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Fish species composition and community pattern in the continental shelf of
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Abstract: To understand fish species composition, community pattern, dominant species and seasonal variation in the
continental shelf of northwestern South China Sea, four otter trawl surveys were conducted in January and August 2006, and
April and November 2007, representing winter, summer, spring and autumn, respectively. Sixteen stations were assigned
in each otter trawl survey along the coastlines from eastern Leizhou Peninsula to southeastern Hainan Island. Fish collection

and data analysis followed the National Marine Survey Standards ( GB/T12763.6—2007 ). Totally 262 fish species, from
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102 families and 20 orders, were collected in the four seasonal surveys. The results revealed that the highest species
diversity was in winter with 166 species recorded and the lowest was in spring with 135 species recorded; 161 and 155
species were recorded in summer and autumn, respectively. The Order Perciformes was the most important fish group in the
continental shelf of northwestern South China Sea; the highest species diversity recorded was the Perciformes in all four
seasons, and 40 out of 72 species recorded year-round belonged to the Perciformes. Species found in all four seasons
contributed to 80.34% of total fish biomass. Ninety-one species found only in a single season contributed to 1.62% of total
fish biomass. The spatial pattern of fish communities was analyzed using the hierarchical clustering and non-metric multi-
dimensional scaling (NMDS) , five fish groups were indentified. The Group I , recorded in all four seasons, was located in
the coastal waters of western Guangdong Province and consisted of 3 or 4 stations. The scale and the distribution area of the
Group I were stable among seasons. The Group Il , recorded in spring, summer and autumn, was located in the coastal
waters of southeastern Hainan Island and consisted of 6—9 stations. The scale and the distribution area of the Group Il had
seasonal variation. The Group Il, recorded in spring, summer and autumn, was located in the deep waters of eastern
Hainan Island and consisted of 4 stations. The scale and the distribution area of the Group Ill were stable. The Group IV as
a transitional community, recorded in summer and autumn only, was located in the deep waters of eastern Hainan Island
and consisted of 1—3 stations. The scale and the distribution area of the Group IV were small and changed largely with
season. The Group V as a mixed community, recorded in winter only, was also located in the deep waters of eastern
Hainan Island and consisted of 13 stations. The scale and the distribution area of the Group V were the largest among the 5
groups. Based on the analysis of similarities (ANOSIM) , the results showed the significant differences (R=0.847-0.939,
P <0.001) in fish community pattern for all four seasons. Although the station combinations in each fish community had
seasonal variation, the correlation coefficients on the community similarities between spring and summer, between summer
and autumn and between autumn and winter were 0. 780, 0. 630 and 0. 777, respectively. The variations of fish community
pattern are closely related to ocean currents and depth. The brackish fishes distributed in the cold eddy area of eastern
Leizhou Peninsula and contributed to the Group I . The deep sea fishes along the South China Sea Warm Current in eastern
Hainan Island contributed to the Group Ill. In winter with the strongest South China Sea Warm Current recorded in the deep
waters of eastern Hainan Island, the area was dominated by fishes from the mixed Group V. Because of the upwelling in
the coastal waters of southeastern Hainan Island the area was dominated by fishes from the Group II. In summer and
autumn, the coastal current was strong and mixed with the upwelling in the deep waters of eastern Hainan Island ; therefore,
the area was dominated by fishes from the transitional Group IV. This study provides scientific evidences for further

sustainable fisheries development and conservation in the continental shelf of northwestern South China Sea.

Key Words: fish species composition; community pattern; continental shelf; northwestern South China Sea
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Table 1 The specifications of the research vessel and the fishing gear

P2 M Research vessel . Fishing gear
#544 Registration “Beiyu 60010” [ LA R 404 T Ha W
FHLIK Main engine power 441.3 kW [EI=YERN 80.80 m
HHLZIE Auxiliary engine power 88.2x2 kW A4 60.54 m
AR Length overall 36.8 m KR 37.7m
f 14 S5 Breadth moulded 6.8 m o 1 ) F 4 (56+44)
WZ KRB Draught 3.8 m R E R E RS 20 cm
S Gross tonnage 235 t R H R 39 mm

1.2 B 5ty

Bl R HAES B 2 A8 B BT S5/ 0 BT 7 ik
SR A B T BT S5 R T, B A 2 bR AR
o BRI <0, 1% H B R <6. 25% By P,
FEXF A=y i HEAT DR T MR A 8t | AP DA 34 R A
FEREE TR

i FAFE AR IS (0 8000 1153 3 437 18] Bray-Curtis AH AL
B, A AR R B | AR A AR DL | A T P38
RSB R B o 2 AEbR B (NMDS) 19 HEF 77143 #r
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NMDS 1) =4k S B RoR, HEE A — € R ;™ Fig.1 Sketch map of sampling stations in the continental shelf of
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Table 2 Compositions of fish at species, family and order levels in the continental shelf of northwestern South China Sea

B Fh2E%L Number of species
H Order Number H%E P ES ®E &% [RES
of family Spring Summer Autumn Winter Four seasons
%% H ORECTOLOBIFORMES 1 1 0 0 1 1
% H CARCHARHINIFORMES 2 1 2 2 1 2
%% H RAJIFORMES 2 2 4 3 2 5
7% H MYLIOBATIFORMES 2 3 1 3 2 3
% H CLUPEIFORMES 3 3 6 7 5 13
fi:JZ H SALMONIFORMES 1 0 1 1 1 1
¥T 9840 H MYCTOPHIFORMES 2 5 7 6 7 8
fi5isk 1 H CETOMIMIFORMES 1 0 0 0 1 1
4 H ANGUILLIFORMES 7 5 11 11 10 17
fi57% A SILURIFORMES 1 2 2 1 2 2
f5% H GADIFORMES 3 2 3 2 5 5
4R H BERYCIFORMES 3 3 2 2 2 4
37 Fl ZEIFORMES 2 2 0 2 4 4
H#a H GASTEROSTEIFORMES 1 2 2 2 2 2
i H MUGILIFORMES 3 6 5 5 5 8
#5J% H PERCIFORMES 48 70 78 85 82 130
i H SCORPAENIFORMES 7 12 17 10 14 26
%% H PLEURONECTIFORMES 5 3 11 3 5 12
fliJ% H TETRAODONTIFORMES 4 9 6 8 12 14
figzfit H LOPHITFORMES 4 4 3 2 3 4
A1 Total 102 135 161 155 166 262

2.2 BEERGY

] 2 &SRR Ul o7 e £ 25 A Wy AT RS0 T A NMDS HEFF I 45 5 . 4 2% NMDS 43 B 45 S 114 o 2 %
FE.0.07—0. 10 Z 7], W% EIEAR b i S e 1 B4 1) AO AR AR RR BE T 48 2 1 B SR IS4 Al NMIDS 43
P REEA — 30, F B XS (TR 53R 3 ASBEIE , 3 o e 1 RETs 11 FRE 5 T ; 2 2= Ak 2= m] )
Oy R A AEERE D BEE T BEVE T BV ANV IV & B0 BEVE T AR V ANV . BV T80 1
ANOSIM #5622 01 | £ 2= 1 BEI4 0] A 22 S 400 1 3% (R =0. 847—0.939, P<0.001,% 3) . BIRKBEE AL
2 R A B S 1% ZR T AR Ak, E4% 25 B i R SR I A UM R B 54T Spearman A5G/ T 45 R R, H
SRKRIRK AT TE 0] (1 AH 2 R 05 31 M 0768 .0. 630 F1 0. 777 , 3 WA 165 PG 6 0 Bl 42 X fa JSE TR 25 F 5
ELETAER/N (£ L),
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Fig.2 Group average clustering and NMDS ordination of sampling stations in continental shelf of northwestern South China Sea
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Table 3 The ANOSIM test for communities in four seasons( P<0.001)
%2 Spring B2 Summer X ZE Autumn &-Z% Winter
R 0.910 0.927 0.847 0.939

F4 ZTEMEMIEEFERIEX RE(P<0.001)

Table 4 The correlation coefficients between the similarity matrices of the seasons( P<0.001 )

X 7 Summer #ZE Autumn 4-7% Winter
FZF Spring 0.768
2% Summer 0.630
FZE Autumn 0.777

BEEL @ BEALL W OREELL @ BRIV + HEV

21°N | 21°N
20° | 200
19° 19°
18° 180

B3

110° 111° 112° 113°E
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Fig.3 Spatial pattern of fish communities in the continental shelf of northwestern South China Sea
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VR IV R b R, 20 A DI B2 5, B 5 1 i B T R i 62 ( S7 N S14) | A 55 B PG T T 0l 150 (S2)
FEE IV A AL B - S AR R A 49. 1% |, LS BEER Leiognathus bindus B 35 588 Scomberomorus guttatus F1—.
KR Parargyrops edita 55 7 B RFEF (K 5) .

2.3.5 EAMEGEEV)

Ve VIR SRR A2 I, BT N A2 SRR PR SR AIG, P SRR VAN g 44.26% . %R T& 10 4F
NEFZH RS A B Ry 17 2R AN BEEE 1 Ik f | B R Bl Alutera monoceros Fl 43 2% ff. Nemipterus virgatus3 Fl 41 A
(%5).
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Fe RV SRR TR G T, #7223 Z () (Y AH DG R4 r=0. 898 B 7% r=0. 852, k2 r=0.539 &
= r=0.486 MM IKR B L FKF- . R IZIXEERIERERAR a5 /K RAR A 3 UIRH G , 22 B K R b JEE AR
s,
3 Wig

IS E R T P AL TR R R SR A DU 78 2R 0 A M~ 3 A pl I, vP AR AR 8 M A e 5 L B VS AR 4 e
5 RIS BALE IR, S T B IR RO A R, S A B R R A DI AR
Ko BUMNIETRAE AL RN IRAE TLA J5 T , XT3 Sl 0 AT A% R 11 78 AL A B A TR
3.1 HERME R SRR B R

WIFSE B 32 B2 BN R AL BAR TR L 7 M2 B AR 0 SO B B U (V% 3% ) R g 98 W2 P9 52 00, T HL ARy
R I b RV 0 22 B T R R A 1 SV X R VR A AR R KUK, A TR AT AR AL R AL R R
ATV R 2R, B SR 2 KO R T PR I Sl T R, R TR R B A o e, a2k
FR 5041 52 L PR BE S BT DIt A 20 EE 1 REVE L ANREVR I 3 D REVE s B AR S0 M RE T,
[ BEE T BRIV 4 ANBETE s 2800 e T RIS VA TEE  DF90 i U2 2= il g o), a2k
FEVE S S5 R A AR A E R 22—,

T L BT Y SR A A2 U R A S ), T I U 52 ) A M 2 B O BELRS |, 6 B MO XU IR S
TET A AR KR (20°20'—21°107 \110°50"—112°) JE IR — A0 EF BGERGE (PR 51 RS2 R T T 7
VRS LARAAE , BIRACES o VR AN RR G (Y PR3, (922 X3 ) AP0 226 Bt 1 i K 0, AT il o B
SE B PUUT RE R T ——RETE 1 o VT B0 7R R AR B0 RV R A, T DR R AR U 1) AR b, HO RS E AR AR
AREIS207 7 VI U A o Y DX R B R K s T B TV R B AR RO R —— R I, &,
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