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TR PR H A 83.32% , BRIRVEFZEELL 16.78% ; S EEENGILAF 76 F#, SARWGILAF 220 #, 5F
MG RRHSR . KFfid ARG IE B M 3L B 25 279 B 42 N 51 F, ZROESFh [ AHXT T EHEHEE(IRT) >
500 14K R & 688 (Acropoma japonicum) . BE£E K A% 411 ( Apogonichthys carinatus) . % B8 ( Leiognathus bindus) . JZ
[ ki #81 ( Johnius belengeri) . 3k [ i (Argyrosomus macrocephalus) . 8 Therapon theraps) . k=B Ml ( Gastro-
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Seasonal changes of species composition and diversity of fishes in
coastal waters of Hainan Island, China

SUN Dianrong', LI Yuan"?, WANG Xuehui'
(1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China;
2. Key Lab. of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China)

Abstract: In base of the data of the trawl surveys from 2006 to 2007, we investigate the species composition and diversity of fishes in
the coastal waters of Hainan Island. The results show that the area is rich in fishes with 292 species collected, belonging to 21 orders,
100 families and 172 genera. Warm-water and warm-temperate species account for 83.32% and 16.78% of the total number of spe-
cies, respectively. Mutual species in the coastal waters of Hainan Island with the Yellow-Bohai Sea and East China Sea are 76 and
220, respecitively; those with the continental shelf, continental slope and waters around islands in South China Sea are 279, 42 and
51, respectively. The dominant fish species with IRI index >500 are: Acropoma japonicum, Apogonichthys carinatus, Leiognathus bin-
dus, Johnius belengeri, Argyrosomus macrocephalus, Therapon theraps, Gastrophysus spadiceus and Bregmaceros macclellandi. Five in-
dices of species diversity based on biomass are used for analysis, and seasonal dynamics of replacement index and migratory index are
also applied to assess the stability of fish community. Results indicate that the fish diversity is high in the waters; the fish species in
adjacent seasons are similar, and the community becomes unstable because of seasonal migration of fish.
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Fig. 1 Sampling stations
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R e T A% 30T T B8 P A S5 R R R 2 BT AR
5, ZWTFE R AR X BB P +8 80 (index of relative
important, IRI). Margalef ##25 EE E I E (D).
Shannon-Wiener Z4E 7581 (H') . Simpson £ 4E M
F8%0(C) . Pielou ¥ FEFREL(J') . Jaccard FH{LIPE
RE(Js) S i kM 2 e, JERAIEER
$5 %1 (seasonal dynamics of replacement index, AI)
IEASFE %Y (migratory index, MI) X 2% Z= 45 fa 2RI
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AMRE R 2 P ) 5 SRR B0 P 2 ) BB AR Y 4
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1)1z i PINKAS 25U) 38 s i 4 3of 28 B2 1 4 5%
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W) xF,

Frp e RAERE IS TP E R B IR RAINWT, %
TR A IRI=500 R{f3Fh, 100 <IRI <500 44
W, 10<IRI <100 Xy —f&Fr, IRI <10 R/,
FhLSL,

2)Margalefﬁ§$$'§)§?§ﬁm] , D=(S-1)/
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2.1 FhREMER

AR4E NELSON™ 43 2 2 Gi g of, SEd % 4 A
TR S R Y R Y Fh 2 AT R G R,
U B8 292 Fh, S AISEJE 21 B, 100 B
172 J& ., ffEmAdg 16 H 92 Bl 164 J& 278 Ff,
H TR AR 95.21% , H P #5E B (Perci-
formes) ;%4 X fit %, A 45 F 80 B 156 Ff
(53.42% ) ; HIR N#hIE B (Scorpaeniformes) , 4 8
B21 B 26 Fh (8.90% ); # £ H ( Pleuronecti-
formes), 6 £} 10 J§ 18 #(6.16% ); #¥ H ( Clu-

x 100% 1 MI = x100%

peiformes) , 3 £} 7 J&§ 16 Fh; HAth 17 4~ B ryFhedy
B, AR A S HWMEN S, B8 (Carangi-
dae) £z 2 (24 ) ; H KN 6P} (Engraulidae) (11
Fh); &5 = HAH P (Sciaenidae ) F1 #5R} ( Serrani-
dae) (£ 10 Ft) ; HARBFMEHLEI FMET, &
FEERILAES HS B8 B 14 F, HaKMEW
4.79% , Hp Ll B ( Myliobatiformes ) ffi 2 £ £
(5 #) ;5 HWHEIE B (Rajiformes) , H 4 F,

WEERER, 2F4NMFETHHAMALEE
82 Fp, HaZREEA 28.08% , FENIEE LM
( Argyrosomus pawak ) . Fk ki (A. macrocepha-
lus) . BE#E J7 3k £ ( Branchiostegus auratus) . W #8
( Psenopsis anomala ) . 7 £ ( Trichiurus haumela ) |
Z e ( Saurida tumbil ) F1 — K W& ( Parargyrops
edita) %, MBZUKF FRE, HEER, 21 T8
YHE I, HREFHERK; WBHRRBEIOKT
EREBNFEZFAKR; MEFHREERE N HREL
Z=(187), HERD(159), HFEMEKI R
BAHZTIL(FER 1),

2.2 HEMNEEMHEH(IRI)

WA 4 MR TSR, %A IRTERAES
HEERE RS, ZRHEERREEREE, H
B, RASHRE TS AR SRR R

BERHELRPRIAFAE 3 F, 2508 %6
4 ( Acropoma japonicum) (IRI =6 614 ) | B K44
£#1 ( Apogonichthys carinatus) (991 ) F1 2 B #§ ( Leiog-
nathus bindus) (796 ) , X5 S FP R B K 1.88% ;
WWFA S B, RARkEMAE(271) . B
#i% ( Leiognathus ruconius) (249) . # £4(224) . 1
PE i 6 ( Saurida undosquamis) (177 ) F1 22 14 i fiff
(130), & & SR REW 3.14% 5 — M Fp Ry 15
i, AR 9.43% 5 IR 136 B, &
85.53%

HEPEERPREMNE S, 25000
5(6 596) . BPEER(978) . Kk H ki (811),
FEBE 8 H] o ( Gastrophysus spadiceus) (795 ) Fl % K
R #Z ( Bregmaceros macclellandi) (731), ¥ 5 & Fh
K 2.92% ; HIMA TR, SHIHERE T
i1 ( Siganus oramin) , FEBEOE . 7R &% 6] ( Thryssa
kammalensis) . ) ( Therapon theraps) . P& & K /&
fr1 . FIBEFNAT 4 ( Trachurus japonicus) , 5 & Ff
KB 4.09% ; —MFA 16 Fh, L EFHREH
9.35% ; /LULFAE 143 FF, 5 83.62%,
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Tab.1 Fish species compositions in the coastal waters of Hainan Island by seasons
H order Bl family J& genus # species
i Het $oi Hl i ) i H
number % number % number % number %

% spring 17 80. 95 74 74 109 63.37 159 54. 45
& summer 21 100. 00 75 75 114 66.28 171 58.56
#k autumn 18 85.71 73 73 113 65.70 174 59.59
& winter 17 80.95 77 77 119 69.19 187 74.21
PUZE all seasons 21 100 172 292

REPRA LR P REFE 4 F, 5508 &6
(5581), #EBEAE(1 329) ., 8 (738) FIfsk i fa
(586) . A5 EFhRE 2.29% 5 H WHAA 10 Ff,
A9k Tl it % ( Carangoides kalla) (406) . 1%
(365) . Kz B4 ( Johnius belengeri) (269) . FE
BEAR(231) . K68 (184) . 7 4F 4 ( Upeneus sul-
phureus) (179) | £ (149) . H &%l H ( Gastrophy-
sus lunaris) (127). 3 & 1 ( Lactarius lactarius )
(116) Fi/N 38 5 fik ( Polynemus sextarius) (111), &
SRR 5. 74% 5 — MR 30 B, 5 ERRREL
M 17.24% ; /L OLFAE 130 F, 5 74.71%

K BPELERPRBFAE 2 F, 55350 K A6
(4 124) gz B 4 £ (637 ), AN i B AP 2R E i
1.06% ; H WA 16 Fh, NIEREMEHE (432) B
#T ( Dasyatis bennetti) (358 ). Uil ( Pennahia ar-
gentatus) (357 ). BE#E K4 fa (269), 47 % fa
(243) . % B 4k ( Upeneus bensasi ) (218) .
(212), #f M (197). FE B | (196). 2R B AT
(D. zugei) (192) . K BRHR (177) . At K 4k
(171) . FFIREL (D. gerrardi) (166 ). £ 4 i fiff

(150) , 7<#8Dhfik (128) FIBESE H i (119), 5
FREE 8.55% 5 —MEAhA 21 B, o5 SRR
11.22% ; /LULFRA 148 Ff, 5 79.14% .
2.3 BEREZHN

BA D, H'. C. J'. Js ¥R 5 7 1
RPN, U L& SRR AN
HEPATIHE . 4R ER, WESERERMED
AL R 17.71 ~26.33, EmEHBHELZE,
REEHHMERE; HLXFXN&EME(3.51),
BRI RMME(2.21); CHREESRELE,
RIMEEAERS; JERLERS, MAEFEZE
Bk, BB RIEL H'. C M J A shiE
BB, HELAERS, FERMK(E2). M
SRZET M 2 Wy Fh AR LM T8 AR fLYE L R 0.45 ~
0.55, HAMMER, HPKFEMELFRHDIMR
i, BEMREHLMERMIK(ESI).
2.4 FTEEEB(AD MIEBIEH(MI)

KA AT RN MI X 4% 215 £0 25 i 3 0% 72 Mk
100, MEI2 AR R, BREMLERN AL LLE
FMKENER, RURLFETHHEREHZEL

R2 BAZHEMENNFTEL
Tab.2 Seasonal variation of biodiversity indices of fish species
D H' C J
% spring 159 19.34 3 2.21 4 0.74 4 0.44 4
¥ summer 171 17.71 4 2.49 3 0. 81 3 0.48 3
Fk autumn 174 23.49 2 3.16 2 0.88 2 0.61 2
& winter 187 26.33 1 3.51 1 0.94 1 0.67 1
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Tab.3 Jaccard similarity index (Js) of fish

species among seasons

= = = % £

season spring summer  autumn winter
# spring 0.54 0. 45 0.48
E summer 0.48 0.47
Fk autumn 0.48
£ winter

BRENR. WERE R ML AL E7E - 14.81
~16.84 2], FEMI K5, KR AR K
FIEH M HF ML -4.35, REBIRER
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g, ATFD MI 2 BUAH R AR fbia 3
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Fig. 2 Seasonal changes of replacement index ( AI) and
migration index (MI) of fish community in coastal

waters of Hainan Island

HRIR K P R B o OB, 20 83.32%, A
243 B BRIEVEMISAH 49 B, UG 16.78% 5 KA&
WA HIERE X ER R fE, Bk im
PRSI o 200G R DU 2 £ 2R R H AR R B
A ZBOKMEMBRRAEFRE R L, FERAKIEMRE
b, REREEMEEED(F4),

®4 BEBLESEHNEEEYE. BAkiESELKAR LG

Tab.4 Composition of warm temperature and warm water species in coastal waters of Hainan Island in different seasons

A R B BE/K P12 warm-water species BEIR 28 warm-temperature species
season species number ¥E number Le B/ % (& number Lo/ %
% spring 159 132 83.02 27 16.98
& summer 171 145 84.79 26 15.20
#k autumn 174 150 86.21 24 13.79
& winter 187 156 83.42 31 16.58

2.5.2 WISA HSPREARE. EENEE
LA, R AR SRGIA R K 220 B, H@
KEFEY 75.34% 5 5EEHEILE R R 76 Fh,
o B2 SRR 26. 03% 5 GBI K A 2k
FERIGHA R, Hrb 5K IE R R 42 F,
A o5 a3 AR E 14.38% , S5RE T I% 5 05 18 10 3
Bk S1 Fp, &5 17.47% , 5550803 KR4 09
HAFFH 279 F, (5 95.54% ,

3 e

R 0T U e 5 T A A TR I i
WIRE, RIKMIFILIK 292 . RG-S H
ML RREAE T R AT A B, R

FHE o XATRES M TE AR LB B A K,
PISBALIRIE WYy, RABrIALIRRREZR, i EH iR
£ A B K SCAEE LB SR 2% ol Tkl st Ak Py
Xk, [FINZrmigERmAENE, SEXERAKE
AR BGR R R, BKPERE G S, £
15243 1(83.32% ), MitEHAFEZE ALK
HRVHRE, WA DRIEERAREE. 4 1
FAip I BRI 0.44 ~0.67 Z 8], KW
N [F) 7 22 18] 22 BE S0 A R 3 S0 AR AR Z 1T Al —
MR o R IR 1 18] £ R R R R
HER T 50K A SRR R, 5aIEHKE
BT S BURIE R R FRIA —E KR
BRI SRE T HAEEMA, HAKL
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