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Fish species diversity and community pattern in coral reefs of the Xisha
Islands, South China Sea
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Abstract: We assessed fish communities using bottom gillnet surveys in 7 coral reefs (Beijiao Reef, Hua-
guang Reef, Jinyin Island, Dongdao Island, Langhua Reef, Yuzhuo Reef and Yongxing Island) of the Xisha
Islands in May, 2003 and analyzed species composition and diversity, dominant species, and community pat-
tern using the software Primer. A total of 146 fish species belonging to 31 families and 10 orders were col-
lected during the survey. Fishes in the coral reefs were dominated by the typical tropical species, including
members of the families Scaridae, Chaetodontidae and Lutjanidae. According to the Index of Relative Im-
portance (/R]), the six most dominant fish species were Myripristis murdjan, Lutianus kasmira, Paracaesio
sordidus, Caesio diagramma, Axinurus thynnoides and Hexanchus griseus, respectively. Shannon-Wiener
diversity indices (H") ranged from 1.91 to 3.33 among reefs, with an average of 2.81. Overall, diversity indi-
ces for the Xisha Islands were higher than those found in the East China Sea, the Yellow Sea and the Bohai
Sea, all of which are found at a higher latitude. The spatial pattern of fish communities was analyzed using
hierarchical clustering and non-metric multidimensional scaling. Two major groups based on fish assem-
blages were indentified, with group I located in the Yongle Islands and Group II in the Xuande Islands.
ANOSIM and RELATE tests showed significant differences (R=0.685, P=0.029<0.05) in fish assemblages
between these groups and the community pattern were quite stable (R=0.958, P=0.003<0.01).
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Fig. 1 Locations of the seven coral reefs in Xisha Islands
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Table 1 Composition of the fish species/family/order of the
major coral reefs in Xisha Islands
Byt H & i
Island/Reef Order Family  Species
JtffE Beijiao Reef 6 20 45
% Dongdao Island 7 22 50
M Huaguang Reef 6 20 48
&8 Jinyin Island 3 18 51
JRAEHE Langhua Reef 4 19 63
K> Yongxing Island 5 19 50
EBHE Yuzhuo Reef 7 24 74
Al Total 10 31 146




466 ¥ £ K ¥ Biodiversity Science 19 4%
R ADHRIERRBAMHESNERKRECPUE)RTIGAIE R
Table 2 Top 10 fish species in catch per unit effort (g/km) of the major coral reefs in Xisha Islands
4 ALk RE 1 S RAE A% ERZ e
Species Beijiao Dongdao  Huaguang Jinyin Langhua  Yongxing  Yuzhuo Total
Reef Island Reef Island Reef Island Reef
IRNUEE Hexanchus griseus 0.0 18.3 0.0 425.0 0.0 0.0 0.0 4433
VU588 Lutjanus kasmira 205.5 7.5 2.1 1.8 1.4 0.2 5.2 223.7
LR Myripristis murdjan 22.9 17.7 55 12.3 2.6 93 103.4 173.6
IKREAH Paracaesio sordidus 0.0 0.0 14.7 15.3 30.4 0.0 50.1 110.4
KA Caesio diagramma 453 0.0 13.7 3.1 0.0 0.0 26.0 88.0
KA Pristipomoides multidens 0.0 0.0 0.0 86.5 0.0 0.0 0.0 86.5
PR Paracaesio xanthurus 0.0 0.0 0.0 65.3 0.0 0.0 10.4 75.7
& H KRS Priacanthus hamru 24 4.7 42 3.4 42 6.0 39.0 63.9
PRMENEHE Thyrsitoides marleyi 0.0 0.0 0.0 56.8 0.0 0.0 0.0 56.8
PBE R4 Axinurus thynnoides 9.9 2.4 6.2 2.4 0.3 35 20.8 455
Rk Scoliodon sorrakowah 0.0 0.0 0.0 0.0 17.7 25.0 0.0 42.7
KIRETF Sphyraena forsteri 5.0 0.0 2.6 1.6 0.0 3.1 23.4 35.8
WK Pristipomoides multidens 1.0 0.0 1.1 10.8 3.7 0.0 14.2 30.7
RV RSMEf Scarus psittacus 0.1 4.1 0.0 0.3 25.7 0.0 0.4 30.6
= a8l S, tricolor 0.0 14.6 8.2 0.4 2.1 0.8 0.9 27.0
KAK[RE %2 Decapterus macrosoma 5.5 0.0 2.6 1.7 3.2 5.0 8.0 26.0
SPERNAESY Parupeneus barberinus 3.1 0.0 3.0 0.0 2.5 0.0 16.9 25.5
IR Lethrinus variegatus 10.1 32 1.4 1.4 4.8 4.2 0.0 25.1
WIS Ruvettus tydemani 0.0 0.0 0.0 24.3 0.0 0.0 0.0 24.3
Tt ¥ Scarus venosus 6.1 L5 5.8 0.3 2.5 2.7 42 23.1
X2 Aphareus furcatus 4.1 0.0 4.1 0.5 3.8 1.5 7.3 21.4
WEHRME 10, Scarus janthochir 0.0 1.8 2.9 0.0 15.8 0.0 0.3 20.7
K MEBWEL S, aeruginosus 1.2 7.5 1.6 1.5 5.4 2.0 12 20.4
AR Gnathodentex aurolineatus 0.4 0.6 1.0 0.8 1.2 11.5 33 18.9
W MR Lethrinus leutjanus 3.9 0.0 0.0 0.0 0.0 0.0 12.1 16.0
KARTGUR  Gymnocranius griseus 0.0 0.0 4.9 1.6 0.0 8.9 0.0 154
B B Wl Abalistes stellatus 0.0 0.0 0.0 0.0 0.0 13.9 0.0 13.9
MBERI AR Parupeneus heptacanthus 5.6 1.1 1.6 0.0 0.1 1.7 34 13.5
M4 ¥ Carcharhinus pleurotaenia 0.0 13.0 0.0 0.0 0.0 0.0 0.0 13.0
KfiF Sphyraena barracuda 0.0 0.7 10.3 0.0 0.8 0.0 1.2 13.0
LRF ML Scarus chlorodon 1.8 0.7 0.0 0.0 2.1 5.8 2.5 12.9
WU Adioryx furcatus 0.0 1.0 2.1 6.9 0.0 0.0 2.5 12.4
IKBEWEAL, Scarus sordidus 0.0 0.0 0.0 2.1 9.2 0.4 0.0 11.7
TEETMSME S, oviceps 0.0 0.0 0.0 0.0 11.6 0.0 0.0 11.6
B MR Caesio lunaris 0.0 2.0 0.0 0.7 5.0 0.4 0.0 8.1
JRERIM S 62 Selar crumenophthalmus 0.0 0.8 0.0 0.0 0.0 6.7 0.0 7.5
KR J& e At Prionurus scalprus 0.0 0.0 6.8 0.0 0.0 0.0 0.0 6.8
B2 Carangoides sansun 0.0 0.0 0.0 6.5 0.0 0.0 0.0 6.5
ANUERURJE B Callicanthus hexacanthus 0.0 2.6 0.0 0.0 0.0 0.0 0.0 2.6
£t Total 334.0 105.7 106.2 733.1 156.0 112.4 357.1 1,904.4
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Table 3  Fish diversity indices of the coral reefs in the Xisha Islands
BT F IR ¥y BT ZREHE TR
Island/Reef Margalef richness index (D) Pielou’s evenness index (J") Shannon-Wiener diversity index (H'w)

JtifE Beijiao Reef 3.67 0.53 2.00
% & Dongdao Island 4.58 0.79 3.11
561 Huaguang Reef 432 0.86 3.33
£#Y Jinyin Island 4.03 0.48 1.91
IRAEAfE Langhua Reef 5.51 0.79 3.28
K5 Yongxing Island 4.41 0.80 3.13
EHHE Yuzhuo Reef 593 0.67 2.89
¥4 Mean 4.63 0.70 2.81

F4 TRIXE&E LD HMEIEHR LR

Table 4 Comparison of the fish diversity index among different regions

b M —L Stk
Region HlH T Tl T Reference
Range Average Range Average

KE&AfE Great Barrier Reef 1.56-2.98 231 David & Annamarie (1983)
VGRS Gulf of Mexico 1.31-1.86 1.56 George & Thomas (1988)
oY 27Kk Coastal waters of Mediterranean  1.00-2.40 Margalef (1968)
PR #S Southern Yellow Sea 0.36-2.14 1.29 0.82-1.99 1.45 XL (2007)
0 Yellow Sea 0.40-2.34 1.58 FEFAERIATERR (2004)
MV Laizhou Bay 1.32-2.27 1.93 4 BALFAB SR (2000)
ZRifFIEHS Northern East China Sea 0.55-2.33 1.81 0.54-2.74 1.84 XIFHAE (2007)
AR Central East China Sea 0.34-2.75 1.56 0.31-2.78 1.88 XA (2007)
/Rif§ East China Sea 0.31-3.15 1.79 FEFAERIATERR (2004)
Piyb#E Xisha Islands, South China Sea 2.18-3.51 2.94 1.91-3.33 2.81 A
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Fig. 2 Group average clustering (left) and NMDS ordination (right) of sampling coral islands/reefs in the Xisha Islands
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Appendix I  Distribution of fish in the coral islands/reefs of the Xisha Islands, South China Sea

434X 3, Distribution region

S e K R SWE REE A% ER
Species IRI  Beijiao Dongdao  Huaguang  Jinyin  Langhua  Yongxing  Yuzhuo
Reef Island Reef Island Reef Island Reef
Nl H HEXANCHIFORMES
ANl Hexanchidae
WKINWB%E Hexanchus griseus 525 + +
H¥% H CARCHARHINIFORMES
B F} Carcharhinidae
IBL g% Scoliodon sorrakowah 68 + +
M4 B4 Carcharhinus pleurotaenia 8 +
Y544 F MYCTOPHIFORMES
PRk AL Synodidae
TS BE Synodus jaculum 21 + +
&4 H ANGUILLIFORMES
WEEER} Muraenidae
Y E Gymnothorax richardsoni 10 +
HBERRBIEE G. leucostingmus 1 +
LB EE G, pictus 1 +
4 fRfH H BERYCIFORMES
%%} Holocentridae
‘B Ostichthys sheni 1 +
D O. kaianus 6 + +
JTHIRfa %L Anomalopidae
A PREEER Myripristis murdjan 4,390 + + + + + + +
YFHRIENR M. vittata 3 + +
HSUBEE 6 Sargocentron diadema 21 + + + +
VLIRS S, caudimaculatus 30 +
RV S, spiniferum 1 +
KA Flammeo sammara 29 + + + +
PEJRER Adioryx caudimaculatus 15 +
IR A tiere 3 +
TRYER A furcatus 173 + + + +
PR A. spinifer 89 + + + + +
LI Dispinus ruber 53 + + + + +
#il4fi I GASTEROSTEIFORMES
WHE R} Fistulariidae
BEIAE . Fistularia petimba 1 +
fiff/¥ H MUGILIFORMES
iy &l Sphyraenidae
KIRET Sphyraena forsteri 252 + + + + +
K S. barracuda 47 + + + +
#f}% H PERCIFORMES
fis®} Serranidae
T Plectropomus leopardus 55 + + + + +
2k e P. oligacanthus 57 + + + +
SIGIUREYT Cephalopholis leopardus 1 +
R C. urodelus 35 + + +
2k H6IE Anyperodon leucogrammicus 1 +
W HLH B Epinephelus merra 4 +




34X I8, Distribution region

SW% i RE il RWE BIERE AR KR
pecies IRI Beijiao  Dongdao ~ Huaguang Jinyin  Langhua  Yongxing  Yuzhuo
Reef Island Reef Island Reef Island Reef
LA E. fasciatus 140 + + + + + + +
KERfF} Priacanthidae
& HKIREE P. hamrur 468 + + + + + + +
J73kfaF} Branchiostegidae
M4 5540 Malacanthus latovittatus 1 +
2%} Carangidae
JERi#% Carangoides stellatus 109 + + + + + +
iz C. sansun 4 +
KAK[AEE Decapterus macrosoma 237 + + + + + +
RRIRINE 62 Selar crumenophthalmus 57 + +
H#iF} Lutjanidae
ZL%k40 Etelis carbunculus 2 +
ML Pristipomoides microlepis 5 +
WM P auricilla 284 +
WAL P. multidens 242 + 4 + + I
LRFHNE A Aprion virescens 2 +
Nt A. furcatus 149 + + + + + +
FikGH Paracaesio xanthurus 366 + +
IKFHMHR P, sordidus 1,121 + + + +
El w88 Lutjanus kasmira 1,281 + + + + + + +
W EE L. spilurus 6 +
%4: Tt L. sebae 1 +
XA Caesio diagramma 949 + + + + +
WA C. coerulaureus 24 + + + +
BN C. lunaris 46 + + + +
B FL Lethrinidae
FEWVIRRIER  Lethrinus ornatus 6 + +
W EMUIERE L. kalloperus 1 +
RSB L. leutjanus 152 + +
*ﬁﬁ%ﬁ@)ﬁ L. variegatus 264 + + + + —+ +
SEPIRIUR L. nebulosus 1 +
FABHFL Lobotidae
A1 Lobotes surinamensis 7 + +
HEVT iR F} Pentapodidae
SN Gnathodentex aurolineatus 342 + + + + + + +
IKBRTRER  Gymnocranius griseus 156 + + +
MEfk R} Scolopsidae
ZYUER Scolopsis taeniopterus 7 + +
£l Pomadasyidae
SYHMUER  Plectorhynchus lineatus +
FHEUARURE P, goldmanni + +
FAaF} Mullidae
= RIS Parupeneus trifasciatus 1 +
L BERIAE P, barberinus 96 + + + +
ARl HE P, bifasciatus 6 + + +
Wﬂfﬁ'ﬁi [ P. heptacanthus 188 + + + + + +
Skalf AL P. chryserdros 70 + + + +
YoRIAEEE P. fraterculus 1 +




34X I8, Distribution region

Sﬁifes O ER G EEE AW R
eijlao  Dongdao = Huaguang Jinyin Langhua  Yongxing  Yuzhuo
Reef Island Reef Island Reef Island Reef
BPERIAEEE P. pleurostigma 2 +
SR Mulloidichthys suriflamma +
Pfi& {7} Pempheridae
MRl gLl Pempheris oualensis 91 + + + + + +
W Rl Chaetodontidae
B 144 Forcipiger longirostris 0 +
VU5 B Kt Heniochus singularius 1 +
—alr KA H. permutatus 24 + + + +
R H. acuminatus 3 + +
EEWEA Hemitaurichthys zoster 1 +
KAKIUEEAD Chaetodon bennetti 1 +
RUHPIINEAD C. guttatissimus 0 +
BKWIAD C. vagabundus 2 + +
TRPEMIE s C. adiergastos 1 +
Pl ts C. strigangulus 1 +
B s C. citrinellus 3 + +
WEPEWI s C. plebeius 1 +
AT IIGAn C. ornatissimus 7 + +
JNEUista C. trifascialis 1 +
HPEIAS C. unimaculatus 1 +
PEAT WAL C. punctatofasciatus 0 +
ek El Labridae
R0 Bodianus oxycephalus 2 +
WE B, bilunulatus 3 + +
JEPIBT I 1 Anampses melanurus 2 +
BHEE S0 Hemigymnus melapterus 3 + +
WAHUS 0 H. fasciatus 11 + +
B 0 Halichoeres melanochir 1 +
PEHEE N H nigrescens 1 +
JiPER . H. centiquadrus 1 +
Meats i 5t Hologymnosus semidiscus 12 + —+
1CJRIEEE . Novaculichthys taeniourus 77 + + + + +
44 Epibulus insidiator 47 + + + +
147 J§ 8. Cheilinus fasciatus 42 + + +
2L )40 C. rhodochrous 6 + +
Mg Rl Scaridae
YR 4 %W {6 Calotomus spinidens 58 + + + + +
A KESME 4 Bolbometopon bicolor 1 +
ERWI M ta Scarus psittacus 188 + + + + +
B EEME LG S, lunula 3 +
T BME S, venosus 222 + + + + + + +
K IEEEWELD S, aeruginosus 189 + + + + + + +
W EUME S, fasciatus 21 +
KL WHELn S, longiceps 15 + +
AT EEYE L0 S, dimidiatus 9 + +
IKESYE S, sordidus 79 + + +
HHSME S oviceps 53 +
R S, rivulatus 22 + + +




34X I8, Distribution region

s e AR EElE e Rl A%E hBk
Species IRI Beijiao  Dongdao = Huaguang Jinyin Langhua  Yongxing  Yuzhuo
Reef Island Reef Island Reef Island Reef
WEBREYE 0 S. janthochir 103 + + + +
LRIEWYELL S, forsteri 108 + + + + +
SR WAL S, chlorodon 129 + + + + +
=B YEWELL S, tricolor 233 + + + + + +
W EMEL S, ghobban 15 + +
HPEWE . S. globiceps 2 +
£ Pomacentridae
=BV Dascyllus trimaculatus 8 + + + +
G URM Abudefduf aureus 5 + +
YA GURt A. dickii 1 +
W FfFl Siganidae
I T4 Siganus vulpinus 9 + +
B TA0 S, fuscescens 34 + + +
WET S virgatus 16 + + +
M4 S guttatus 105 + + + + + +
Bl Zanclidae
Yk Zanclus cornutus 2 + +
fill Bkl Acanthuridae
T BE | Bl Zebrasoma flavescens 1 +
FEBERI R 10 Acanthurus olivaceus 14 + + + +
KA R A. glaucopareius 28 + + + +
MBER B A. nigrofuscus 225 + + + + + +
XARJE R Prionurus scalprus 4 +
MR E R Axinurus thynnoides 655 + + + + + + +
S B Naso herrei 9 +
W) & Al N. brevirostris 4 + +
BB A N. viamingi 3 +
BN G Bt Callicanthus lituratus 3 + +
N RR G B4 C. hexacanthus 2 +
I fERE Gempylidae
PRkt Ruvettus tydemani 15 +
REEREEE Thyrsitoides marleyi 124 +
FehiE Rexea prometheoides 1 +
fifi Bl Cybiidae
MEER Grammatorcynus bicarinatus 6 + +
fih 7z H SCORPAENIFORMES
fifi} Scorpaenidae
PEiiEfl Scorpaena neglecta 3 + +
Ut Scorpaenopsis cirrhosa 2 +
SRRl Prerois volitans 1 +
filijz H TETRAODONTIFORMES
ik} Balistidae
R85l Pseudobalistes fuscus 43 + + + + +
PEIL ARG Melischthys vidua 3 + +

TE Rkl Abalistes stellatus 9 +




