alfred, all of the Zoological Survey of India, when
the Museum of Tropical Queensland was responsible for the Taxonomic component of in the India Australia
Capacity Building and Training Programme for Coral Reefs in 2000-2001.

Museum of Tropical Queensland has arguably the most completely documented collections of Indo-
Pacific corals in the world, however our knowledge of the corals of India could only be fully developed
in collaboration with these scientists. Our goal was firstly to inventory and document the corals known
to be present on India’s reefs, and then to develop a resource that would be of assistance to the young
generation entrusted with the monitoring, management and care of India’s reefs.

One first example of this process was the poster showing the corals of India. The second is this
magnificent handbook. Drs. Venkataraman, Satyanarayana, Alfred and Wolstenholme have developed the
descriptions of the corals in such a way that they are accessible to as broad an audience as possible.
Whether as part of a training program for surveying corals on reefs, or as an individual wishing to extend
your knowledge, you will find that this book offers a comprehensive, up-to-date summary of the species
likely to be encountered and their distinctive characteristics. Behind this handbook is a great deal of
scholarship and taxonomic expertise, but I am sure you will also appreciate the corals for what they are
precious natural resources for the future.

28" November, 2002 CARDEN WALLACE

Place : Australia Director
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74. P. verrucosa (Ellis and Solander, 1786) ..........ccccuvviverurncrrrirecinesssnenunesesessesessssnesessssssessesesssssssessrassessssssssssens 81
75. P. eydouxi MEdwards and Haime, 1860 ...........cccocoeiiivcuerirricuiirrnsirinessceniecscsensenenssessassessessasessssssssensnes 81
76. P. ligulata Dana, 1846 ..........ivcuiiriveciniirieisiiesisicsetisessssssessastsssas st s sstssssessesssae s st sttt sessssssaesas 83
77. P. ankeli Scheer and Pillai, 1974 ......... o oeeceineeeeecteeeerreeeeeessessessesseesessessessesssssessessessersessesssssessossessosses 83
Genus : Seriatopora Lamarck, 1816 ...t s sressaes 85
78. S. hystrix Dana, 1846.........iiiiiriniiiicrci st s b s e s b e st 85
79. S. stellata QUEICH, 188 ........ooceeiiieieeeeceecte ettt e e e se et be e sae s s s e et eesesbasba st e s bessessesbantenaessernsanasassanes 85
80. S. 7558 QUEICH, 1886 ......cueeeteeeereieeeetrereeceeteestee e sesessessessessssssesssessesssassassssssessessssssessessesssessesasenssessensensns 85
Genus : Stylophora Schweigger, 1819..........nicicr s T, 86
81. S. pistillata ESPEL, 1797 ...ttt sa s bbb 86
Family : EUPHYLLIDAE Veron, 2000.........ccccccoenimirmiicrninstnsisinssnisssssssssssssessesssssssssssssssessssss s ssssssssssessessesses 87
Genus : Euphyllia Dana, 1846 ...ttt ssins s s ssss s sne s sans 87
82. E. glabrescens (Chamisso and Eyscenhardt, 1821) ...t 87
Genus : Plerogyra Milne Edwards and Haime, 1848 ...........ccccooiiiniinnti e 88
83. P. sinu0sa (Dana, 1846) ........ccovierieeereeriereiierinieisseestesssesase e seststssesastese st ssssasasesessssstssassasssesesessasesasessesessnss 88
Genus : Physogyra Quelch, 1884 ...............ooiiii st 89
84. P. lichtensteini (Milne Edwards and Haime, 1851) .......ccouirmeiiiimriiriiireineeecese s 89
Family : OCULINIDAE GIay, 1847 .......ocooimmmmsosiisorissssececcessessessensecesesesssesessessssssssssssssessssssssssssssesssesssssssssssessssssscees 90
Genus : Galaxed QKEN, 1815 ...t reesee et reste s ete e b e s e e s ae e s be s b ess et asse st tesessasasaeseesessesensesansasaene 90
85. G. astreata (LAmarck, 1816) .......cccvumeviirinreeniriereneereienesesesssssessssssssesesassssessssssessssssssssssessesesssssesssssnssssnsssesenes 90
86. G. fascicularis (LINNACUS, 1767) ..ottt sssssssssasssssassssssssssossans 91
Family : SIDERASTFREIDAE Vaughan and Wells, 1943 ........cc...cooouiiirimmiriimmsiienssiinsssssinss s ssss s issses 92
Genus : Pseudosiderastrea Yabe and Sugiyama, 1935 ..........cc.oiinicniininieeecsesinesessssiesses 92
87. P. tayami Yabe and Sugiyama, 1935 ...t e 92
Genus : Siderastrea de BIAINVILIE .........c.coviiiiiiiieieiee ettt s st st eaeae ettt s et seaeaeans 94
88. S. savignayana Milne Edwards and Haime, 1850 ........cccoommmmiriiiiiniinninniiiineisinsiinissen s 94
Genus : PS@mmocor@ Dana, 1846 ....eooeeeeieeeeeeeeeeeeeteeteest e e e s e estessts s stesseseseesas s e beeassesesesseanessreesrseesteeseeane 94
89. P. contigua (ESPET, 1797) oottt s b 95

90. P. digitata Milne Edwards and Haime, 1851 ...t 95



91. P. profundacells Gardiner, 1898 .........coomriiieieumsesssieessseisse s sssssssinssssaassssasss s st aass s saas s sasssans .96
92. P. haimeana Milne Edwards and Haime, 1851 ......ccriierrreerrereennrestesessssesessessssessssssssssssnssessssssassnssssass 96
Genus : Coscinaraea Milne Edwards and Haime, 1848 ... iiinieininenieentreneetesennescsstesessssessesessesssssssssss 9%
93. C. monile (FOTSKAL, 1775) c.covuruvrirerrecerensireesesisemsessaississssasssssssessssssssssssessssssasssssssssssssssassssssssssssssassssssssssssasasanss 97
Family : AGARICIIDAE Gray, 1847 ...ttt s s sanss s ssssssaes 98
Genus : Pavona Lamarck, 1801 ..........irrisiinnisnsinsiecistissssises st s 98
94. P. cactus (FOTSKAL, 1775) ..cccvuvrrrreerrrereecissiiessietiiisssisssssisssssssssssssssssssse s sssssssssassesssesssssasessasssssssssssassssnsases 98
95. P. explanulata (Lamarck, 1816)........ovivirniireinineiiiieisissineisssssssss sttt sttt issists sttt st sssssssssssseases 99
96. P. 0ArIANS VEITILL, 1864 .....ccvoueineeeieeneerrireeeeereseeseeressessesssstessessesasseesssstessssassssstessesssssessssssssessosssssessassessesssssassasns 99
97. P. maldivensis (Gardiner, 1905) .......ccoeeomeiiercrnirereeriniuiisiscsisninsessssssessssisessssssssssssssssssssssssssssassssssssssssssses 100
98. P. decussata (DAna, 1846) ........cceviververiirinrentrneresreriesenessetesisssneesestesessesessestsssssestssessestssesssssssestesssssssessesssasscsses 101.
99. P. venosa (ERrenberg, 1834) ...ttt st s st ssssssasssssnastasans 101
100. P. clavus (Dana, 1846)......cccouvieerirenenientniesienertesteestestesestsestessssesessessssessensesesssssessssssessensssessessssesssnsssesssssssens 102
101. P. duerdeni Vaughamn, 1907 ...t ssesesssssssssssssssesesesssesssssssssssenes 102
102. P. minuta Wells, 1954 .......oeeieeieiereeeecitrecsreenvesseesssenes Crveeeteesteesatestesteesateeste et eessse st s st aesatsenneenas e atenstans 103
Genus : Leptoseris Milne Edwards and Haime, 1849 ... etenine 104
103. L. papyracea (Dana, 1846) ...ttt sssssse st ssssss st sasssssssssesssssaes 104
104. L. hawaiensis Vaughamn, 1907 ..........iiniiiiniciiississssssssssssssssssssssssssssssossssssssssssssssses 104
Genus : Coeloseris Vaughan, 1918 ...ttt bbb ar s aes 105
105. C. mayeri Vaughamn, 1918 ...t eas b s s s b enns 105
Genus : Gardineroseris Scheer and Pillai, 1974 ... ioiieeeteeeeeie e iceree e esssessae s seessbsessssessesssessssessasonns 105
106. G. planulata (DanQ, 1846) .......ccccoeimiireeerecerreiriieieeseseeeeestseststssesessssssesstsssesestssssssstssssssstsssesasesesessssnsasanas 106
Genus : Pachyseris Milne Edwards and Haime, 1849 ........cccooiiiinenencnnenininenerercicieecsesssaessseeesesesesessssssesens 106
107. P. rugosa (Lamarck, 1801) ...ttt e ee st et e sesesaa et s et esse e sssasassesesensssasases 106
108. P. s5peciosa  (Dana, 1846) ........ccccreviorireereeinecntsrieetsieecrestseesssseseeeessasessesesastesesesastesasassssasessesesensssssensssesenes 107
109. P. gemmae NEMENZO, 1955 .......cocoiiiiriererinteeieeneeeesesaesestsestetsaeas e s esesessssssssesesesesesasasssassssssssssesesens 107
Family : FUNGIIDAE Dana, 1846 .........ccccouimieireeenteieieteseeisessesesesessessssesesesesessssssssssesssssssesssssssssssssessssnsnsases 110
Genus : Cycloseris Milne Edwards and Haime, 1849 ... sssessesesssssassesenns 110
110. C. cyclolites (Lamarck, 1801).......cccccceoirmrrieerereeerereeeteeeeseesssesesesessesssssesssessesssesssssssssesasesesssasssassssssesssssossase 110
111. C. costulata (Ortmann, 1889) .........cccoeeeeveeerecrererereetere s eesss s sesese e sss st bbb ebesssssssessssssssansenans 111
112. C. hexagonalis Milne Edwards and Haime, 1848 .........cccocoveuriririnisinsnieseresiesessssssesssesessssesssesassesees 111
113. C. patelliformis (BOSCAINQA, 1923) ......ccoeriurururirirerririreesisisinsisssssssssssssssssessssssssssssessssessssesssssssssnssssssessesssenans 111
114. C. sinensis Milne Edwards and Haime, 1849 ........cc.oouoeoeeoeeeeieteeeeeeeeeeeeeeeesssseeseesesssesssssssesesessssssssssses 112
115. C. somervillei (Gardiner, 1909) .........cccoiieeieeeeereteeeeeeeieeseeeeeeesseesessesesssseesessssensasesssssssesssesssssssessssssssssasesns 112
Genus : Diaseris Milne Edwards and Haime, 1849 ..........ccooomemeueeeeeeeeeeereeneeeeseseseessseseesesessessesssesessesseses 112
116. D. distorta (MIChEIN, 1843) ....cccoeeeurieeereeererieeee ettt ess e teres et st esesesesesaessesesesesesesssensesssesassssessens 112
Genus : Fungia Lamarck, 1801 ...........ccoveimrnricniinsiresiesesss e s ssssessesiessssssssssssssssssssssessssssssssssssssssssssasssesesases 113
117. F. corona Doderlein, 1901 .................. Ceteeeretessteeeaiareeiteeaataeeateebeseeraree sy beeat bt e s abasesaassseaee b st eennaeeesaassataaenrtees 113
118. F. HOTYIAA DANA, 1846 ... eeeeeee e e e e es s resereseseseresesesesese e e e s e e e e s s eeseee s s s esssess 114
119. F. danai Milne Edwards and Haime, 1851 ..........ccooiveiureeeeeeeemeeeeeeeeeeseeseseeseeesesesessaseeseseessesessssssassesassesens 114
120. F. fungites (LINNAEUS, 1758) .....cccesvrurmrrummrineersesiiasissnssssnssssesssasssssssssssssssssssesssssssssssssssssssesessssnsessssessnes 115
121. F. 7panda Dan@, 1846 ...........oeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeses s s e e e seseses s e eses s s e s eseesesesss e st e e eees 115
122. F. scutaria Lamarck, 180T ........occouovucueeeeeeeeeeeeeeeeeee e et e ees e se s s s e sesesseseseesesesesssess e ses s ses s se e essessees 116
123. F. paumotensis Stutchberry, 1833 ...........ccoocmrermermusrnersirnsssesneeessssessaens s sssssssssesesssesssssss s sssssessssssssens 116
GenuS : CLENACEES VEITIl, 1864 ...........ouoveeeeeeeeeeeeeeeeee et ee e eee e ee s e s e es e s s e s s e s s e e e e 117
124. C. echiftata (PAllas, 1766) .......oceeovueeecuueeieeeeeeeeeeeeeeeeseeeesees s eeseseses s eses s e s s e s s e eeseeeseesses s eseseeees e 117

125. C. crassa (Dana, 1846)



Genus : Herpolitha ESChSCROIZ, 1825 ..........ccccoveverseernerninsismessssssssssssssssssssssasssssssessossssassassassasssssssssssssesssssssasssssans 118
126. H. limax (HOUUYN, 1772) ...ttt sssssssissensssssessessessessssesssssssssssssesssssessessessaseses 119
Genus : Polyphyllia Quoy and Gaimard, 1833 .........cinninincniinincnnennesiseensenscssesssanessessssssssssessesssssens 119
127. P. talping (Lamarck, 1801) ....ccccceeremerirerunicuensinesiscaeanesecsssnssssessassssssssasessssssssesssosssssssssssssssssasnsssasassesssses 119
Genus : Sandalolitha QUEICh, 1884 ...ttt ress s s s e s s esssssesssssassenssssssssessensossnsassonesee 121
128. S. 70busta (QUELICK, 1886) ......cccccverrerierreeerieteenserentsseesseseessesssesessssesersssesessesesessasesesssesssssssessassssssnssssessasses 121
GenUS : HAIOMILIA DANQa, 1846 .......cceoeeeeeerieereiereeseeretessessessessessessssssssessessessessessssssssssssssessssssssostessesssssessessones 121
129. H. pileus (LINNAEUS, 1758) ..ottt ssassses s ssac s sasesssss st ssssssescs 122
Genus : Lithophyllon Rehberg, 1892 ...ttt isanessiscssssassasessasessssasessenessessessasssens 122
130. L. undulatum Rehberg, 1892.........iiiciicnnsinci s s s sesssssssassssesssssssenssessenes 123
Genus : Podabacia Milne Edwards and Haime, 1849 ...........coiereeceieecrientreeseeseeesesesesssese e s sesessssessssssens 123
131, P. crustacea (Pallas, 1766) ...........ccuevrenererveriirieiesessiiansessesessessessssessssssesesssssssansessssssassossesestosssssssnsensssassssanss 124
Family : PECTINIIDAE Vaughan and Wells, 1943 ...........cimiiiiinncsesnsen s sensaesens 125
Genus : Echinophyllia KIUNZINGET, 1879 .........cociviriiimiiiiriicnniiitsnsssssisssssessssssssssssasssssessesssssnsssases 125
132. E. aspera (Ellis and Solander, 1786) .........ccoemiiiiciniisnieniniinniinsicicessisessnisissesessssasssssssssssssesssssenss 125
Genus : Oxypora Saville-Kent, 1871 ...t s st nasans 125
133. 0. 18Cera (VEITILl, 1864) ..ceoveviieierieeririiereiienieesesetssesasestssaasessessstase e sssassstessssstasensatasesessssssessnsessacsessensnsesens 125
Genus : Mycedium OKen, 1815 ...t st e ssssssssssssssssssans 126
134. M. elephantotus (Pallas, 1766) ...t aeas 126
Genus : Pectinia OKen, 1815 ...ttt ee e st es e st es e saaesseassaseses st sas st sasesaeasesssrassassassaseensansen 127
135. P. 18CHUCA PAllas, 1766 ...c..couecveeeierieeieeierieeierisisseesessessesersessessessesssssessessssssssssssssessessessessessansensessasessessesessessensen 127
136. P. paeonia, (DAna, 1846) ...ttt esssse bbb bbb e bbb 128
Family : MERULINIDAE VerITill, 1866 .........oooovvueririerniieniniieniiissiinsiesiesissss st ssssssss s sassssens 130
Genus : Hydnophora Fischer de Waldheim, 1807 .......ccccccouiiiiniiiiniimininic st 130
137. H. rigida (Dana, 1846) ...t s s s ssss s et sses s sae s senes 130
138. H. XS0 (Pallas, 1766) ....ccccccceeurrerinureeirireeenireeeeesieseeneeseteseassesacssssesesssssasssstsassesesaenssissssssensssssssssssssssssnssensas 131
139. H. microconos (Lamarck, 1816) ........ccccviverererrererintrieentrsesesisssastssssesesessssesesssssestssesestnsessassnssesesstssesensesesns 131
Genus : Merulina Ehrenberg, 1834 ...ttt 132
140. M. ampliata (Ellis and Solander, 1786) ..........couuiimeinmiiieiniieieiicieisisinsse st 132
Genus : Scapophyllia Milne Edwards and Haime, 1848 ..o 133
141. S. cylindrica Milne Edwards and Haime, 1848 ... 133
Family : DENDROPHYLLIIDAE Gray, 1847.................. et b b s s 136
Genus : Turbinaria OKeEN, 1815 ...ttt st ese s e sas e s e s e e s e st s assestsaesbesassasesbensessssssensenensosas 136
142. T. peltata (ESPEL, 1794) ..ottt s bbb bbb 136
143. T. reniformis Bernard, 1896 ...ttt s s 138
144. T. mesentering (Lamarck, 1816) .........cccoovrrviriimniieeencitncetniniesisssesesssesessscsessssssssssesssstsssssassesssesssessseseses 138
Family : MUSSIDAE  Ortmantt, 1890 ......ccccovuriemmtiiseciceiterieiiennsseisseniseni s sssssssse st ssssesssessssenes 140
Genus : Acanthastrea Milne Edwards and Haime, 1848 ............cocoooiiieoiiininneiecr e 140
145. A. echinata (Dana, 1846) .........ccoccmiiiiiiiriiniiiieiicice s e 140
146. A. NIllAE WEILS 1955 ...ooeeoeeeeeeieteeeieteteteee st stete e sae e ae ettt esesaesaesaseesa st e et estsseaassesesan s esensesasteaensesessnsantasenness 142
Genus : Lobophyllia de Blainville, 1830 .......cccooiiiiiiiiiniiiistiis it 142
147. L. corymbosa (FOISKal, 1775) ...cc.cviuiuieiieiiiniincinit ettt bbb 142

148. L. hemprichii (ERrenberg, 1834) ..ottt 143



(xiv)

Genus : Symphyllia Milne Edwards and Haime, 1848 ... ssssssssnens 145
149. S. 76cta (DANA, 1846) ..cocovrereemicrieciiiiciiiesss e e s sttt s s b bR s s 145
150. S. radians Milne Edwards and Haime, 1849 ...t esseessesscsnas 147
151. S. agaricia Milne Edwards and Haime, T84 ..eeeeeeeeeeceeeesreeseteesestesssaneeesaressssbesassaseaessassestbeesssaasasnnas 148

Genus : Cynaring Bruggemant, 1877 ...ttt s s asens 149
152. Cynarina lacrymalis (Milne Edwards and Haime, 1848) ..o, 149

Family : FAVIIDAE Gregory, 1900 .......coccsvuueiueuiimerniicisetmsisseisiiisssssssassss s s ss s s ssses 152

GenuUS : FAvia OKeN, 1815 ...ttt ettt estesestsstsassts s e as s s sb e b s be b e e be s se e sba s sbaabassasestasaaseas 152
153. F. stelligera (Dana, 1846) .......ccouiiiuierrinrininrieinstseeieiseetsts ettt sttt s e 153
154. F. matthaii Vaughan, 1918 ...ttt sn s 153
155. F. Pallida (Dana, 1846) .......ccccceveeverererirerenireeteieieeesesetstsiesesesssssssesesesssssssesissssssssssssessssssssssssssssssesenssesesssessasssane 154
156. E. rotumana (Gardiner, 1899) ...t bes st ss s st st sn st st ss s s s senes 156
157. F. favus (FOISKal, 1775) ...ccoviiiiiiinirinininsinsisssiss sttt sttt i 156
158. F. speciosq Dana, 1846 ..........vviiireieiriieiicieitss ettt b st s bttt 157

Genus : Favites LINK, 1807 ......ccoovviirieririneeriieietsrentesesestestsetsrestssestesessessssessssessessssssssssssessssssssssssesssssessensssesersons 159
159. F. pentagona (ESPEr, 1794) ...ttt sttt ss s s s ssssass s ssenssacassseses 159
160. F. halicora (Ehrenberg, 1834) ...ttt st ss sttt e es s sesones 159
161. F. abdita (Ellis and SOIANAEr, 1786) ......ccccceveriereirirueiiiriereietniesesessesetetsesestesesestssessasaessssssesesenesassesensssssens 160
162. F. complanata (ERrenberg, 1834) ...ttt e sss s ssnesas 161
163. F. flexuosa (Dana, 1846) ...ttt et e e bbb 162
164. F. bestae (Veron, 2000) ......ccceceeeereeeereerereereressesseestassesssesssssasssssessessessessessassessassessassassessasstesessssstensenssssssesssens 163

Genus : Gomniastrea Milne Edwards and Haime, 1848 ... iieeieerereecieereeeeeenreeseessesssseessssessesssessseens 165
165. G. edwardsi CRevalier, 1971 ... ieereeirieccteenterteeteeeeesrersessessssssesssesesssessssssssassssesaessessasssesssesssassesssenses 165
166. G. retiformis (Lamarck, 1816) ...ttt st bbb 165
167. G. australensis (Milne Edwards and Haime, 1857) ......ccccooricirieriineiniciinescnitncene et 166
168. G. aSpera VErTill, 1905 ...ttt sttt ba st s e et b s e b benbnene 167
169. G. pectinata (Ehrenberg, 1834) ...t e 167

Genus : Platygyra Ehrenberg, 1834 ...t s nas 169
170. P. pini Chevalier, 1975 ...t s nes 169
171. P. lamellina (Ehrenberg, 1834) .......ccccccemrriiciicieiririiceenesee et ssesesessae st ee s sssesssesessanes 169
172. P. daedalea (Ellis and Solander, 1786) .......cccocceevieieeiereeesrereiieeseeesssesessseesessesee st esas st sesassesassssesesssssseses 170
173. P. sinensis (Milne Edwards and Haime, 1849) .........cccoceiietereeeeeeceeeeeteeeeetese e et sesseseasssesesnssesesessses 171

Genus : Oulophyllia Milne Edwards and Haime, 1848 ..........ccccccovoiiiinincniincniieisenseseiesesseese e sssascsenns 172
174. O. crispa (LAmarck, 1816) .......ccocceiveriereeieeereieeseretetese et sesestebe s sssssessesessssesesessesstsssesstesensesssessssessnsssanes 172

Genus : Leptoria Milne Edwards and Haime, 1848 .........ccccocooiuninrneiereeencininiiesiesse s sessssss e sesaesenens 174
175. L. phrygia (Ellis and Solander, 1786) .........cccoveceeieeririrereeiesisesseiesessssssesse s esessssesesssassessssssesssassesesassesns 174

Genus : Montastrea de BlainVille, 1830 ..........ccooiuiuieieieieieieeeeeiseeeee e eeeeeeseeeeseeseee e eaessesseasesesssseneeseasasasaens 175
176. M. valenciennesi (Milne Edwards and Haime, 1848) ........ccccccooioeueeeeceuevieeeeeiceevereseeeesessssssesssssesessssees 175
177. M. annuligera (Milne Edwards and Haime, 1849) .........ccoeviumrurerereeeneeneeneetseesseeseeesecassssscssssssssssesasesees 176

Genus : Plesiastrea Milne Edwards and Haime, 1848 .......oooooeeereeeeeeeeeeeeeeeesesesessesssesesssessssesssssssesesesssessenes 177
178. P. versipora (LAMATCK, 1816) .....ccccoeororrrueietieieieieictie e sesse st sessssss e sasss st esss st sasessassssassssssssessnssses 178

Genus : Oulastrea Milne Edwards and Haime, 1848 .......cow oo seseeeeseeeresesees s ssesesessesesessseens 179
179. O. crispata (Lamarck, 1816) .....ccocoeevveeeeeveeerieeeeeeeeeeeeeeeeeeeeeeeeeeere s erteeesiaeereeaahtreesareeessasbbteseesnresesereeessnnns 179

Genus : Diploastrea Matthai, 1914 ......o..ooiueueiucueiiececeeeeeeeeeeeee e e e ee e s ee et s st as et eseassesee e aeeeneeseane 179

180. D. heliopora (Lamarck, 1816)........cccccouururienmreeieniiinssssssinsssssssssssesssssssssssssssssssssssssssss s ssssssassssnssenns 179



(xv)

Genus : Leptastrea Milne Edwards and Haime, 1848 ..........ccccoeeververnrmnreninnsercressensessennaens R erasasastens 181
181. L. transversa KIUNZINGET, 1879 ........ccoriiuiirnnrniincnssismesiessisssessssssesssesssssssssasssssessnessssssnsssssssasessessasssanes 181
182. L. purpurea (Dana, 1846) .........coverervecevereieenieiesesnsesesessssssssssesesesessssssssssessassssssssessssosssssassssssssssssasemmssssssss 182
183. L. bottae Milne Edwards and Haime, 1849 ........o.oovoueeeeeeereeereereeeereseeresessessssesssesssesssesssssessssasssssssssesssees 183

Genus Cyphastrea Milne Edwards and Haime, 1848 ..........ccccoevurreereeeneernesineiessensessssessessssssssnsssssssssesseens 184
184. C. Serilia (FOTSKAL, 1775) eucuuvveeemnsierossncresessnsssscemsosesessssssssessasssessssessessessesssessssmssessssssessessessasesssssessssessssesens 184
185. C. microphthalma (Lamarck, 1816) .......ccveieemeeenririurererinsurirensensssessscssesesssnssnescsssssssssessssesssssssssssessssssssssncs 184

Genus : ECHINOPOTA LAMAICK, 1816 ......cvoverrcoeereosisssesssssssssssssssssssssssssessesssessssssssisssesesssssssssssssassssessssse s 186
186. E. 1amellosa (ESPET, 1795) ....cuuiviuriiiiiieriiiinieneictscsinescieseaessssessesssesssstsssssnsssanssssssansssasssssssncastsssscsssnssssssas 186
187. E. gemmacea Lamarck, 1816 ............... et T ettt e bbb e bR R bbb bR a s 188
188. E. HOTTIAA DANQ, 1846 .....ooueiireieeirniieniiirieeireeetestesseeesesseseseesesessesmesossssssesssesssssssesssessesssessssssesassssessaessessesasessnene 189
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INTRODUCTION

Coral reefs are one of the most ancient and
dynamic ecosystems of India. The coral reefs not
only provide a sanctuary to a myriad of marine
life but also play a key role in protecting the
coastline from erosion. In addition, people living
along the 8000 km long coastal stretch depend on
coral reefs for their livelihood. India is centrally
placed within the warm tropical region of the
Indian Ocean and exhibits extensive coral reefs
throughout its marine territories.

Reef-building (= hard or stony or hermatypic).

corals are among the most important contributors
to the reef structure. As per the recent global
estimate, shallow coral reefs occupy 2,84,300 sq
km, an area about half the size of Madagascar.
This estimate is 1.2 % of the world’s continental
shelf area, and only 0.09 percent of the total area
of the world’s oceans. Coral reefs are scarce, but
critically important resource. They provide shelter,
food and protection for a diverse array of marine
plants and animals. Efforts to quantify the total
number of species found on reefs remain largely
restricted to wild extrapolations and estimates. As
many as 100,000 species may have been named
and described world-wide from reefs, but the total
number inhabiting the world’s reefs may be
anywhere between half and 2 million, or perhaps
even more. Large portions of the world’s coral
reefs occur within the Indian Ocean. The total area
of coral reefs in India is estimated to be 2,379 sq
km (D.O.D. and S.A.C., 1997), which is less than
one percent of all the coral reef areas in the world.

The most diverse region of coral reefs is centered
on the Philippines, Indonesia, Malaysia and Papua
New Guinea, with between 500 and 600 species of
coral in each of these countries. Unfortunately these
are also some of the most threatened coral reefs of
the world. More than 208 species of hard corals have
been recorded from four major coral reefs of India
viz. Gulf of Mannar, Gulf of Kachchh (= Kutch),
Lakshadweep and Andaman and Nicobar Islands,
and as research continues, many more are expected

to be discovered in the coming years. For example,
a recent GCRMN Coral genera identification

Training (December 1999) yielded 13 new records

from Andaman (New Wandoor area: unpublished
data) and the GOI/UNDP/GEF diving mission
yielded 198 species of which 111 are new records to
India (Turner et al., 2001). More serious studies are
required to complete the inventorisation in the
remote areas of the Andaman and Nicobar Islands
as well as other reef areas of Indian main land. The
coral assemblages of Indian reefs are of great
interest to evolution and biogeography because they
stem from a blend of widespread Indo-pacific
species and species unique to the Indian Ocean and
local waters.

The studies on taxonomy of Indian coral reef
started in India as early as 1847 by Rink in Nicobar
Islands and later in 1898 by Thurston at Gulf of
Mannar region. Edgar Thurston collected several
specimens from Rameswaram, (Gulf of Mannar) at
a time as Foote (1888) aptly commented, when the
place was “the most out of the way, and Un-get-
able” one in India. Thurstons’s collections were later
studied by Brook (1893) and Bernard (1897, 1905).
Brook (1893) recognized 8 species of Acropora from
Rameswaram, out of which A. multicaulia, A. thurstoni
and A. indica were described as new. Alcock (1893)
published an account of some ahermatypic corals
from the seas around India. Later Alcock (1898)
described 25 species of “deep-sea Madreporaria’
dredged by the Royal Indian Maine Survey ship
“Investigator” from depth of more than hundred
fathoms, around Andaman Islands, off Madras,
Konkan coast, off Kerala, Lakshadweep and
Maldives. Bernard (1897) mentioned the occurrence
of Montipora divaricata (= M. ramose) and M. foliosa at
Rameswaram. Bernard (1905) also described 14
specimens of Porites collected by Thurston from the
living and subfossilised reefs of Rameswaram.
Gardiner (1904, 1905) recorded 27 species of corals
assignable to 17 genera from Minicoy. Matthai’s
(1924) work on the coral collections of Indian
Museum, Calcutta (= Kolkata) has already been
alluded to. Matthai (1924a) reported a species of
Culicia from Chilka Lake, Orissa. In his catalogue of
the “Meandroid Astraoidae” Matthai (1928)
reported the occurrence of Symphyllia recta, S. radians
and Platygyra lamellina around Mandapam. Gravely
(1927) reported on the Scleractinia of the littoral



waters of Krusadai Island and nearby places. This
includes 22 genera and 30 species. He only
mentioned the occurrence of the genera Goniopora
and Porites. Sewell (1935) during his geographic and
oceanographic researches in Indian waters collected
13 species of corals belonging to 8 genera from the
raised reefs of Rameswaram and Mandapam.
Gravely (1941) noted the presence of the remnants
of Paocillopora damicornis at the Madras beach.

Pillai (1967) the first Indian worker on corals
submitted his Ph D thesis on the “Studies on
Corals” from Mandapam group of Islands of Gulf
of Mannar and Chetlet and Minicoy group of
islands from Lakshadweep. This thesis is
considered to be first of its kind in India on corals,
dealing with 125 species of corals belonging to 34
genera and one subgenus in detail.

During 1969, Pillai published a series of six
papers (Pillai 1969 a, b, ¢, d, e, f) on the coral
species of Gulf of Mannar followed by distribution
of corals in Minicoy Atoll, Lakshadweep (Pillai
1971). Pillai (1971 a, b, ¢, 1972, 1973, 1974, 1975,
1977) contributed to composition, distribution, coral
resources, and human effects on corals of Gulf of
Mannar. Later Pillai (1977, 1977, 1978,1983) also
published a series of account on the corals of
Andaman and Nicobar Islands with the impetus
gained from the earlier works on the collection of
Andaman and Nicobar Islands jointly with Scheer
(Scheer and Pillai, 1974). His work with Patel in
1988 on the Scleractinian corals from the Gulf of
Kachchh is the only work from that region. Only
a few papers were published by Pillai after his
cream publication on the Coral reefs of India, their
conservation and management (Pillai, 1996). But
for the taxonomic contributions by Pillai, the
information base has not widened to any
recognizeable extent.

It is important to mention here about the 1*
International symposium on Corals, which was held
in Mandapam, India. This symposium on Corals
and Coral Reefs, organized by the Marine Biological
Association of India, was held at the Central
Marine Fisheries Institute, Mandapam Camp, India
from 12* to 16™ January 1969. The inaugural session
was presided over by Dr. S. Jones, the then

Director of the Institute and the President of the
Association. Dr. P. S. B. R. James, the then Secretary
of the Association welcomed the gathering.

ZOOLOGICAL SURVEY OF INDIA

Dr. C. S. Gopinatha Pillai, Convener of the
Symposium, introduced the participants. A total
of 72 participants attended the symposium of which
25 were from abroad (United States of America
10; West Germany 4; France 5; Mexico, Singapore,
United Kingdom, Indonesia, Australia and Brazil
one each). Among the local participants 34 were
from Central Marine Fisheries Research Institute
and the rest from other institutes from India. There
were 7 scientific sessions and 37 papers presented.
Besides the scientific sessions, field trips to
neighbouring coral reefs, variety of entertainments
and film shows were also arranged. Dr. D. R.
Stoddart, Chairman, Advisory Committee, spoke
on behalf of the foreign participants.

In 1997, Global Coral Reef Monitoring Network
(GCRMN) came to existence in South Asia mainly
for capacity building in the region and new coral
reef workers have started both in the biophysical
studies as well as in the taxonomy. This resulted
in a delegation of nine persons from India
participating and presenting papers on the status
of all the four major coral reefs of India in 9%
International Coral Reef Symposium in Bali, 2000
after a gap of 30 years. A major break through
was the signing of an agreement by governments
of India and Australia in 2000 in the name of India-
Australia Capacity Building and Training Project
under which two scientists were trained on coral
taxonomy in Museum of Tropical Queensland,
Townsville (2001-2002) and the out come of this
training is the publication of this hand book on
corals of India.

The present ‘Handbook on the hard corals of India’
is the maiden work on taxonomic and photographic
guide for the identification of corals that inhabit
Indian waters The aim of this guide is to document
the biodiversity of Indian corals identified both
during the Aus-Aid, India-Australia Training and
Capacity Building Project, Coral Taxonomy Training
(Museum of Tropical Queensland, Townsville:
October 2001 - January 2002) (Appendix 2) as well
as from other such earlier occasions. This guide is
designed for students, snorkelers, divers, and in
those interested in coral taxonomy.

GEOLOGIC HISTORY OF CORAL REEFS

The fossil record of coral enables us to
understand the origin of coral reefs. The oldest
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records indicate that reefs originated 2 billion years
ago with the advent of filamentous algae. The first
animal to be introduced into the reef building
community appeared at the beginning of the
Cambrian period - 600 million years ago. This was
a stony sponge-like animal called an archaeocyathid
(Greek for “ancient cup”). These animals were
associated with stromatolites and contributed to
the accumulation of reef material. Then, about 540
million years ago, the archacocyathids became extinct.

In the middle of the Ordovician era, 480 million
years ago, animals rejoined the reef-building
process. These animals included the stony sponges
called stromatoporoid and the stony coelenterates —
the first corals. Then around 350 million years ago,
reef building again diminished.

With the beginning of the Carboniferous period,
the reef community re-established and began to
flourish. The revitalized community contained the
rugged stromatolites, along with bryozoans,
brachipods and corals. For 115 million years, this
new community flourished by radiating into
thousands of new species that accumulated giant
reefs still preserved in the fossil record. Then, 225
million years ago, reefs became extinct once more.

About 215 million years ago another reef
community began to establish itself. Algae were
the most important members of the community,
but several new families of coral, the Scleractinians,
became prominent. At this point, there was another

Coral Reef
Fig. 1. Map showing the coral reef areas of the world

interval, about 20 million years, in which reefs
were not present. This period was followed by an
extensive period of reef expansion in which bivalve
mollusks known as rudists dominated the reef
ecosystem. For 60 million years, the rudists rivaled
both the algae and coral as the dominant reef

builder. Then, at the close of the cretaceous period,
62 million years ago, another great extinction
occurred. Nearly a third of all animals known at
that time did not survive. All 115 genera of
dinosaurs became extinct and in the reef
community, the rudists, along with two-thirds of
the coral genera, perished.

A period of 10 million years passed before the
reef community began to flourish once more. Since
then, corals have become the most important
members of the reef community. To date several
periods of decline in reef building have been
recorded, but no further great extinction events.
Oddly enough, the last Ice Age, with its great
swings in sea level, had little effect on reefs. Today
reef communities occur throughout the tropical
region, but are restricted to a relatively narrow
sanctuary on either side of the equator where
conditions still favour their growth (Fig. 1).

TYPES OF REE}

1. Fringing Reefs (Fig. 2 and 4)

Fringing reefs grow along the edges of
continents around islands, close to shore but some
times separated from it by a shallow lagoon. They
are termed as shore reefs. They represent simplest
reef type. They extend out from the coast for about
a few meters to one kilometer as bench or platform
with its surface more or less level with the water

Fig. 2. Fringing Reef

surface. In fringing reefs the most active coral
growth occurs at the reef edge or reef front. It is
in fact narrow belt, 20 to 40 meters wide and
subject to continuous surf. Beyond the outer edge



is a steep seaward slope to the sea bottom. Corals
grow on this slope up to a depth of 40 - 100
meters. Between the reef-edge and the shore is a
shallow and more or less flat surface, called the
reef flat or seaward flat, composed largely of
coral sand and mud, dead and living coral colonies,
other animals and debris. The reef flat is ordinarily
submerged at high tide, but at low tide the water
seems to run rapidly exposing the whole surface
of the flat almost simultaneously. This strongly
contrasts with the gradual slopes of rocky surf
beaches, which are exposed gradually, meter-by-
meter as the tide falls. The flat is 50 to 100 meters
broad and includes little or no loose material such
as stones and rocks which may accumulate in a
boulder zone, characterized by dead coral masses
and reef fragments torn off by the breakers and
carried across the flat by the surfs. Sometimes,
between the boulder zone and the shore is found
an inner flat, which may be several hundred meters
wide. It is often hollowed out to form a shallow
lake or channel serving as a convenient boat-
channel to the locals, but suitable only for small
boats at low tide. Fringing reefs are common in
the Gulf of Mannar, Andaman and Nicobar Islands.
Where there is murky water caused by soil run-

off, fringing reefs rarely grow to a substantial
depth.

2. Barrier Reefs (Fig. 3 and 4)

Barrier reefs develop along the edges of
continental shelves or around islands that have
become partially submerged, and are separated
from mainland or island by a wide, deep lagoon.
Fragile corals grow more on the lagoon side of
the barrier than on the open side where they would
‘have to withstand the force of larger and more
violent waves. The stretch of water separating
barrier reef from land may be many kilometers
wide and is known as the lagoon. It may be 20 -
100 meters deep and suitable for navigation of the
larger ships. A barrier reef, thus often encircles an
island situated in the center of the lagoon. The
barrier reefs may constitute a great danger to
shipping. However, they form a breakwater off
the shore but the sea on the outside is deep and
often slopes to great depths. The barrier reef
consists of the same parts as the fringing reef, that
is reef edge, seaward flat and boulder zone. But
the place of inner flat is taken by the lagoon flat.

ZOOLOGICAL SURVEY OF INPIA

— \Water surface

Island
Barrier
reef

Fig. 3. Barrier Reef

The latter has a thin covering of sand and shows
an extraordinary luxuriant coral growth. The
lagoon may be so broad that, besides its distant
barrier reef, the shore may posses a narrow
fringing reef as well. There may be a fringing reef
on one coast and a barrier reef on another and the
two often merging into each other. This type of
reefs can be found in Andaman and Nicobar Islands
however the best-known example is the Great
Barrier Reef, which extends nearly 2000 km along
the east coast of Australia and represents the
world’s largest reef. It is an enormous coral
structure extending along the northeastern coast
of Australia for over 2000 km until it loses itself in
the New Guinea reefs. Its distance from the main
land varies from 15 - 250 km.

3. Atoll Reefs (Fig. 4 and 5)

Atoll reefs generally begin as fringing reefs
around volcanic islands. As the island subsides,
because of the sea floor sinking or the sea level
rising, the fringing reef forms a circular barrier
reef separated from the island by a lagoon. When
the island finally disappears, the circle of reefs is
left, sometimes capped with small coral islands,
enclosing lagoon. The whole structure is called an
atoll. It is also termed as a coral island or lagoon
island. The lagoon varies from a few hundred
meters to 70 or 90 km in diameter and 20 to 90
meters in depth. The rim of the ring is quite
narrow, but a few hundred meters wide. It may
be complete or broken by a number of gaps or
channels of which only a few are navigable. The
rim of reef often bears a linear series of the little
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Diagramatic representation of Coral Reef Zonation
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Fig. 4. Diagramatic representation of coral reef zonation.



ater surface
Atoll
Reef

Fig. 5. Atoll Reef

islets. Thus a large atoll is a string of islets along
a line of reef. The outer side of the atoll reef
slopes off rather steeply into the depths of the
ocean. Thousands of atolls dot the Indo-Pacific
region forming nearly 90% of all coral formations
of that region. The atolls are hundreds or
thousands of kilometers away from the nearest
land. The largest atoll of the world is the Suvadiva
of the Maldives covering an area of 68 by 52 km
with circumference of about 195 km and not less
than 102 separate islets on its rim. The term atoll
is derived from the language of Maldives, where
a district is called an atolu and the governor the
atoluveri. The king of Maldives bore the high-
sounding title of “Ibrahim Sultan, king of the 13
Atollonas and 12,000 islets”. Atoll varies in size
from tiny Bitra, the smallest of just 0.10 sq km, to
largest, Andrott, 4.84 sq km in Lakshadweep.
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Apart from these, there are a few minor reef
types as follows: Platform reef, Patch reef, Coral
pinnacle, Reef flat, coralline shelf, Coral heads, and
live coral platform.

CORAL REEFS IN INDIA

All the three major reef types occur in India
(atoll, fringing and barrier) (Fig.6). Within these
habitats are some of the most diverse, extensive
and least disturbed reefs in the Indian Ocean. To
this day, many of these reefs are largely unstudied.
The mainland coast of India has two widely
separated areas containing reefs : the Gulf of
Kachchh in the northwest, which has some of the
most northerly reefs in the world, and Palk Bay
and Gulf of Mannar in the southeast. In addition
to these, there are patches of reef growth on the
West Coast, for example coral reefs at Malvan.
The Andaman and Nicobar Islands have fringing
reefs around many islands, and a long barrier reef
(329 km) on the west coast. Little is known about
these reefs, which may be the most diverse and
pristine reefs in India. The Lakshadweep also has
extensive reefs but these are also poorly explored.

The Indian landmass forms a major physical
division between the Arabian Sea and the Bay of
Bengal. Oceanographically, the Bay of Bengal
differs from the Arabian Sea in maintaining
clockwise circulation of major currents during both
the northeast and southwest monsoons. The
circulation in the Arabian Sea reverses, with surface
water masses circulating counter clockwise during
the northeast monsoon and clockwise during the
southwest monsoon. There is also major difference
in salinity. In the Arabian Sea, evaporation exceeds
precipitation and runoff, leading to the formation
of highly saline water masses that flow south. The
Bay of Bengal has comparatively low salinity due
to high runoff and precipitation; during the
southwest monsoon, maximum salinity is found at
depths of about 500 meters, as highly saline water
moves into the Bay from the Indian Ocean.

Indian subcontinent with its coastline extending
over 8,000 km and subtropical climatic condition
has very few coral reef areas when compared to
other regions of the world. In India, the reefs are
distributed along the east and west coasts at
restricted places. However all the major reef types
are represented. Fringing reefs are found in Gulf
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of Mannar and Palk Bay. Platform reefs are seen
along the Gulf of Kachchh. Patchy reefs are present
near Ratnagiri and Malvan coasts. Fringing and
barrier reefs are found in Andaman and Nicobar
Islands. Atoll reefs are found in Lakshadweep. The
absence of reef in Bay of Bengal (North East Coast)
is attributed to the immense quantity of freshwater
and silt brought by the rivers such as Ganga,
Krishna and Godavari. Satellite imagery (Space
Application Centre, Ahmedabad) shows scattered
patches of corals in the intertidal areas and
occasionally at subtidal depths along the West
Coast of India noticeiably at Ratnagiri, Malvan and
Rede Port.

The mainland coast of India has the Gulf of
Kachchh in the Northwest (Gujarat State) and Palk
Bay and the Gulf of Mannar in the southeast (Tamil
Nadu State). Other than these important off shore
island groups of India, the Andaman and Nicobar
in the Bay of Bengal and Lakshadweep in the
Arabian Sea also have extensive reef growth. The
total area of coral reefs in India is estimated to be

2,375 sq km.

EAST COAST OF INDIA

Palk Bay (Fig. 8)

Coral reefs on Tamil Nadu coast (South East
Coast) are located in Palk Bay near Rameswaram
and in the Gulf of Mannar. Mandapam and
Rameswaram Islands separate Palk Bay from the
Gulf of Mannar. The reef is centred at 9°17° N and
79°15 E. There is only one fringing reef in the Palk
Bay, which lies along the mainland from the Pamban
channel at the Pamban end of the bridge to
Rameswaram Island. This reef is 25-30 km long,
and generally less than 200 m wide; maximum depth
is around 6 m. They are situated almost parallel to
the shore in an east-west direction. The lagoon is
shallow and can be waded through at lowest tides.
The width of the lagoon varies from 200 to 600
meters in different regions. A channel of two to
three meters depth almost at the mid length of the
reef, through which fishing boats enter the lagoon,
divides the reef into the eastern and western
halves. The eastern half, which extends up to
Pamban Pass, is called Kathuvallimunai Reef, while



Pudukudi coast =

Bay of Bengal

Tondi coast

9
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the western half, which extends up to Thedai is
called Vellaperthumunai Reef. The Kathuvallimunai
reef is comparatively wider than the
Vellperthumunai reef for most of its length.
Visibility is poor due to siltation and is influenced
by the northeast monsoon. The reef flat is relatively
broad from Pamban channel to the southern end
near Ramnad and narrow from Pamban to south
of Rameswaram.

Gulf of Mannar (Fig. 9)

The Gulf of Mannar reefs on the other hand
are developed around a chain of 21 islands that lie
along the 140 km stretch between Tuticorin and
Rameswaram. These islands are located between
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ZOOLOGICAL SURVEY OF INDIA

latitude 8°47’ N and 9°15'N and longitude 78°12'E
and 79°14’ E. The islands lie at an average distance
of 8 km from the main land. They are a part of the
Mannar Barrier reef, which are 140 km long and
25 km wide between Pamban and Tuticorin.
Different types of reef forms such as shore,
platform, patch and fringing type are also observed
in the Gulf of Mannar. The islands have fringing
reefs and patch reefs around them. Narrow fringing
reefs are located mostly at a distance of 50 to 100
m from the islands. On the other hand, patch reefs
rise from depths of 2 to 9 m and extend to 1 to 2
km in length with width as much as 50 meters.
Reef flat is extensive in almost all the reefs in the
Gulf of Mannar. Reef vegetation is richly
distributed on these reefs. The total area occupied
by reef and its associated features is 94 sq km.
Reef flat and reef vegetation including algae occupy
65 and 14 sq km, respectively (D.O.D and S.A.C,,
1997). Usually monsoons, coral mining and high
sedimentation load affect visibility. These reefs are
more luxuriant and richer than the reefs of Palk
Bay.

Pillai (1986) provided a comprehensive account
of the coral fauna of this region. There are about
94 species of corals belonging to 37 genera in the
Gulf of Mannar. The most commonly occurring
genera of corals are Acropora, Montipora and Porites.
Coral associates such as ornamental fishes
belonging to the family Chaetodontidae, (butterfly
fish); Amphiprion spp (clown fish), Holocentrus spp
(squirrelfish), Scarus spp (parrotfish), Lutjanus spp
(snapper) and Abudefdul saxatilis (sergeant Major)
are found. Extensive sea grass beds are present;
green turtles, olive ridley turtles and dugongs are
dependent on the sea grasses.
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