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Foreword

Healthy oceans are essential for a healthy planet and
a healthy future for all.

The ocean in the tropical Indo-Pacific holds vast environmental, social and
economic significance, as it is home to the highest level of marine biodiversity and
endemism in the world. However, it is under greatest threat in history as a result

of climate change and unprecedented human activities.

I would congratulate on this new publication “Probing into Marine Life with
DNA Barcode in the Tropical Indo-Pacific” as practical knowledge collection
about our fascinating marine life. It demonstrated once again the importance
to develop ocean knowledge and cooperation in safeguarding our marine

biodiversity.

I am especially grateful for the generous support of the Government of Republic
Korea. Through the UNESCO/Korean Funds-in-Trust (KFiT) funded project,
the IOC Sub-Commission for the Western Pacific (WESTPAC) greatly
enhanced the capacity of IOC Member States in the Western Pacific and adjacent
areas for using the genetic method for species identification, and promoted the
sharing of data and collection. I am thrilled that our countries in the region have
started to apply this tool to their marine resource management and biodiversity

conservation.

Science’s rightful place is in service of society. As part of the United Nations
system, the [OC Sub-Commission for the Western Pacific (WESTPAC) spares
no effort in catalyzing ocean science solutions to sustainable development. I
deeply appreciate Prof. Youn-Ho Lee from the Korea Institute of Ocean Science
and Technology, for his dedication and commitment to advancing ocean science
and cooperation in the region. I would acknowledge the meaningful partnerships
that have been established among individual scientists and various research

institutions since the beginning of this effort.

Wenxi Zhu

Head
I0C Sub-Commission for the Western Pacific
UNESCO



Preface

The coastal waters of the Tropical Indo-Pacific stand as the
epicenter of world marine biodiversity, offering a plethora of
biological resources crucial for the livelihoods of many people
in the region.

To ensure the sustainable use and conservation of these invaluable resources, it is
imperative to compile and disseminate scientific information on their morphological
and genetic characteristics, ecology, and distribution across the region. In this context,
IOC Sub-Commission for the Western Pacific (WESTPAC) plays a pivotal role in
promoting marine research and observations, fostering international collaboration
among Member States, and interfacing the science and the policy.
The book, Probing into the Marine Life with DNA barcode in the Tropical Indo-Pacific
is an outcome of the WESTPAC’s multinational collaboration project, the “Enhance
the Capacity for Species Identification and Genetic Analysis on Marine Organisms in
the Coral Reef Ecosystems in the Western Pacific’(DRMREEF project). From 2013
t0 2023, scientists from the Republic of Korea, Bangladesh, Indonesia, Malaysia, the
Philippines, Thailand and Vietnam have actively participated in studying and compiling
information on the diverse marine life in the Tropical Indo-Pacific region.
This book endeavours to document the morphological, ecological, and genetic features
as well as the distributions of common fishes and invertebrates in the region. It
includes photographs, illustrations of regional distribution patterns, and QR codes of
DNA barcode sequences (COI or 16S gene sequences) for each species, facilitating a
comprehensive understanding and objective identification. In total, the book provides
information on 228 marine animals, including Fishes (115), Cnidarians (10), Molluscs
(42), Arthropods (40), and Echinoderms (21). This information, obtained through the
DRMREEEF project, is also accessible on the WESTPAC Marine Biodiversity/Portal
Site (westpacmarbio.org). For species where we were unable to obtain DNA barcode
sequences, we cite the deposited sequences in GenBank.
We hope that this book enriches scientific knowledge of the diverse marine organisms
in the Tropical Indo-Pacific and helps policymakers establish regional collaborative
conservation measures and management plans for commercially exploited biological
resources. For scientists and researchers, the book will serve as a valuable guide for
species identification. We acknowledge the book’s current limitation in coveringa
subset of the region’s rich marine diversity and look forward to expanding its contents
in subsequent studies.
W express our sincere gratitude to all the participants, assistants, and advisors as well as

the funding agencies who have enabled and contributed to the publication of the book.

On behalf of all respectful Authors and Assistants,

Youn-Ho Lee

Professor /Principal Research Scientist
Ocean Climate Response and Ecosystem Research Department
Korea Institute of Ocean Science and Technology



Contents

Fish Glaucostegus younholeei Habib & Islam, 2021 014
Gymnothorax favagineus Bloch & Schneider, 1801 015
Pisodonophis cancrivorus (Richardson, 1848) 016
Saurida micropectoralis Shindo & Yamada, 1972 017
Myripristis hexagona (Lacepéde, 1802) 018
Sargocentron melanospilos (Bleeker, 1858) 019
Sargocentron rubrum (Forsskal, 1775) 020
Alectis ciliaris (Bloch, 1787) 021
Megalaspis cordyla (Linnaeus, 1758) 022
Cynoglossus arel (Bloch & Schneider, 1801) 023
Liachirus melanospilos (Bleeker, 1854) 024
Chaetodon decussatus (Cuvier, 1829) 025
Drepane longimana (Bloch & Schneider, 1801) 026
Platax teira (Forsskal, 1775) 027
Gazza minuta (Bloch, 1795) 028
Leiognathus equula (Forsskal, 1775) 029
Chaetodontoplus mesoleucus (Bloch, 1787) 030
Pomacanthus annularis (Bloch, 1787) 031
Siganus canaliculatus (Park, 1797) 032
Siganus fuscescens (Houttuyn, 1782) 033
Siganus guttatus (Bloch, 1787) 034
Siganus javus (Linnaeus, 1766) 035
Kyphosus cinerascens (Forsskal, 1775) 036
Terapon theraps Cuvier, 1829 037
Lutjanus decussatus (Cuvier, 1828) 038
Lutjanus erythropterus Bloch, 1790 039
Lutjanus fulvifamma (Forsskal, 1775) 040
Lutjanus indicus Allen, White & Erdmann, 2013 041
Lutjanus lutjanus Bloch, 1790 042
Lutjanus monostigma (Cuvier, 1828) 043
Lutjanus quinquelineatus (Bloch, 1790) 044
Lutjanus rivulatus (Cuvier, 1828) 045
Lutjanus sebae (Cuvier, 1816) 046
Cephalopholis boenak (Bloch, 1790) 047
Cromileptes altivelis (Valenciennes, 1828) 048
Epinephelus areolatus (Forsskal, 1775) 049
Epinephelus fasciatus (Forsskél, 1775) 050
Epinephelus merra Bloch, 1793 051
Epinephelus ongus (Bloch, 1790) 052
Epinephelus quoyanus (Valenciennes, 1830) 053
Epinephelus sexfasciatus (Valenciennes, 1828) 054
Plectropomus leopardus (Lacepéde, 1802) 055
Plectropomus pessuliferus (Fowler, 1904) 056
Parapercis clathrata Ogilby, 1910 057
Platycephalus indicus (Linnaeus, 1758) 058
Dendrochirus zebra (Cuvier, 1829) 059
Inimicus didactylus (Pallas, 1769) 060
Balistoides viridescens (Bloch & Schneider, 1801) 061
Diodon hystrix Linnaeus, 1758 062
Monacanthus chinensis (Osbeck, 1765) 063
Arothron mappa (Lesson, 1831) 064
Chelonodontops bengalensis Habib, Neogi, Oh, Lee & Kim, 2018 065
Caesio cuning (Bloch, 1791) 066
Gerres erythrourus (Bloch, 1791) 067
Plectorhinchus macrospilus Satapoomin & Randall, 2000 068
Pomadasys andamanensis McKay & Satapoomin, 1994 069
Pomadasys guoraca (Cuvier, 1829) 070

Cheilinus chlorourus (Bloch, 1791) 071




Cheilinus fasciatus (Bloch 1791)

Cheilinus trilobatus Lacepéde, 1801

Coris gaimard (Quoy & Gaimard, 1824)
Epibulus insidiator (Pallas 1770)

Halichoeres marginatus Ruppell, 1835

Iniistius melanopus (Bleeker, 1857)

Stethojulis trilineata (Bloch & Schneider, 1801) NP
Thalassoma lunare (Linnaeus, 1758) NP
Lethrinus crocineus Smith, 1959

Lethrinus harak (Forsskal, 1775)

Lethrinus lentjan (Lacepéde, 1802)

Lethrinus ornatus Valenciennes, 1830
Scolopsis affinis (Peters, 1877)

Scolopsis bilineata (Bloch, 1793)

Scolopsis margaritifera (Cuvier, 1830)
Scolopsis monogramma (Cuvier, 1830)
Scolopsis vosmeri (Bloch, 1792)

Priacanthus sagittarius Starnes, 1988
Chlorurus rhakoura Randall & Anderson, 1997
Leptoscarus vaigiensis (Quoy & Gaimard, 1824)
Scarus forsteni (Bleeker, 1861)

Scarus ghobban Forsskal, 1775

Scarus oviceps Valenciennes, 1840

Scarus quoyi Valenciennes, 1840

Scarus rivulatus Valenciennes, 1840

Sillago sihama (Forsskél, 1775)

Butis koilomatodon (Bleeker, 1849)
Amblyeleotris downingi Randall, 1994
Amblyeleotris rubrimarginata Mohlmann & Randall, 2002
Amblygobius phalaena (Valenciennes, 1837)
Cryptocentrus maudae Fowler, 1937

Lepidamia kalosoma (Bleeker, 1852)
Ostorhinchus cookii (MacLeay, 1881)
Taeniamia fucata (Cantor, 1849)

Diademichthys lineatus (Sauvage, 1883)
Opistognathus rosenbergii Bleeker, 1856
Abudefduf bengalensis (Bloch, 1787)
Abudefduf septemfasciatus (Cuvier, 1830)
Abudefduf sordidus (Forsskal, 1775)
Amblyglyphidodon leucogaster (Bleeker, 1847)
Ampbhiprion clarkii (Bennett, 1830)

Amphiprion frenatus Brevoort, 1856
Amphiprion ocellaris Cuvier, 1830

Dascyllus melanurus Bleeker, 1854

Dascyllus trimaculatus (Riippell, 1829)
Hemiglyphidodon plagiometopon (Bleeker, 1852)
Plectroglyphidodon apicalis (De Vis, 1885)
Pomacentrus alexanderae Evermann & Seale, 1907

Pomacentrus bangladeshius Habib, Islam, Nahar & Neogi, 2020

Parupeneus barberinus (Lacepéde, 1801)
Parupeneus cyclostomus (Lacepéde, 1801)
Parupeneus heptacanthus (Lacepéde, 1802)
Parupeneus indicus (Shaw, 1803)

Upeneus subvittatus (Temminck & Schlegel, 1843)
Upeneus sulphureus Cuvier, 1829

Upeneus tragula Richardson, 1846

Hippocampus kuda Bleeker, 1852

072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
089
090
091
092
093
094
095
096
097
098
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128




Cnidaria

Mollusca

Arthropoda

Arachnanthus sp.
Anthopleura sp.

Dipsastraea lizardensis (Veron, Pichon & Wijsman-Best, 1977)

Favites acuticollis (Ortmann, 1889)
Favites halicora (Ehrenberg, 1834)
Favites pentagona (Esper, 1790)
Psammocora exesa Dana, 1846
Zoanthus sp.

Melithaea sp.

Menella sp.

Vasticardium flavum (Linnaeus, 1758)
Hippopus hippopus (Linnaeus, 1758)
Marcia opima (Gmelin, 1791)

Meretrix lyrata (G.B.Sowerby II, 1851)
Tegillarca granosa (Linnaeus, 1758)
Saccostrea cuccullata (Born, 1778)
Spondylus squamosus Schreibers, 1793
Pinna muricata Linnaeus, 1758
Pinctada margaritifera (Linnaeus, 1758)
Cypraea tigris Linnaeus, 1758

Luria isabella (Linnaeus, 1758)
Monetaria annulus (Linnaeus, 1758)
Atlanta inclinata J.E., Gray, 1850
Canarium urceus (Linnaeus, 1758)
Conomurex luhuanus (Linnaeus, 1758)
Lambis lambis (Linnaeus, 1758)
Reticutriton pfeifferianus (Reeve, 1844)
Stellaria solaris (Linnaeus, 1764)
Babylonia spirata (Linnaeus, 1758)
Nassarius coronatus (Bruguiére, 1789)
Nassarius stolatus (Gmelin, 1791)
Conus leopardus (Réding, 1798)
Conus litteratus Linnaeus, 1758
Conus marmoreus Linnaeus, 1758
Conus miles Linnaeus, 1758

Conus quercinus [Lightfoot], 1786
Conus virgo Linnaeus, 1758

Drupina grossularia (Réding, 1798)
Nassa serta (Bruguiére, 1789)

Rapana rapiformis (Born, 1778)
Reishia bitubercularis (Lamarck, 1822)
Vasum turbinellus (Linnaeus, 1758)
Melo melo ([Lightfoot], 1786)

Planaxis sulcatus (Born, 1778)
Nembrotha purpureolineata O'Donoghue, 1924
Chromodoris boucheti Rudman, 1982
Doriprismatica atromarginata (Cuvier, 1804)
Jorunna funebris (Kelaart, 1858)

Nerita albicilla Linnaeus, 1758

Nerita undata Linnaeus, 1758

Nerita undulata Gmelin, 1791

Turbo chrysostomus Linnaeus, 1758

Penaeus merguiensis De Man, 1888
Penaeus monodon Fabricius, 1798
Panulirus homarus (Linnaeus, 1758)
Panulirus longipes (A. Milne-Edwards, 1868)
Panulirus ornatus (Fabricius, 1798)
Panulirus polyphagus (Herbst, 1793)

132
133
134
135
136
137
138
139
140
141

144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185

188
189
190
191
192
193




Echinodermata

Panulirus versicolor (Latreille, 1804)

Birgus latro (Linnaeus, 1767)

Ashtoret lunaris (Forskél, 1775)

Matuta victor (Fabricius, 1781)

Calappa hepatica (Linneaus, 1758)

Calappa philargius (Linnaeus, 1758)

Arcania undecimspinosa De Haan, 1841
Tiarinia cornigera (Latreille, 1825)

Daldorfia horrida (Linnaeus, 1758)

Charybdis (Charybdis) lucifer Fabricius, 1798
Charybdis (Charybdis) natator (Herbst, 1794)
Charybdis feriata (Linnaeus, 1758)

Portunus pelagicus (Linnaeus, 1758)
Portunus sanguinolentus (Herbst, 1783)
Scylla olivacea (Herbst, 1796)

Scylla paramamosain Estampador, 1950
Scylla serrata (Forskél, 1775)

Scylla tranquebarica (Fabricius, 1798)
Thalamita crenata Ruppell, 1830

Thalamita prymna (Herbst, 1803)

Carpilius maculatus (Linnaeus, 1758)

Eriphia sebana (Shaw & Nodder, 1803)
Actaeodes tomentosus (H.Milne Edwards, 1834)
Atergatis floridus (Linnaeus, 1767)

Atergatis integerrimus (Lamarck, 1818)
Grapsus albolineatus Latreille in Milbert, 1812
Mictyris thailandensis Davie, Wisespongpand & Shih, 2013
Austruca annulipes (H. Milne Edwards, 1837)
Gelasimus vocans (Linnaeus, 1758)

Tubuca coarctata (H. Milne Edwards, 1852)
Tubuca dussumieri (H. Milne Edwards, 1852)
Tubuca forcipata (Adams & White, 1849)
Ocypode ceratophthalmus (Pallas, 1772)
Ocypode cordimana Latreille, 1818

Capillaster multiradiatus (Linnaeus, 1758)
Comanthus parvicirrus (Miiller, 1841)
Dichrometra palmata (Miiller, 1841)
Echinaster luzonicus (Gray, 1840)

Mithrodia clavigera (Lamarck, 1816)

Luidia maculata Miiller & Troschel, 1842
Aquilonastra coronata (von Martens, 1866)
Asteropsis carinifera (Lamarck, 1816)
Opbhiactis savignyi (Miller & Troschel, 1842)
Breviturma pica (Miller & Troschel, 1842)
Ophiocoma erinaceus Miller & Troschel, 1842
Ophionereis porrecta Lyman, 1860
Gymnolophus obscura (Ljungman, 1867)
Macrophiothrix nereidina (Lamarck, 1816)
Ophiothela mirabilis (Verrill, 1867)
Opbhiarachnella gorgonia (Miiller & Troschel, 1842)
Ophiolepis superba H.L. Clark, 1915
Stichopus chloronotus Brandt, 1835
Stichopus pseudohorrens Cherbonnier, 1967
Stichopus vastus Sluiter,1887

Thelenota anax Clark, 1921

References

Index

194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226

230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250

252
256










EN
Bangladeshi guitarfish

Glaucostegus younholeei Habib & Islam, 2021

Morphology  Body brownish or greyish with a narrowly wedge-
shaped disc; relatively smaller in size (adult male less than
1000mm) a long narrow bluntly pointed snout (angle 31-40);
broad oblique nostrils with a narrow anterior opening; nostrils
about half of the mouth width, subequal to internasal width; an-
terior nasal flaps are slightly penetrating into internasal space,
relatively large orbit in adults (diameter 8.19-11.62 in preorbital
length, 2.25-2.69 in interorbital distance); rostral ridges are al-
most joined along their entire length; rough skin densely covered
with small denticles, more coarsely granular on the dorsal surface
than ventrally, enlarged between orbits and in a distinct band
between nape and first dorsal fin; e. Tail longer, length 1.15-1.48
in disc length; dorsal fins narrowly spaced, interspace 1.32-2.11
in the base length of the first dorsal fin. Clasper length in adult
males is 4.37-5.70 in total length.

Ecology Commonly found in marine; demersal and tropical envi-
ronment.
pistribution  Northern Bay of Bengal, Eastern Indian Ocean; Ban-

gladesh; West Bengal, India.
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Class Elasmobranchii

Order Rhinopristiformes

Family Glaucostegidae

MW431029 (COI),
. MW431030 (COI)



EN
Laced moray

Gymnothorax favagineus Bioch & Schneider, 1801

Morphology ~ Size: to 1.8 m TL. Body serpentine shaped, white
to yellowish; black spots on head, body, fins and interspaces
forming a honeycomb pattern; almost black in some individuals;
blotches influenced by habitat — less spots in clear coral reefs,
than those in turbid waters; one of two largest Indo-Pacific mo-

rays.

Ecology Solitary. Reef flats, outer reef slopes of continental
reefs at 1 - 50 m depth; often sheltered in crevices with cleaner
wrasses or shrimps; carnivorous, on cephalopods and small

fishes; large adults may be aggressive.

Distribution  Indo-Pacific: Red Sea and East Africa to Papua

New Guinea, Japan, Asia and south to Great Barrier Reef.
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Order Anguilliformes

Family Muraenidae

Scan DNA Barcode
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Longfin snake-eel

Pisodonophis cancrivorus (Richardson, 1848)

Morphology ~ Size: to 108.0 cm TL. Slender fish with an elon-  Class Actinopterygii
gated body and a pointed snout. Has long dorsal fin that runs Order  Anguilliformes
from the head to the tail and a long anal fin that starts after the Family Ophichthidae
middle of the body. Has no pelvic fins, but it does have pectoral
fins located behind the gills. Brown to olive-green body with
small spots or speckles.

Ecology Occurs in lagoons and estuaries, entering freshwater.
Often in tidal channels where loose groups congregate, and 7
¥ Scan DNA Barcode

usually seen with just the head exposed. Solitary. Feeds on
MW498742 (COI)

small fish, crustaceans, and cephalopods.

Distribution  Indo-Pacific: Red Sea and East Africa to French
Polynesia, north to the Ogasawara Islands, south to Australia.
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Shortfin lizardfish

Saurida micropectoralis shindo & Yamada, 1972

Morphology  Body elongated, cylindrical. Back and upper sides
brown, lower sides and belly white. Nine to ten faint blotches
along the lateral line, sometimes with traces of very indistinct
cross-bars on the back. Upper edges of pectoral and caudal
fins occasionally with faint black dots. The upper portion of the
inner side of the pectoral fins dark. Adipose fin present.

Ecology Occurs in tropical to temperate marine and estuarine
areas. Lives on rocky, coral, sandy, or muddy bottoms in shal-
low waters. Feeds on bottom-living invertebrates (particularly
worms) and fishes.

Distribution  Indo-West Pacific: Andaman and South China seas
south to the Arafura Sea and northern Australia; northern Bay of
Bengal.
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Class Actinopterygii

Order Aulopiformes

Family Synodontidae
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Doubletooth soldierfish

Myripristis hexagona (Lacepéde, 1802)

Morphology ~ Size: 30.0 cm TL. Body light red to yellowish; fins
red, leading edges of soft dorsal, anal, caudal and pelvic fins,

white; snout blunt; large eyes; rough scales.

Ecology In loose aggregations in caves, sometimes with other
soldierfish. Sheltered coastal and offshore reefs, turbid areas of
bays and lagoons at 3 to 40 m depth; nocturnal, hiding in caves
or beneath ledges by day, feeding on plankton such as crab lar-

vae at night.

Distribution  Indo-Pacific: East Africa to Samoa, north to Ryukyu
Islands, through Asia, south to Great Barrier Reef, New Caledo-

nia, Palau.
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Class Actinopterygii

Order Holocentriformes

Family Holocentridae
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Blackblotch squirrelfish

Sargocentron melanospilos (Bleeker, 1858)

Morphology ~ Size : 25.0 cm TL. Body orange-red to orange-
yellow, silvery white stripes; black blotch at base of pectoral,
soft dorsal, anal and caudal fins; small black spot on caudal-
fin base; relatively large eyes for nocturnal feeding; preopercle
spines (near gill-opening) are venomous.

Ecology Usually solitary, sometimes forms schools in deep
water in oceanic locations. Seaward slopes at 5 - 90 m depth;
inhabits crevices and caves on rocky reefs daytime, feeds at
night mainly on crabs and shrimps.

Distribution  Indo-Pacific: Red Sea, Zanzibar, Aldabra, Sey-
chelles to Marshall Islands, Samoa, north to Taiwan, Japan,
Ogasawara Islands, south to Southeast Asia, Great Barrier Reef,
Chesterfield Islands.
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