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Fig. 1 Locations of the four islands in Yongle Atoll, Xisha Islands
®1 AEREMTTE SN o,
Tab.1 Time and method of the survey At = i T (2)
S(S-1)/2
P A X s, A5} Year 2
Survey arca 2020 2021 2023 I 224% - AY) (3)
T g WOKHEBEK - “0n
Jinging Island oKDy T4 N X ” S ( S )/ R .
e WOk TRk s wi,j‘:l;ﬁ i Fj A FPRAE 2 R G B A
Antelope Reer T MR BORTRE e SRR KT H R B 64
w1 3 s ek i N N 4 . N >
o APKIREEK RDKIERRT e i o ) i AR B 2 I BE B R B R
b i 100.000.83.333.66.667.50.000.,33.333,16.667,
B Vinyu Istand. K e Bk -
TR
2 2
122 JrRLARE

i F Primer 5.0 244 " (1Y Taxdtest 4k {442 11
BT R 2R, B B s R AR A
(A" ) Ry 222 AR A EL (AP . AT FD
2 5 T B — X W A 2 ) - 38 4 25 R I AR
(BT F- S4 M, N SZ PR B R 520 5 AR A
g 125 2 2 B 1 SAEL, T Bl o ) 6 AR B 1Y) 25 7
FRIE, RPN R R GO R B o A B SRR
ATTEAT, U B A0 2 A0 SR 2 OC B0, T A RIS, 3R
HH 0 S HEVR P 43 200 2R I B S R R B s
MR TG Z MR, T e M
AR AN AN ZZ R AR DT R A AR 2R AR [ AR
A5 Ak A DR 2R 5 ), RE 8 A RS B VR 0 ) O
7,

R BRI E(A) 222 5 A8 R 48
BA) TR A

http://www.shhydxxb.com

2.1 MBHEMMEATE A EFRARK

AL R TR R R 4 B AR
PO itk 2020—2023 4F M S IIRE 625 260 Ffr, 5
JEBT 24910 H40FF(E 2, BER 1), Hor, 4mbg a4y
(Actinopterygii)258 Ff', i #.4% (Chondrichthyes)
2Fp . fmEE M NI E SR8 HMA, UL H
(Perciformes) (5 46 X} 3, 45 219 B, i B AP 4L
1 84.23% , HoAth Bl 26 B0l i 10 Fit B 23 0] 2
fifi £ H (Tetraodontiformes, 15 Fi ) F1 4 IR f§ H
(Beryciformes, 12 ) ; Mi#CE N GCs% 2 H 2F,
43 9 2 B % H (Carcharhiniformes, 1 Ff ) il i H
(Myliobatiformes, 1 #) . A[E[RFZ [1H], B 3k 0 B}
(Labridae) . %€ ff B} (Pomacentridae ) 71 i i £f1 7}
(Chaetodontidae) [FISSEiRZ , S48 1 20 % H
WO S g 4 B} (Scaridae) | fl] B fa Bl



34 JRERAMG , 45 « 8 VI 8 7 S DU I TR DR ik X s IS o 2l B 2 5 621

(Acanthuridae) . fi§ #} (Serranidae) A1 fil &}
(Holocentridae) , B 28233k 10 Ff & LA I s Hox Rt
ARPREES T 10Fh . 2020—2023 4F (7], 767K R
AR DY B, il KR skl sk et e %,
IKE]T 200 F s HUOEEKIEET A 140 F0 11 F49
REUR) e dpe /b ACE TR (2,18 3) . & S LA
R R R B % , 9 175 %, Hak gl

ﬁ' H G:
ﬁﬁé% E Muglllformes —
H Squaliformes:1—
it H Myliobatiformes:1— —

4 Class

H Order

U5 142 Ff 45 5 120 %, E IS 116 M0 (E 4) .

I, A EEARNF R L, S
FE 49.61%; HR A 22 M0 25 O 33.85%;
B 16.54% . MWAMER KNS,
NI RN £, B R 57.31%; Hk
Frp Rl 28.08%; KA £ 2 5 Al , N
14.61% (€1 5)

Ostracudae%
7] Belonidae:2—
?ﬁﬂ ‘Hemiramphidae:1——
B} F} Synodontidac:1—
A= ﬁﬂ Aulostomidae:1—
& 4] Fistulariidae:1—

Fl Mugilidae:1—

1 %A} Squalidac:1—
5F} Myliobatidac:1-—

Fl Family

2 VDR Kk RINHE Y B RE TR R £ 2 R ) Fh 4E A

Fig. 2 Species composition of coral reef fishes from the four islands in Yongle Atoll, Xisha Islands
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Fig.3 Venn diagrams of fish species obtained
by using different methods in the four islands
in Yongle Atoll, Xisha Islands
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Fig. 4 Comparison of the number of orders, families, genera and species of coral reef fishes from the four islands in
Yongle Atoll, Xisha Islands
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Fig. 5 Distribution characteristics of coral reef fishes with different feeding types and different individual sizes from
the four islands in Yongle Atoll, Xisha Islands
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Fig. 6 Comparison of distributional characteristics of different feeding types and different individual sizes of fish
from the four islands in Yongle Atoll, Xisha Islands
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Tab.3 Similarity coefficients at order, family, genus and species level among coral reef fishes from the four islands
in Yongle Atoll, Xisha Islands
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Fig. 7 Similarity between reef fishes of different feeding types and individual sizes from the four islands in Yongle

Atoll, Xisha Islands
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Fish species composition and differences in the coral reef area of the four
islands in Yongle Atoll, Xisha Islands

KANG Zhipeng"?, LIU Yong'?, LI Chunhou'?, ZHAO Jinfa"?, SHI Juan'?, WANG Teng"*?®, XIE
Hongyu'?, XIAO Yayuan'?, HUANG Hai'"’

(1.Key Laboratory of South China Sea Fishery Resources Exploitation & Ultilization , Ministry of Agriculture and Rural
Affairs , South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300,
Guangdong , China ; 2. Scientific Observation and Research Station of Xisha Island Reef Fishery Ecosystem of Hainan
Province, Sanya Tropical Fisheries Research Institute, Sanya 572018, Hainan, China; 3. Key Laboratory of Utilization and
Conservation for Tropical Marine Bioresources, Ministry of Education, Hainan Tropical Ocean University, Sanya 572022,

Hainan, China)

Abstract: In order to investigate the species characteristics of coral reef fishes in the four islands in Yongle
Atoll (Jinging Island, Antelope Reef, Quanfu Island, and Yinyu Island) of Xisha Islands, this study was
conducted on the coral reef fishes of the four islands from 2020 to 2023 by using hand-fishing, diving
fishing, and underwater video methods. The species composition, similarity, and taxonomic diversity of
coral reef fishes in the four islands were analyzed, incorporating data from the survey conducted on Yinyu
Island from 2020 to 2021. Additionally, the feeding type and individual size of coral reef fishes in the four
islands were examined in conjunction with relevant literature. The findings indicate that: (1) There are 260
species of coral reef fishes in the four islands of Yongle Atoll in recent years, belonging to 40 families in 10
orders of 2 classes. Perciformes emerges as the predominant order, with Labridae, Pomacentridae, and
Chaetodontidae exhibiting the highest number of species. (2) The coral reef fishes from the four islands of
Yongle Atoll were primarily composed of carnivorous fishes, with a prevalence of medium and small fishes
and the coefficient of similarity was significantly lower for large fish than for small and medium fish,
indicating that the four reefs have been affected by fishing to varying extents. (3) The proportions of
carnivorous fish and large fish displayed the following order: Jinqing Island > Antelope Reef > Quanfu
Island > Yinyu Island, and the average classification difference index (A") followed the sequence: Jinqing
Island (54.94) > Antelope Reef (53.30) > Quanfu Island (52.63) > Yinyu Island (52.05) , which
suggested a significant difference in the degree of human disturbance levels among four islands, with the
disturbance ranking as Jinqing Island < Antelope Reef < Quanfu Island < Yinyu Island. The study conducted
an in-depth analysis of the coral reef fish composition at the four islands in Yongle Atoll, analyzed the
influence of human disturbance, which will offer a theoretical basis for promoting the sustainable
development of coral reef fish resources in the Xisha Islands and provide references for the conservation
and management of coral reef fish.

Key words: Xisha Islands; Yongle Atoll; coral reef fishes; taxonomic diversity; human disturbance
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Appendix 1 List of fish species in the coral reef area of the four islands in Yongle Atoll, Xisha Islands
HWE O R 2wk W

fi? FF Family Wh Species 1T 4 Latin name Jinging  Antelope  Quanfu  Yinyu
Island Reef Island  Island

1 %R Muraenidae FH 25 AR il Gymnothorax albimarginatus + +

2 NG Gymnothorax javanicus +

3 BE R PR E Gymnothorax meleagris + +

4 AL DERR L Gymnothorax pictus

5 ISR N b Gymnothorax undulatus + + +

6 Ttk Rl Synodontidae =g Saurida nebulosa +

7 ###} Hemiramphidae FEIC T figg Hyporhamphus dussumieri +

8 gt R Belonidae BRERAE ML Strongylura incisa +

9 B PR Tylosurus melanotus +

10 4 R Holocentridae R fl A fu fr Myripristis kuntee + + + +

11 11321 8 s £ Myripristis murdjan + +

12 LT R Myripristis violacea + + + +

13 AR BT R T R Neoniphon argenteus +

14 DG AR VR Neoniphon opercularis + + +

15 VIR AR B Neoniphon sammara + +

16 FE B Sargocentron caudimaculatum + + +

17 PR R Sargocentron diadema +

18 TR SR £ Sargocentron melanospilos + + +

19 BESCR S Sargocentron punctatissimum + +

20 ) e i £11 Sargocentron spiniferum + +

21 FH 0 e £ Sargocentron violaceum +

22 B 1408} Aulostomidae rhAEE A Aulostomus chinensis +

23 {HE 0B} Fistulariidae TCE R4S 0 Fistularia commersonii +

24 fifi B} Mugilidae 1928 T B Oedalechilus labiosus +

25 JIFE {1} Acanthuridae H 7 i 2 i Acanthurus japonicus + + +

26 L A Acanthurus lineatus +

27 ey B 2 A1 Acanthurus nigrofuscus +

28 R TRt 2 1 Acanthurus olivaceus +

29 SRER R Acanthurus pyroferus +

30 T 0 2 Acanthurus triostegus + +

31 W E N £ Acanthurus xanthopterus +

32 XSUBE AT 147 01 2 £ Ctenochaetus binotatus + +

33 AT 30 2 Ctenochaetus striatus + + +

34 H A4 i e Ctenochaetus cyanocheilus + +

35 el Sid Naso brevirostris + +

36 ay: & 5il Naso hexacanthus +

37 W) G Naso lituratus + + +

38 EERic) Naso unicornis + + +

39 /N EETI R Zebrasoma scopas + +

40 FATY e g R e £ Zebrasoma velifer + +

41 RA%GHEL Apogonidae ERE g SR ] Gymnapogon philippinus +

42 i} Blenniidae B R S 1A M Ecsenius bathi +

43 G S A Meiacanthus atrodorsalis + +

44 SRR A Meiacanthus grammistes

45 A8 J Plagiotremus laudandus +
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’i? b Family WyFh Species 1T 44 Latin name Jinging  Antelope  Quanfu  Yinyu
Island Reef Island  Island
46 ARl Plagiotremus tapeinosoma +
47 A2 R Salarias fasciatus + +
48 M Al Caesionidae BT A Caesio teres +
49 AT 0 B A B Pterocaesio tile + +
50 #5758} Carangidae LR A5 Carangoides ferdau +
51 ROLEE Caranx melampygus + + +
52 VaYiil; Caranx sexfasciatus +
53 KAl i Scomberoides lysan + +
54 W1 7 B Chaetodontidae TEGE gk £ Chaetodon adiergastos +
55 22 A Chaetodon auriga + + +
56 L2 ) £y Chaetodon auripes + +
57 5 R A0 Chaetodon citrinellus + + +
58 S £y Chaetodon ephippium +
59 BR )0 17 Chaetodon kleinii + + +
60 Y281 £ Chaetodon lineolatus + +
61 T A Chaetodon lunula + +
62 ERLL S Chaetodon lunulatus + + + +
63 =Svy BNty Sicl Chaetodon madagaskariensis +
64 SR W £ Chaetodon melannotus + + +
65 A A £ Chaetodon ornatissimus + + + +
66 By ) i A Chaetodon punctatofasciatus + + +
67 s SU B 11 Chaetodon rafflesii + + +
68 — U AL Chaetodon trifascialis + + +
69 =y A Chaetodon trifasciatus +
70 L 7] i £ Chaetodon ulietensis + +
71 RIS Chaetodon vagabundus +
72 0 85 £ Chaetodon wiebeli + + +
73 BB Chaetodon xanthurus + + +
74 WO M Forcipiger flavissimus + + +
75 2 Hemitaurichthys polylepis + + +
76 AP Heniochus chrysostomus + +
77 Y Hy R Heniochus singularius +
78 f5F} Cirrhitidae 23k 468 Cirrhitichthys oxycephalus +
79 A Cirrhitus pinnulatus +
80 R Paracirrhites arcatus + +
81 HF R M Gobiidae Jikg BRERIL Y 6 Eviota prasites +
82 22 5% JLYE Valenciennea strigata +
83 1 A 19578} Haemulidae BERARU Plectorhinchus chaetodonoides + +
84 WU R Plectorhinchus diagrammus +
85 ZRPES A Plectorhinchus vittatus + + +
86 %Al Kyphosidae IS Kyphosus cinerascens + + +
87 {Ifig i Kyphosus vaigiensis + + +
88 [% 3k fi B} Labridae P e £ Anampses meleagrides + +
89 B i 11 Bodianus axillaris + +
90 X -4 £ Bodianus bilunulatus +
91 ZEIRM Cheilinus chlorourus + +
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No b Family WyFh Species 1T 44 Latin name Jinging  Antelope  Quanfu  Yinyu

Island Reef Island  Island

92 Mt g Cheilinus fasciatus + + +

93 Rkg Cheilinus oxycephalus +

94 = Eh Cheilinus trilobatus + + +

95 W2t Cirrhilabrus cyanopleura +

96 st $44 S <] Cirrhilabrus melanomarginatus + + +

97 87 <) Coris gaimard + + +

98 i fa Epibulus insidiator + + +

99 Feta o Gomphosus varius + + +

100 WUAR B Vg 4 £ Halichoeres biocellatus + + +

101 k& SU A Halichoeres hortulanus + + + +

102 LA Halichoeres marginatus +

103 SR Halichoeres prosopeion +

104 =R Halichoeres trimaculatus + + + +

105 LA Halichoeres chloropterus +

106 T i Hemigymnus fasciatus + + +

107 PR Hemigymnus melapterus + + +

108 Aty e s £ Hologymnosus doliatus +

109 PRy =2 ] Labroides bicolor + + +

110 pLy =il Labroides dimidiatus + + + +

111 oz Y =il Labroides pectoralis +

112 EZ4gi )21 Labropsis xanthonota + +

113 BRBE I 5 111 Macropharyngodon meleagris + + +

114 W RS E Novaculichthys taeniourus + +

115 XUBER i Oxycheilinus bimaculatus +

116 e =2 i) Oxycheilinus digramma +

117 AR Oxycheilinus unifasciatus + +

118 NS Pseudocheilinus evanidus +

119 AGEDY =3k Pseudocheilinus octotaenia +

120 JEE JEE AP v oF £ Pseudodax moluccanus +

121 LR Stethojulis bandanensis +

122 sk Hfa Thalassoma amblycephalum + +

123 B Thalassoma hardwicke + +

124 B H #hifa Thalassoma lunare + +

125 Kt Thalassoma purpureum

126 Yot Thalassoma quinquevittatum + + +

127 PRI RAL Lethrinidae K Gnathodentex aureolineatus + + +

128 TREEVIR Lethrinus erythropterus + +

129 il R Lethrinus obsoletus + +

130 R BRI Lethrinus olivaceus + +

131 Ea SEi Lethrinus rubrioperculatus + +

132 CiyELe S Lethrinus xanthochilus +

133 LR 7y ] Monotaxis grandoculis + + +

134 H iR} Lutjanidae X Aphareus furca

135 e 0 £ Aprion virescens + + +

136 LT Lutjanus argentimaculatus +

137 P B Lutjanus bohar + +
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e ] . . i . %Uﬁﬂu’% REm  2Ek ?Eﬂﬁ

No b Family WyFh Species 1T 44 Latin name Jinging  Antelope  Quanfu  Yinyu
Island Reef Island  Island

138 R 11 6 Lutjanus gibbus + +

139 U2 15 B Lutjanus kasmira + +

140 AL Lutjanus monostigma +

141 /N R Microdesmidae UNEES/ Nemateleotris magnifica + +

142 SRR Ptereleotris evides + +

143 “EAF Mullidae DGR e =il Mulloidichthys flavolineatus + + +

144 TCREUL £ Mulloidichthys vanicolensis + + +

145 SR B R Rt Parupeneus barberinus + +

146 I ] 2ot Parupeneus cyclostomus + +

147 EJ1 3 ) 2 Parupeneus indicus +

148 EZig e Parupeneus multifasciatus + + + +

149 PR ) A Parupeneus pleurostigma +

150 R AR Parupeneus trifasciatus + +

151 428408} Nemipteridae P Ay Pentapodus aureofasciatus +

152 R 17 5 Pentapodus caninus + +

153 RCHS HEE o fofs Scolopsis bilineata + + +

154 2 S NE ol oy Scolopsis lineata + + + +

155 L858l Pinguipedidae VY B4 f Parapercis clathrata + +

156 AV B Parapercis pacifica +

157 ) 55 £ 8} Pomacanthidae = BT A Apolemichthys trimaculatus +

158 XU £ Centropyge bispinosa + +

159 T G J Centropyge heraldi + + +

160 e L Jr At Centropyge vrolikii + + + +

161 SRBE T A Genicanthus melanospilos +

162 XU Pygoplites diacanthus +

163 4R} Pomacentridae AL =R (5] Amblyglyphidodon aureus + +

164 S ACIF =R 5] Amblyglyphidodon leucogaster +

165 LAl A Abudefduf septemfasciatus

166 Tiar AR A Abudefduf vaigiensis + + +

167 B S R SN Chromis lepidolepis

168 ot Chromis ternatensis +

169 O Chromis viridis + +

170 F5 Ol Chromis weberi +

171 RO Chromis xanthura +

172 B £ Chromis atripes + +

173 XUBE A f Chromis margaritifer + + + +

174 B IE i Chromis ovatiformis + +

175 JLIROG A £ Chromis vanderbilti + +

176 AR AR Plectroglyphidodon dickii

177 R B i 2 57 Stegastes lacrymatus + +

178 BG4 14 1 Chrysiptera brownriggii +

179 &k AW R Chrysiptera chrysocephala +

180 [] J2 4x 3 4E Chrysiptera cyanea +

181 UG 4z 30 46 ) Chrysiptera biocellata + + +

182 Jif) B I 93 2 £ Plectroglyphidodon fasciolatus +

183 A Hemiglyphidodon plagiometopon + +
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184 LA Pomacentrus ambionensis + +

185 b A ] Pomacentrus bankanensis + +

186 T A Pomacentrus coelestis + +

187 TRLRAE Y Pomacentrus nigromarginatus

188 fLAE AL Pomacentrus pavo +

189 TR iR Pomacentrus philippinus + +

190 T4 Pomacentrus vaiuli + +

191 o FC XU A1 Amphiprion clarkii + +

192 [EP- & Amphiprion frenatus +

193 [T XU £ Amphiprion sandaracinos +

194 PR 1A 2 B Neoglyphidodon melas +

195 Eileth Dascyllus aruanus +

196 BTt Dascyllus melanurus

197 —“pEERa Dascyllus trimaculatus + +

198 2 Je i Dascyllus reticulatus + +

199 KNRH3F} Priacanthidae Y/ NI Heteropriacanthus cruentatus +

200 EAEPNL Priacanthus hamrur +

201 U4 3%} Pseudochromidae ESANTE R A Pictichromis diadema + +

202 e A B} Scaridae S R 26 S i £y Calotomus carolinus + + +

203 NG ER B £ Chlorurus microrhinos + + +

204 Wi Sk R UG £ Chlorurus sordidus + + + +

205 S Th S I £y Hipposcarus longiceps + + +

206 R A0 Scarus chameleon +

207 ICHT S 11 Scarus dimidiatus + +

208 SR M Scarus forsteni + + + +

209 ) 43 5 e £y Scarus frenatus + +

210 TR Scarus ghobban +

211 SRBEYS W 0 Scarus globiceps + + +

212 FREBIE {0 Scarus niger

213 T G £ Scarus oviceps + + +

214 LRSI Scarus prasiognathos +

215 R 505 Scarus psittacus + + + +

216 RS Scarus rivulatus + + +

217 i S S Scarus rubroviolaceus + +

218 Vi S I Scarus schlegeli + +

219 B g £ Scarus spinus +

220 5%} Scombridae 7INAR XL 2K £ Grammatorcynus bicarinatus +

221 PR AR Gymnosarda unicolor + +

222 R} Serranidae LTI AR fiyi Aethaloperca rogaa +

223 BE AU Cephalopholis argus + + + +

224 LU Cephalopholis leopardus +

225 EWIR i Cephalopholis sonnerati + +

226 RO Cephalopholis urodeta + + + +

227 T 2k A B Epinephelus fasciatus + + +

228 INFA Bt Epinephelus hexagonatus + + +

229 AL s A B Epinephelus maculatus +
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230 e BT B Epinephelus merra + + + +

231 WA BE A Epinephelus spilotoceps +

232 SRRl Epinephelus tauvina +

233 ARV Mirolabrichthys pascalus + +

234 PO ey Plectropomus leopardus +

235 0 5 Variola albimarginata + +

236 i = s Variola louti +

237 EFfaF} Siganidae o fEF Siganus argenteus + + + +

238 MWy 4 ¥ Siganus corallinus +

239 AR 1574 Siganus puellus + +

240 RO Siganus punctatissimus +

241 ST Siganus vermiculatus +

242 IMIE T Siganus vulpinus +

243 Bt Fl Zanclidae btk e Zanclus cornutus + + + +

244 i fuli B} Balistidae W S0 i Balistapus undulatus + +

245 PRI A Bl Melichthys vidua + + + +

246 SUBRE ff iy Rhinecanthus aculeatus + +

247 SR e B Rhinecanthus rectangulus + +

248 S 2 Sufflamen chrysopterum + + + +

249 G 3D H Xanthichthys auromarginatus + +

250 PRl Monacanthidae Pl Aluterus scriptus +

251 R HTALEL Cantherhines dumerilii + + +

252 A BE R FL i Cantherhines pardalis +

253 FifiF} Ostraciidae IR B Ostracion cubicus + +

254 H A Ostracion meleagris +

255 fili#} Tetraodontidae LU X S fif Arothron hispidus +

256 RO Gl Arothron mappa + +

257 SRBE N fif Arothron nigropunctatus + + +

258 RS i 15 650 Canthigaster valentini +

259 fiiF} Myliobatidae 657 I A Mobula tarapacana +

260 ffi % Fl Squalidae H A 2 Squalus japonicus +

TE 7 TR YRR A2 8 R B e 3

Notes: "+" indicates that the species occurred in the waters adjacent to the island.
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