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Abstract: Based on fixed-point survey data in southwestern seas of Nansha Islands and the mouth of Beibu
Bay in the spring and autumn of 2012 and 2013, we calculated the composition of fish species, index of rela-
tive importance (/R[) of each species, Margalef richness index (D), Shannon-Wiener diversity index (H'),
Pielou evenness index (J'), replacement index and migration index of the fish community. Results showed
that a total of 504 species were identified involving 2 classes, 31 orders, 129 families, and 294 genera in the
surveyed areas. There were 301 fish species in the mouth of Beibu Bay and 357 species in southwestern seas
of Nansha Islands. The number of dominant species in autumn was higher than that in spring, and the number
in the southwestern seas of Nansha Islands (SS) was higher than that of the mouth of Beibu Bay (SN), with
an obvious seasonal fluctuation. All diversity indexes during the spring survey were higher than those of the
autumn survey because of recruitment in spring and the movement of fish species to the deep sea in autumn.
However, all diversity indexes of SS were higher than that of SN due to the larger effects of sea temperature
and currents in the southwestern seas of Nansha Islands. Results of the replacement index and migration in-
dex showed that the fish community structure in autumn was less stable than that in spring and the commu-
nity structure in the both seasons deviated from equilibrium because of fish migration and immigration and
emigration of fishes with different thermophily. The integrated results showed that the species diversity and
stability of fish community structure of SS were greater than those of SN. The fishery allowable catch should
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be controlled in a reasonable range and the fishery resources of the central and southern South China Sea
should be exploited reasonably under the national supported policies. The stability of fisheries in the South
China Sea is based on the high species diversity, therefore, it is also important to protect the diversity of

species.

Key words: South China Sea; fish community structure; index of relative importance (/R/); replacement in-

dex (A]); migration index (MI)

FA WAL T AR oK Bl i o PR ORI 2%, T8
TG RN EIRAE . AR KSR SR
LEZE 1 i 2w B R 2 R, (R X
R I X R 2 FEVE R X 2 — (5
KRS, 2006)0 FHT A7 I A H A 2 A (1 BRI, 7
DY TR R 2 5 BR T FE i ARk, H 2 I
o FERBPIRES, 1 e i R AR B R AR B R
TE R AR (B4, 2004; D5 R2HE%%5 2006; L5k
FAZE, 2008). HRIERE NN YRS R 34 2
BREE LAY, (RO 20 R i AR R AL R A
7 AL K Bl 28 (BB 7k R, 1988, 1990; F T i &%,
2013) AbFHES (PSR AIARIE E, 2004; M4 T5 4,
2010; EFHMEEE, 2010, 2012)F0— LLHj #1852
KRS, 2003, 2004, 2011; ZEKIRFPEATL, 2004;
PRE R 55, 2007); XFILEE R VbR 5 VG R
R TR X B D, A R 4% R 2 A
YA 2 R0 B URIR 0 A (R A Bt B VD 25 A R
252 B\ AR [ KPR B 22 5 B R WK R E 9
1996; R A %, 2003; % % ¥ SE, 2005; 36 FE R,
2005); 11 [F) 24 i 25 5l [ 25 8 25 1 9 k) B O ok
ARIE . AL, ACHRIE2012-20134E K EMH R
JEFBYE R0 R V0 B & VG R A ST R (1 A ) 25 1
A TORE, 6T P AN TR A5 IR ) 0 SRl 22 R
TToyNTRIRIE TS, AN T fff B Vg 0 SR el 22 R 1 32
BERL R, N FRIE T R AN HE R i vl B
iRt E S %,

1 #MREE

1.1 FAEXEMERLE

20124E£9-10 H (FkZ) 12013434 H (FEF)EH
WEREAT 72 ML) S HE X T A, FR A3 1S B
LR ). AT LB EE g R A i8N e b 2R 22
FEVEZE S, 1 A A i 7 9 G0 g 48(SN, A
114 sk 6z, JoE N16°15'-18°00" N, 109°00'—
110°00" E)FH e vb #f & 74 5 A0 48(SS, 045204 3k

Rl EBRATMNESE
Table 1 Longitude and latitude of surveyed stations in South
China Sea

A ZPE il
Stations Longitude (E)  Latitude (N)
A6 T8, The mouth of Beibu Bay (SN)
D1 109°00’ 18°00’
D2 109°00’ 17°30’
D3 109°00’ 17°00’
D4 109°30’ 18°00’
D5 109°30’ 17°30’
D6 109°30’ 17°00’
D7 110°00’ 18°00’
D8 110°00’ 17°30’
D9 110°00’ 17°00’
D39 109°30’ 16°30’
D40 109°30’ 16°15’
VDR VH R 0. Southwestern seas of Nansha Islands (SS)
D10 109°00’ 9°00’
D11 109°00’ 8°30"
D12 109°00’ 8°00"
D15 109°25’ 7°00"
D18 109°25’ 6°30"
D21 109°30’ 6°00"
D25 109°30’ 5°30'
D26 110°00’ 5°30'
D27 110°30’ 5°30'
D28 111°00’ 5°30'
D29 111°30 5°30"
D30 112°00’ 5°30"
D31 109°40’ 5°30"
D32 110°00’ 5°15'
D33 110°15’ 5°15'
D34 110°30’ 5°15'
D35 111°00’ 5°15'
D36 111°30’ 5°15'
D37 109°00’ 6°00"
D38 109°30’ 5°15'
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maruadsi)~ PLEENJE % (Eridacnis radcliffei)?s
22 HEMEEMER

KEMRAFAIM(1.0%), 5 5 K
(Acropoma japonicum). 113 (Trachurus japonicus)
AR IR I Fi (Synagrops serratospinosus) (83). F
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Table 2 Species composition and proportion in the surveyed areas of South China Sea

M Class H Order & No. (%)
# Family J& Genus Fi Species
WE 4N Elasmobranchii X H Chimaeriformes 1(0.8) 1(0.3) 1(0.2)
i H Orectolobiformes 1(0.8) 1(0.3) 1(0.2)
H¥%H Carcharhiniformes 3(2.3) 6 (2.0 8 (1.6)
5% H Hexanchiformes 1(0.8) 1(0.3) 1(0.2)
fi% H Squaliformes 4(3.1) 4(1.4) 5(1.0)
Jwi% H Squatiniformes 1(0.8) 1(0.3) 2 (0.4)
HifiE H Torpediniformes 1(0.8) 1(0.3) 1(0.2)
% H Rajiformes 3(2.3) 5(1.7) 9(1.8)
fiit H Myliobatiformes 4(3.1) 5(1.7) 5(1.0)
EEEH LN Actinopterygii #24f H Anguilliformes 6 (4.7) 18 (6.1) 34 (6.7)
fifi#2 H Clupeiformes 3(2.3) 4(1.4) 5(1.0)
i fiE H Gonorynchiformes 1(0.8) 1(0.3) 1(0.2)
KB H Argentiniformes 2 (1.6) 3(1.0) 3 (0.6)
EfaH Stomiiformes 4(3.1) 16 (5.4) 23 (4.6)
#fa H  Ateleopodiformes 1(0.8) 1(0.3) 1(0.2)
flicfa H Aulopiformes 3(2.3) 5(1.7) 18 (3.6)
fT%E40 H Myctophiformes 2(1.6) 9(3.1) 21 (4.2)
HfaH Lampriformes 1(0.8) 1(0.3) 1(0.2)
it H Polymixiiformes 1(0.8) 1(0.3) 1(0.2)
%2 H Gadiformes 3(23) 8(2.7) 16 (3.2)
Wl H Ophidiiformes 1(0.8) 8(2.7) 10 (2.0)
fgzfit H Lophiiformes 4(3.1) 8(2.7) 15 (3.0)
W%t H Beloniformes 1(0.8) 1(0.3) 1(0.2)
% MR#IH Beryciformes 5(3.9) 6 (2.0) 8 (1.6)
774 R#IH Stephanoberyciformes 1(0.8) 1(0.3) 1(0.2)
#45i H Zeiformes 4(3.1) 7(24) 9 (1.8)
Hilfa H Gasetrosteiformes 2 (1.6) 2(0.7) 3 (0.6)
fifif¥ H Scorpaeniformes 8(6.2) 40 (13.6) 71 (14.1)
#i% H Perciformes 45 (34.9) 89 (30.3) 158 (31.3)
7% H Pleuronectiformes 7(5.4) 25 (8.5) 46 (9.1)
filif2 H Tetraodontiformes 5(3.9) 15(5.1) 25 (5.0)
A1 Total 31 129 294 504

Tl 33 Fh (11.5%), T2 A B & B (Lophiomus  seti-
gerus)~ HE 1 (Chaunax fimbriatus). =55 #5105
(Champsodon atridorsalis)55 . /> WLFI245Fh, & FKZ=
Fr A 3 M 2K 85.1%, LA i IK 4L g
(Satyrichthys rieffeli)~ LA IEHLALHE & (Sphenanthias
tosaensis)~ He7~fig(Chelidoperca hirundinacea)%s .
HFEFMAME 2R (0.5%), N IE[F R T
(Synagrops philippinensis)FR 7K 4x 2% #1.(Nemipterus
bathybius) (#%3). EEFA191(5.1%), WAL
X BEA B (Synodus macrops) % W4 i B (Saurida
tumbil)~ RE )L /K i (Argentina kagoshimae)5s

— R FR39H(10.4%), FEAHG H ARG (Upeneus ja-
ponicus) ~ it f (Trichiurus lepturus) « i £
(Halieutaea stellata)%5. /b WHA314%, HEHEZFETE
OB R ) 84.0%, F EA Y 6E (Parastromateus
niger). B U (Lepidotrigla alata)~ W SUH N fif
(Gymnothorax reticularis)%% .

ALFRVE VB A3 F0(1.0%), AT E . K
B A [ 62 . 1 EA A TRN(2.3%), MK
(Malakichthys griseus) 27 Fi(Synagrops japoni-
cus). HlE T A (K 3) . —RRh23F(7.6%), &

B, PRAKEZifh . W (Katsuwonus pelamis)5s. /b UL
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Table 3 Index of relative importance (/R]) of main fish species in the surveyed areas of South China Sea
B 5 JEHRTE K FA VDT & VG 7 R
Autumn Spring The mouth of Beibu Bay Southwestern seas of Nansha Islands
Fli4 Species IRl Fh4 Species IRl Fh4 Species IRl Fh4, Species IRI
RIS Aty 1,826 SEHLEIF B 893 i3 4111 R 1,646
Synagrops serratospinosus Synagrops philippinensis Trachurus japonicus Synagrops serratospinosus
Ty et 1,084 R/K 42k f 557 RO 1,869 il t il 382
Trachurus japonicus Nemipterus bathybius Acropoma japonicum Thamnaconus hypargyreus
Bt 555 K6 493 I 62 1,278 FE 273
Acropoma japonicum Acropoma japonicum Decapterus maruadsi Chaunax fimbriatus
izl 426 XAk 472 SE Ly i 460  RKELkf 237
Decapterus maruadsi Synodus macrops Thamnaconus hypargyreus Nemipterus bathybius
T 6 T T 233 Z ik 465 R KHR 225 wEEEE 216
Thamnaconus hypargyreus Saurida tumbil Priacanthus macracanthus Antigonia capros
VNSNS 198 K 315 #m 178 % Uil 213
Priacanthus macracanthus Saurida elongata Trichiurus lepturus Saurida tumbil
Rty 168 JEJLEKE M 292 R 163 Xpefif)ta 208
Synagrops japonicus Argentina kagoshimae Synagrops japonicus Synodus macrops
% B Ly T i lel R KHRHY 277 YT 134 SRR 207
Thamnaconus tessellatus Priacanthus macracanthus Arnoglossus tenuis Synagrops philippinensis
IRER 150 meEfsib M 262 SERLGH 11 KGR KRR 196
Malakichthys griseus Champsodon capensis Champsodon atridorsalis Priacanthus macracanthus
H A i 124 SEELH 251 k¥ 101 Rfgdy 173
Upeneus japonjcus Champsodon atridorsalis Malakichthys griseus Lophiomus setigerus
A R HE Ay 232 SHEE L f 119
Parascolopsis tosensis Champsodon atridorsalis
HeFrfis 226 H A gt 112
Chelidoperca hirundinacea Upeneus japonjcus
BT 193 e R HE 111
Chaunax fimbriatus Parascolopsis tosensis
R 173 HEIRE 107
Lophiomus setigerus Chelidoperca hirundinacea
16 B e fi 173 Kerprfi 104
Saurida undosquamis Saurida elongata
i R #eb 145 N 102
Okamejei hollandi Citharoides macrolepis
SRR 140 o] IR E 102
Chrionema chlorotaenia Olkamejei hollandi
R RET 127
Citharoides macrolepis
0 116
Arnoglossus tenuis
ARt 113
Malakichthys wakiyae
T D T e 112

Thamnaconus tessellatus

F268Ff, it BLRR SR 01K 89.0%, = B DN il i B
(Sirembo imberbis)~ H A& B%(Ostichthys japonicus)-
216 [ 62 (Decapterus russelli)=5 .

P V0 RE I DU e AT A0 B R 1R (0.3%), 9 EE
RO i . BRI 167(4.5%), 98 BE 1 [ i
(Thamnaconus tessellatus). % 5UEHE. KEFHUPEER
(Citharoides macrolepis) 55 (£ 3) » — % Ff 36 Ff
(10.1%), HAEBEE S (Saurida undosquamis)~ F51¢ i
(Rexea prometheoides) #5 Jifl(Urolophus auran-
tiacus)% . /D WAN304FH, 5 S FhEH185.2%, %

NEEEF (Cociella crocodila) ENJE TG 15 B8 (Ariomma
indicum)~ 1 1558 W) il (Amblyrhynchotes honckenii)

N
Ak,

2.3 HHEMEHR

MZET AT R (£4), MargalefFh2E 35 E 15
(D)W shiEEl iR, ~1.70-10.63, FRKHZT
YA NS.45; HBRFIME R TKE, KENAE
WL ERE /NTFHZ= ., Shannon-WienerFf 28 2 L1415
B(H) ARG N0.43-3.29, FMPIZENIFME
237, FBENCEME R TKE, (2R
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Table 4 Seasonal changes of species diversity indices of fish in the surveyed areas of South China Sea
Margalef= & JE % Shannon-Wiener% #1415 41 Pielous) =] EE 45 %1
Margalef richness Shannon-Wiener diversity Pielou evenness
index (D) index (H") index (J")
BIE ¥ ] ¥E i ¥iE  Jal
Average Range Average Range Average Range
= Autumn
JL#87 M3, The mouth of Beibu Bay 425 1.70-6.44 1.89 0.65-2.98 0.54  0.35-0.79
PV EE S VU B Southwestern seas of Nansha Islands  5.23 3.00-7.83 2.29 0.43-2.92 0.68 0.12-0.88
WIS, The surveyed seas 4.84 1.70-7.83 2.13 0.43-2.98 0.62 0.12-0.88
#HZ Spring
jtﬁﬁ{g I:Iiﬁ The mouth of Beibu Bay 5.41 2.15-8.74 2.43 1.21-3.29 0.72 0.53-0.88
FEVOEE S PR I, Southwestern seas of Nansha Islands ~ 6.40 4.26-10.60 2.68 1.75-3.29 0.70 0.50-0.84
PEFE, The surveyed seas 6.05 2.15-10.63  2.60 1.21-3.29 0.71 0.50-0.88
¥J{E Average 5.45 237 0.67

AR B SN TR R L S A B AR () AR AL TE
40.12-0.88, PIZEIIMH N0.67, HBEFIJMEME & T K
ZEVHE. WEEKE, BN 2R IR
BT

GAEBFMWAEIT TR RE, LS
IR 2K T R AR BN 4.83, KT 14 e R (5.82);
B VD RE IS V4 B e Shannon-Wiener fh 28 £ k£ 1 35
H2.49, JLEES TEIEIEAR, SN2.16; FEYPHRES T
A BB HE IR A 51 BE PR BN 0.69, 1w T AL BV i3
(0.63) HEMRRE, FVLTRE L VG R I R B
Z AV DT s T AR iR
24 BEEEBMIIBIIEHN

PSR I KRR T AR B 2 v, B
KIT B IR HN39.8%, RWIT NFIREOK T
KH, T RIT IR ECN-66.2%, KIITANFIH
HONTIEHFh RS . TR m n Rk
R 5B A 25 PATIRES . KRR BR4E0H
266.2%, B & THZ(160.2%), FHKFH MK
HEfRE BT RS, WENEERERIT BT
B —H(E ).

JEHE D A T B e N -38.1%, REFIT
ANFRRBUNT AL AR E, F VDR & V0 e B i T
Bt $i927.6%, FBIEANFREON T A4
AL IE R fe B R, PR 2RV 45 1
AR PR . BT DI R B RN
238.1%, B & T’ VDB & V8 R 1 172.4%,

H1H Value (%)

m i #3541 Replacement index (AI)
300 1
2504
200 1

IR 45 % Migration index (MI)
150 1
100 A

| i
i |

-50- v r B

-100 » . - '

B Auumn 45 Spring LWV RS IR
The mouth of s

BeibuBay ~ Southwestern seas
of Nansha Islands

El RSREEEaAXRREERRUDFEBERWMD)
Fig. 1 Replacement index (4/) and migration index (MI) of
fish community in the surveyed areas of South China Sea

e W A RV AL 1 B T R VD B I 1 R i
. FEALPIE I T S fe AT R f R B R e A —
H(E1).
3 g

Vi 2 B R B AR R R 2L R 2 2 4 A Bk3E
Be Ry AT 2 —, Forh ot HE R £ S AR A R
FRELRI T o BT P ¥ AN R (0 4 R Bk 4R AN R0 K
Rl ARHEO) K SC . SRS AEAE R ZE 7, A
MR T FMEREA IR 2 FEvE . L3R K& X SR 5
M TEIX TR E TR E s R R 2 R
(BRiE, 1997; SRS, 2006).
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Table 5 Comparison of fish species in the surveyed seas with other related seas

i3 N H e J& A i [A) K

Areas Class Order Family Genus Species Date Sources

ARRIE R The surveyed seas 2 31 129 294 504 2012-2013 A5 This study
JL#B 13§38, The mouth of Beibu Bay 2 26 100 195 301 2012-2013 AT This study
IV EE S VEREIES Southwestern seas of Nansha Islands 2 27 108 219 357 2012-2013 AWFFE This study
¥ South China Sea 3 35 236 822 2,321 CRIE# 3 Reported Ma et al, 2006
JL#% Beibu Bay 2 27 138 371 626 CUiE % Reported Sunetal, 2010
FEFALET S The northern seas of South China Sea ~ — - - - 650 1997-1999 Jia et al, 2004
JL#BE Beibu Bay - - 81 - 244 2001 Qiao et al, 2008

B VG R B Southwestern seas of South China Sea — 20 102 - 262 2006-2007 Wang et al, 2013
#$7 % Hainan Island - 21 100 172 292 2006-2007 Sun et al, 2012

AR R L % 5 1 504 F, mE VDB & PR
HHE A (357 ) Hh B AR S H v T AR RS (301
B, HEACT EECRENMER(GRES,
2006), [FJS AT R ¥ AL AR 19971999 4F 1 AT
679U M 1 5 %5 58 I AP SR E (BB T- 55, 2004) (£
5)0 FEF R AR E AT T 2T P JE 4 A
A, RSO A D, B A AR IR &
B SR HE W R, oof rh b R A I B e S O A
PR o AbHBVE LN 4 e 11 SR H(301) ] RAR T [R] Wik
JEERTE CARTE R R B (FVAT5 55, 2010), 1M $-2001
AL (TR 255, 2008). R PE R R IR(E S
HESE, 2013) M1 R I (FMILER S, 2012) 1 B %€
BRH(RS). 199019934 (1 5 YD HE &y 76 g 345 Kl
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