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An Analyses of Fish Assemblage of Nanwan Coast, Kenting,
with an Evaluation of the Effectiveness of Houbihu Marine
Resource Protection Area
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"Taiwan Ocean Research Institute, National Applied Research Laboratories; “Biodiversity Research
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ABSTRACT  Data of fish assemblages surveyed in 2009 and 2010 by scuba divers
on coral reefs along Nanwan coast, Kenting, and at Wanliton station were analyzed
using cluster analysis and multidimensional scaling (MDS). Dendrograms from cluster
analysis showed four clear clusters of fish assemblage, which were congruent with the
habitat structures. These were attributed separately to the shallow embayment
(Wanlitung station), deep waters (reef-drop of Nanwan underwater pinnacle), patch reefs
on sandy bottom (including outside of the water inlet, Garden station, feeding area and
Lagoon station), and shallow reef flat and reef slope (including Reef-top of underwater
pinnacle, Da-lao-gu, Shuang-feng-lan-dong, Yi-xian-tian, Tiaoshi coast and Tiaoshi Tip).
Distinctive yearly changes occurred in fish assemblages inhabiting reef flat, reef slope,
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and lagoon. For other stations, fish compositions in 2010 were more variable than in
2009. No common trends were found in the seasonal change among stations. However,
more fish species occurred in spring and autumn, when compared with those in winter
or summer respectively. Comparisons of number of species between stations in the
Houbihu Marine Resource Protection Area, established in 2005, and stations outside the
protected area showed that in the protected area more fish species occurred than other
stations in 2009-2010. This finding indicates that the enforcement of protection
measures in the protected area might have led to positive effects on the living of fishes

there.

Keywords: Kenting, coral reef fishes, marine protected areas, cluster analysis
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Acanthuridae FIEEMEFR}
Acanthurus dussumieri W l)=24 + + IwP
Acanthurus japonicus H A 2 i + + IwP
Acanthurus lineatus LRAURI + + P
Acanthurus maculiceps [ER sz TwP
Acanthurus mata (il + + IwP
Acanthurus nigricans =napllE= + IpP
Acanthurus nigricauda el + + P
Acanthurus nigrofuscus izsseuil)E + + IP
Acanthurus olivaceus — IR + TwP
Acanthurus pyroferus K AL + + Ip
Acanthurus triostegus feill=a + + C
Acanthurus xanthopterus =g + + P
Ctenochaetus binotatus BT R + + Ip
Ctenochaetus striatus TGRSR + + P
Naso annulatus Bgam + + Ip
Naso brevirostris & + P
Naso hexacanthus NS + + P
Naso Lituratus BEHLM + + P
Naso unicornis RS + + P
Prionurus scalprum HEFE A + + JKT
Zebrasoma flavescens T o 1 ) 2 + + PP
Zebrasoma scopas AN vl + + Ip
Zebrasoma veliferum = qilll==Y + P
Apogonidae K== fifHF}
Apogon angustatus R + P
Apogon apogonides AP NG ] + 1P
Apogon aureus R + + P
Apogon chrysotacnia SRR + IP,JA
Apogon cookii I NNES ] + P
Apogon cyanosoma SRR + + P
Apogon exostigma BRAR R + P
Apogon fraenatus TRHR K= i + 1P
Apogon kallopterus R R fi + + P
Apogon nigrofasciatus HAREE + P
Apogon notatus LR i + WP
Apogon novemfasciatus JURF R A WeP
Apogon fasciatus VO4R R Z + IP
Apogon properupta LG + + JT
Apogon trimaculatus PR + WP
Archamia biguttata EEPT R AiE K + IwP
Archamia fucata TEPTRAE R + p
Cheilodipterus intermedius A EIEV PN + + WP
Cherlodipterus macrodon BB K= + + WcP
Cheilodipterus quinquelineatus FARE R + + 1P
Rhabdamia gracilis e | + P
Atherinidae $RE AR}
Atherinomorus lacunosus FEESRIE + P
Hypoatherina tsurugae TERE S nwP
Hypoatherina woodwardi R T8RS + IT
Aulostomidae & 1 faFl
Aulostomus chinensis R A + + IpP
Balistidae i}
Balistapus undulatus Safih i + + P
Balistoides conspicillum TEBE frfkfif + + IP
Balistoides viridescens Fiat + + P
Melichthys vidua Pl + + p
Pseudobalistes flavimarginatus Eve<din o + + P
Rhinecanthus rectangulus IV P
52 HRAEER _O——FE G
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Rhinecanthus verrucosus L + + Ip
Sufflamen bursa Bl R + + P
Sufflamen chrysopterum SAETT A + + IP
Suftlamen fracnatum BT R + Ip
Belonidae R}
Tylosurus crocodilus crocodilus | B + + C
Blenniidae %}
Aspidontus taeniatus = e + WcP
Cirripectes castaneus TELSA SR R + + IwP
Ecsenius oculus HE BT S S it + WP
Ecsenius yacyamaensis J\EELLIHEEE + Ip
Istiblennius edentulus R& i IP
Meiacanthus grammistes BRI + + WP
Petroscirtes breviceps SRRk A R + IwP
Plagiotremus laudandus laudandus 55 H A g WcP
Plagiotremus rhinorhynchos e R + + Ip
Plagiotremus tapeinosoma LA L + Ip
Salarias fasciatus SV Bl P
Caesionidae Fs AR}
Caesio cacrulaurea J=7Ee8 28 + + P
Caesio lunaris ERERM + IwP
Caesio teres HEGSREMK + + WP
Prerocaesio digramma SR + + IwP
Prerocaesio marri EIREREM + + IP
Prerocaesio tile Gal=1EE + + Ip
Callionymidae R85}
Diplogrammus xenicus L + JT
Synchiropus ocellatus HEL B 2L ff IwP
Carangidae f2F}
Carangoides ferdau SFarpE s + P
Caranx ignobilis MEPN 2 + IP
Caranx melampygus BEfERS + + IpP
Caranx sextfasciatus VaXiiic + + IpP
Gnathanodon speciosus s + IpP
Pseudocaranx dentex ez + C
Scomberoides lysan s + Ip
Trachinotus baillonii L fighz P
Centriscidae # FF}
Aeoliscus strigatus ez & + + IwP
Chaetodontidae Bt fa il
Chaetodon argentatus PR MG £ + + WP
Chaetodon auriga B + + p
Chaetodon auripes F 0 + + JC
Chaetodon baronessa FHH S A0 £ + + WP
Chaetodon bennetti AR, B0 + p
Chaetodon citrinellus AP R EAT B £ + + Ip
Chaetodon ephippium SEBT I + + WcP
Chaetodon kleinii o [ B + + P
Chaetodon lineolatus &L B i + + P
Chaetodon lunula F BT + + P
Chaetodon Junulatus = F i + + Ip
Chaetodon melannotus HET + + P
Chaetodon ornatissimus ZERE MG 1 + P
Chaetodon plebeius EE BRI + + Ip
Chaetodon punctatofasciatus BEBT R B A + + WeP
Chaetodon rattlesii 2 EC I £ + + P
Chartodon reticulatus HE & £ + p
Chaetodon selene & H it WP
Chaetodon speculum 5 DI £ + + WP
H R AEEHR _O——FFE —+—5FE U 53
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Chaetodon trifascialis JU &S Bt g + + Ip
Chaetodon unimaculatus — BRI £ + + Ip
Chaetodon ulietensis SR + + TwcP
Chaetodon vagabundus T B £ + + P
Chaetodon xanthurus 4T FEIG: 1 + + WP
Forcipiger flavissimus =HIEA + + OpP
Forcipiger longirostris frrimpesy + + P
Hemitaurichthys polylepis SRBFILE 2 + + p
Heniochus acuminatus SLZk Zavniii + + IP
Heniochus chrysostomus AV + + P
Heniochus monoceros S 1 T R + JP
Heniochus singularius BRI T A + WcP
Heniochus varius BB TT R + + WcP
Chanidaec #\ H fAf}
Chanos chanos HHEMA + P
Cirrhitidae figF}
Cirrhitichthys aprinus PL i + IwP
Cirrhitichthys falco JE4HE + + WP
Cirrhitichthys oxycephalus LA + + IpP
Cirrhitus pinnulatus 4o + IP
Oxycirrhites typus R s + IpP
Paracirrhites arcatus el + + TP
Paracirrhites forsteri RS + + IP
Clupeidae fiff}
Amblygaster sirm TEIRERE DT P
Dasyatidae filF}
Dasyatis kublii AT + IwpP
Diodontidae g5 fifsl
Diodon holocanthus JNBE B i + + C
Diodon hystrix EPE il + + C
Diodon Liturosus & g it + IP
Ephippidae = #8F}
Platax orbicularis BRR#EA + Ip
Platax boersii BN + + IwP
Fistulariidae F&4# fafl
Fistularia commersonii LG S + + IwP
Gerreidae $EWE )
Gerres oyena BRI + IwP
Gobiidae figE AR}
Amblyeleotris guttata DB + + WcP
Amblyeleotris ogasawarensis INRE TR Sl A + WP
Amblyeleotris stenotaeniata + WP
Amblyeleotris periophthalma + + IT
Amblyeleotris wheeleri + + WcP
Amblyeleotris yanor + WP
Amblygobius hectori + IwP
Amblygobius nocturnus + + Wcep
Amblygobius phalaena + + 1P
Bryaninops loki 2 AR AR + + IP
Bryaninops natans ST AR AR + P
Bryaninops yonger YEZE IR R + + P
Cryptocentrus albidorsus HEHEE + + JT
Cryptocentrus cacruleomaculatus N + + JT
Cryptocentrus nigrocellatus IR + + JT
Cryptocentrus strigilliceps ST + + P
Clenogobiops aurocingulus = BT R + + WcP
Clenogobiops crocineus VHE RN + + IwP
Ctenogobiops mitoides SRMERTRR + + WP
Clenogobiops pomastictus BEPTAER R + + P
54 HRAEER _O——FE G

W 120203F R /AR ] -26-27/2 % (f.indd 56

2012/2/6 T/ 06:14:19 ’7



| T

——

(@i 1. REEIE R #E 2 A

m - mnssll

BT IREDNCRE R 2 FURRERGER

B 24 RS 2009 &£ 2010 £ HE AR

Ctenogobiops tangaroai R + P
Eviota afeler TraiElg + WcP
Eviota albolineata AR RS + + IP
Eviota sebreei N3 + Ip
Flabelligobius sp. AV —fE +
Fusigobius duospilus HSEM iR + + P
Fusigobius humeralis =508 et + P
Fusigobius melacron TIfETE AR + WP
Fusigobius signipinnis PEAEE R + IP
Fusigobius neophytus TE AT + + P
Gnatholepis anjerensis B BLAE T + + IwP
Gnatholepis caverensis cauerensis ST R + + IwP
Istigobius decoratus HERERR + + Iwp
Istigobius goldmanni KA + IAR
Istigobius ornatus AT iR P
Istigobius rigilius RBETRR + WP
Lotilia graciliosa H R + Ip
Macrodontogobiius wilburi AL T R + IP
Oblopomus oplopomus Bl + P
Pleurosicya micheli SREFHERNRE + IP
Pleurosicya mossambica B Ly RETIRRE + IwP
Valenciennea helsdingenii AR ERS + IwP
Valenciennea longipinnis FfiE u IS + IwP
Valenciennea puellaris BERT U RS + IP
Valenciennea sexguttata RS RS + + IP
Valenciennea strigata AR D ) + + IP

Haemulidae = figif}
Plectorhinchus chaetodonoides [ER=Y e + TwP
Plectorhinchus flavomaculatus Ext ova + + IwP
Plectorhinchus lessonii FIC A + + IwP
Plectorhinchus lineatus TBR&UE g + + IwP
Plectorhinchus vittatus BB s + + IwP
Diagramma pictus iy e + + IwP
Plectorhinchus picus HF BE i + + P
Pomadasys quadrilineatus VO A IPR

Hemiramphidae f§F}
Hyporhamphus dussumiert FEEC T i + IwP

Holocentridae 4xfiffaf}
Myripristis adusta FEAER + P
Myripristis berndti TLREFAER + IpP
Myripristis formosa EIEIRER + + T
Myripristis kuntee MR + + P
Myripristis violacea RIAER + + IP
Myripristis vittata TREEFAER + P
Neoniphon opercularis BB + P
Neoniphon sammara PiS B + + IP
Sargocentron caudimaculatum FEBT + P
Sargocentron diadema ERfie i + + P
Sargocentron ittodai PRI + IwP
Sargocentron praslin R + IP
Sargocentron punctatissimum BEAUR A £ + P
Sargocentron rubrum g + Ip
Sargocentron spiniferum JRWifefefid e + + P

Kyphosidae fizgaF}
Girella punctata JT-E + JeC
Kyphosus bigibbus [E=pag(h::) + P
Kyphosus cinerascens KERe A + + P
Kyphosus vaigiensis {RAERE S + + IP

Labridae FEDEfEFR
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Anampses cacruleopunctatus PR R + + Ip
Anampses geographicus R + IwP
Anampses melanurus SRR £ + + P
Anampses meleagrides db=pTRE + + Ip
Anampses neoguinaicus Hr A& N o e £ + + WP
Anampses twistii EEPT A R £ + + Ip
Bodianus axillaris PR BTN + + P
Bodianus dictynna BTN ER + P
Bodianus mesothorax e RN + + WP
Cheilinus chlorourus “HEER + + P
Cherlinus fasciatus TS + + P
Cheilinus oxycephalus RUEBHA + + P
Cheilinus trilobatus =M + + P
Cheilio inermis BEfA + + P
Choerodon anchorago HIBTFE TS P
Choerodon jordani BRFEE + WP
Cirrhilabrus cyanopleura BE B A BB + + WP
Cirrhilabrus exquisitus SRRE AR EER + + IwP
Cirrhilabrus melanomarginatus e L + + JsC
Cirrhilabrus rubrimarcinatus AR ] + + IwP
Coris aygula SRR A + + Ip
Coris dorsomacula BB + WP
Coris gaimard EEREA + + Ip
Epibulus insidiator RO + + P
Gomphosus varius Tetr R fn + + P
Halichoeres argus KEREFE A + IwP
Halichoeres biocellatus A + + WP
Halichoeres chrysus =S + + WeP
Halichoeres hartzfeldii W5 EOEFE + IwP
Halichoeres hortulanus EBESE + + JT
Halichoeres margaritaceus W R EE + + WeP
Halichoeres marginatus 4 fE G A + + P
Halichoeres melanochir B + + JT
Halichoeres melanurus B WeP
Halichoeres nebulosus ELUFE R + JT
Halichoeres orientalis R + + JT
Halichoeres poecilopterus (ERERIEFE + + IC
Halichoeres prosopeion HERESE A + + WP
Halichoeres scapularis SRR ESE + + IwP
Halichoeres trimaculatus =BG + + WeP
Hemigymnus fasciatus BGEEERA + + P
Hemigymnus melapterus BRI & + + P
Hologymnosus annulatus IRET TR + P
Hologymnosus doliatus AR R + + Ip
Labrichthys unilineatus HpRER + + Ip
Labroides bicolor —EREfM + + Ip
Labroides dimidiatus ELY=3c} + + P
Labropsis manabei SKEBEA + + WP
Macropharyngodon meleagris SRBEA A g5 £ + + WceP
Macropharyngodon negrosensis B R IR e + + WcP
Novaculichthys taeniourus HREHES + + IpP
Oxycheilinus bimaculatus HRNE A + + IP
Oxycheilinus digrammus AN =3 = + + IP
Oxycheilinus orientalis HHRES WcP
Oxycheilinus unifasciatus BHRER + + P
Paracheilinus carpenteri KKEIBA + + WP
Pseudocheilinus evanidus il d=a=c) + + P
Pseudocheilinus hexataenia NERUE + + P
Pseudocheilinus octotaenia BGEHE A + P
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Pseudocoris yamashiror =R f + + WP
Pseudodax moluccanus JEE FEE T s + + P
Preragogus enneacanthus TUBR R fEEE i + + IwP
Pseudolabrus sieboldi PEEC DA + nwP
Stethojulis bandanensis RERHIR + + Wep
Stethojulis strigiventer T AU AT + + P
Stethojulis terina ERAUR I + WP
Stethojulis trilineata ZERRRE + + IwP,R
Thalassoma amblycephalum PlTESR A + + WeP
Thalassoma hardwicke S S + + P
Thalassoma jansenii B iRA + + Ip
Thalassoma lunare HrA A + + TP
Thalassoma lutescens BEKER + + IpP
Thalassoma purpureum i) + Ip
Thalassoma quinquevittatum Bk 5i)=< + + P
Thalassoma trilobatum —HERRM + + Ip
Xyrichtys dea ALIRZ + IwP
Inifstius pavo ERSEE A + IpP
Leiognathidae g}
Gazza minuta /NI IwP
Leiognathus splendens BRI JR
Lethrinidae ¥ 5 fF}
Gnathodentex aureolineatus SR + P
Lethrinus atkinsoni K F=EERE S IwP
Lethrinus harak BEBTRE + + P
Lethrinus nebulosus HIEHE S + + IwP
Lethrinus obsoletus TR RE + p
Lethrinus olivaceus RVEE S + + IPR
Lethrinus ornatus TTAE (5 + + IwP
Lethrinus xanthochilus =HERES p
Monotaxis grandoculis E-at| + + P
Lutjanidae 5 f#F}
Aprion virescens EET AR + + P
Lutianus argentimaculatus PR + + P
Lutianus bohar BT + + P
Lutianus boutton BEEER AR + + IwP
Lutianus decussatus R + + IwP
Lutjanus dodecacanthoides R + WP
Lutjanus fulvitlamma KBEE + IwP
Lutjanus fulvus e + + Ip
Lutjanus gibbus [EE + + P
Lutianus kasmira 045 i + P
Lutianus lutianus TEH + + IwP
Lutjanus monostigma BT E A + + Ip
Lutianus quinquelineatus Fa = + + P
Lutianus rivulatus MET RSN ] P
Lutjanus russellii R A + IwP
Lutianus stellatus H R + + JT
Macolor macularis poaR ey | + + WP
Macolor niger B + + IwP
Malacanthidae i}
Malacanthus latovittatus AT + P
Ptereleotridae [V SEHEFR}
Nemateleotris magnifica ARfELRIERS + + p
Parioglossus taeniatus Ttk S + TwP
Prereleotris evides PLRE[M SRS + + P
Prereleotris heteroptera HUREE + p
Monacanthidae B fiF}
Aluterus scriptus R Bl + C
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Cantherhines dumerilii Tl R ) 52 B + + IpP
Cantherhines fronticinctus B S B o i + IwP
Cantherhines pardalis SHET ) £ B ok + 1P
Paraluteres prionurus B B fpffig + + IP
Pervagor janthinosoma Hi P fidi + + P
Pervagor melanocephalus HTERT AL + + TwP

Monodactylidae SR E#EFR}
Monodactylus argenteus SRAKEE IwP
Mugilidae #§F}
Liza macrolepis PN IwP
Valamugil seheli B P FLA + + WP
Mugil cephalus fif§ + + C
Mullidae =EFF}
Mulloidichthys flavolineatus AR EEE + + P
Mulloidichthys vanicolensis SIS + + P
Parupeneus barberinoides Saar + + WcP
Parupeneus barberinus BRI + + P
Parupeneus crassilabris R R + + P
Parupeneus ciliatus WEE i + + P
Parupeneus cyclostomus 5| mbee 3 + + IP
Parupeneus heptacanthus 4L B R ARfE +
Parupeneus indicus 1 4R + + IwP
Parupeneus multifasciatus ELipstely + + P
Parupeneus pleurostigma PR + P
Upeneus tragula BT 4R + + Ip
Muraenidae fi#F}
[Echidna nebulosa B + + IpP
Echidna polyzona % IR i + P
Gymnothorax favagineus KB fit + + IP
Gymnothorax fimbriatus TEfE R P
Gymnothorax flavimarginatus =B E i + IpP
Gymnothorax javanicus JTUEE G Hl fic + P
Gymnothorax meleagris B R fis + 1P
Gymnothorax thyrsoideus B fi IP
Nemipteridae 43 FF}
Pentapodus aureofasciatus T S + WP
Scolopsis attinis SIHREA + + IP
Scolopsis bilineata B IREL + + WP
Scolopsis ciliata wHEREAC + + IwpP
Scolopsis lineata EHRREA + + IP
Scolopsis margaritifera BRETREEA + + WP
Scolopsis monogramma BAREA + WP
Scolopsis trilineata =HRRA + + WP
Scolopsis vosmeri SECTINEES + + IPR
Scolopsis xenochrous TEPE TR A + Iwp
Ophichthidae I¢fEF}
Mpyrichthys colubrinus Preifeieig Ip
Oplegnathidae = #&F}
Oplegnathus punctatus BRI + JsC
Ostraciidae Fafifif}
Lactoria fornasini TR A IwP
Ostracion cubicus AR it + + IP
Ostracion meleagris SKEBEFE fii + IpP
Ostracion rhinorhynchos W 2 FE il + IwP
Pempheridae #EHRARR
Parapriacanthus ransonneti TR + WcP
Pempheris oualensis SRR + + p
Pempheris vanicolensis B HEIREE + + IwP
Pinguipedidae FEAEF}
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Parapercis clathrata VUBF L + + P
Parapercis cylindrica [l + + P
Parapercis pacifica S + + IwP
Parapercis millepunctata T + + P
Parapercis multiplicata EZ 20 + WP
Parapercis tetracantha VUi + + IwP
Parapercis xanthozona AR + IwP
Plesiopidae &4 ff}
Assessor randalli WK EY & JA
Calloplesiops altivelis WELY A + + Ip
Polynemidae & filiF
Polydactylus sextarius B IwP
Pomacanthidae Z i F}
Apolemichthys trimaculatus = By + IwP
Centropyge bicolor R A + + P
Centropyge bispinosa ORI + + P
Centropyge ferrugata FRALHI LA + + WP
Centropyge heraldi TR + + WcP
Centropyge tibicen EBEHIF A + + WP
Centropyge vrolikii TREICHI + + P
Genicanthus melanospilos BAUER + WP
Genicanthus semifasciatus PArEr IR + WP
Pomacanthus imperator RaEFIfE + + P
Pomacanthus semicirculatus BRI + + IwP
Pomacanthus sexstriatus NEEERI + + P
Pomacanthus xanthometopon -t Uil + P
Pygoplites diacanthus AR & + + Ip
Pomacentridae g fiEF}
Abudefduf bengalensis RIS 3 + IwP
Abudefduf septemfasciatus T EIRA Ip
Abudefduf sextasciatus INEREIR + + IwP
Abudefduf sordidus e AR + P
Abudefiduf vaigiensis GREUE AR + + Ip
Amblyglyphidodon aureus HE HZIEER + + WcP
Amblyglyphidodon curacao Tl e 2 e + + WcP
Amblyglyphidodon leucogaster A8 I + + IwP
Amphiprion clarkii EWEEA S + + IwP
Amphiprion frenatus AfREE + + WP
Amphiprion perideraion WAL + + WeP
Chromis analis EOGHEAE + WP
Chromis atripes R fE AR + + WeP
Chromis chrysura e e + + JT
Chromis delta = i + IwP
Chromis flavomaculata E-toib 0 ey i + WP
Chromis lepidolepis Qe e + + WcP
Chromis marcaritifer B + + WP
Chromis ovatiformis YT e e + + WP
Chromis retrofasciata AL + + WP
Chromis ternatensis =S + + IwP
Chromis vanderbilti JLECYEEE 2 i + WeP
Chromis viridis EEL LT i + + P
Chromis weberi BRSO + + P
Chromis xanthura EHRELHE R + WeP
Chrysiptera biocellata B WcP
Chrysiptera brownriggii T 2 e Ip
Chrysiptera cyanea BB WP
Chrysiptera glauca VRl + + Ip
Chrysiptera rex By + + WP
Chrysiptera starcki S Z e e + [P
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Chrysiptera kuiteri ER LIS + + WP
Chrysiptera rollandi ZEIR LB E i + IwP
Chrysiptera unimaculata bl il + + IP
Dascyllus aruanus = EE + + Ip
Dascyllus reticulatus =1 + + WeP
Dascyllus trimaculatus = PEEE + + Ip
Neoglyphidodon melas BRI + + Iwp
Neoglyphidodon nigroris EIERIE + + WP
Plectroglyphidodon dickii A 7 LG [ e + + P
Plectroglyphidodon johnstonianus 4 2 ] T e + + P
Plectroglyphidodon lacrymatus BB [ i e + + Ip
Plectroglyphidodon leucozona 7 [ e e + P
Pomacentrus alexanderae Fra Bt e + + WP
Pomacentrus amboinensis LR + + WeP
Pomacentrus bankanensis BE-REE i + + WP
Pomacentrus chrysurus HE £ + + IwP
Pomacentrus coelestis EELAREY + + WeP
Pomacentrus lepidogenys ik e i + + Wp
Pomacentrus moluccensis JRE FEE T e + + WP
Pomacentrus nagasakiensis FelrF + JT
Pomacentrus pavo R + + P
Pomacentrus philippinus JERE + + WP
Pomacentrus stigma FARRLE + WcP
Pomacentrus tripunctatus =B IwP
Pomacentrus vaiuli NTEE + + WceP
Stegastes albifasciatus ST | + P
Stegastes fasciolatus EEAE G + + Ip
Stegastes lividus PlTE = i + Ip
Stegastes nigricans BEEEi + + P

Priacanthidae AHREHEFF
Priacanthus blochii BLAE AR + Ip
Priacanthus hamrur B O ARIRE + + P
Pseudochromidae AE7E fifF:}
Labracinus cyclophthalmus TRHR fE i + + IwP
Pseudochromis cyanotaenia EET A i + IwP
Pictichromis porphyreus RAEE WP
Scaridac %58 F}
Calotomus carolinus e + IpP
Calotomus spinidens BiEe s + + P
Cetoscarus bicolor HESE A + + P
Chlorurus bowersi fi R HEEf + + WP
Chlorurus japanensis HAEE & + WP
Chlorurus microrhinos AN + + WeP
Chlorurus sordidus [SPeid N + + P
Leptoscarus vaigiensis il + P
Scarus dimidiatus ¥rA%E s + + WeP
Scarus festivus T Ef + P
Scarus forsteni fRICESEF A + + WeP
Scarus frenatus I A + + Ip
Scarus fiscocaudalis KRS Er + WP
Scarus ghobban BEBLEET + + IpP
Scarus globiceps sEAUE A + Ip
Scarus niger SEPTEEEF + + IP
Scarus oviceps B + + WeP
Scarus ovifrons INTHESEF + JT
Scarus prasiognathos “RAHEEEL + LIA
Scarus psittacus RSl f + Ip
Scarus quoyi JREREEEl + Ip
Scarus rivalatus SR AL + + WP
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Scarus rubroviolaceus 4LREEE A + + IpP
Scarus schlegeli SRR + + WeP
Scorpaenidae fiffiF:}
Dendrochirus zebra B4 + + Ip
Parascorpaena mcadamsi DA [ iy IP
Parascorpaena mossambica 1= & v [E ik 1P
Parascorpaena sp.1 [El il + IwP
Prerois antennata il Py S5 + Ip
Prerois radiata L@ + + P
Prerois volitans JBE PR + WcP
Scorpaenopsis cirrhosa AN + + NWP
Scorpaenopsis diabolus =P aY O + + 1P
Serranidae figF}
Cephalopholis argus LB LIS + + Ip
Cephalopholis leopardus NGk s + + IP
Cephalopholis miniata 2 UREE + + P
Cephalopholis sexmaculata Vaswkll IP
Cephalopholis spiloparaca BRI + WP
Cephalopholis urodeta AR + + Ip
Cromileptes altivelis BEET il + WP
Diploprion bifasciatum N + IA
Epinephelus coioides BB + + IwP
Epinephelus fasciatus IRAPTEA + + IP
Epinephelus hexagonatus VAV Vatsinci) + P
Epinephelus maculatus TEEE BT + WcP
Epinephelus malabaricus BRI AP + + P
Epinephelus merra MEECEBT A + + P
Grammistes sexlineatus TNER R + Ip
Pseudanthias fasciatus GrEUEEClE + JT
Pseudanthias hypselosoma e RS i + JT
Pseudanthias pascalus ISR=21208 + + WP
Pseudanthias pleurotacnia 22 + + WcP
Pseudanthias squamipinnis SHEEhE + + IwP
Sacura marcaritacea BRETAEhE + JT
Selenanthias analis [=So =R + IwP
Serranocirrhitus latus e e + 1A
Variola albimarginata =Ee3=t + IwP
Variola louti =Y + + P
Siganidae & T-FAf}
Siganus fuscescens EETH + + TwP
Siganus guttatus BT + 1A
Siganus puellus RFET & + Twp
Siganus spinus HETM + + P
Sphyraenidae £:4% FF}
Sphyraena barracuda Ehreis A + C
Sphyraena flavicauda HESKH + IwP
Syngnathidae SEFER}
Hippocampus bargibanti EREE + WP
Synodontidae &5 fa s}
Saurida gracilis A + + P
Synodus jaculum ESE] + P
Synodus sp.1 EBESaB) + IwP
Synodus variegatus TE% + + IP
Tetraodontidae PUE i}
Arothron hispidus 48 W S i + + IpP
Arothron immaculatus HEPT Y G fidi + IwP
Arothron manilensis JERE X B il + TwP
Arothron mappa RGN Eufii + IwP
Arothron meleagris FBE Y B il + IpP
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Arothron nieropunctatus BT W B il + + Ip
Arothron reticularis HEBE Y S il + IwP
Arothron stellatus PN L + P
Canthigaster bennetti SREC AR & fili + P
Canthigaster janthinoptera I BELR S fify + + Ip
Canthigaster solandri IR E S + + P
Canthigaster valentini FLEC R Efifi + + P

Tripterygiidae = &R}
Enneapterygius flavoccipitis T SE A + WP
Enneapterygius rubicauda 41 2 A it + WP
Enneapterygius tutuilae Pé ey 4R fit + IwP
Helcogramma striatum T ES Lt + + WP

Zanclidae AR}
Zanclus cornutus A + + IpP

3 58 7} 546 & AT 3667 3t SO R 469
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