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iz % AL J5 19 888 11 550 3k 437 (] Bray-Curtis
AEARIE 2R 85, A0 F R AR 6 I , AR 1R L R
HEATE V191 528 73 M ( group average clustering)
FdE B 3 £ 445 & ( non-metric multi-dimensional
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Fig.1 Sketch map of sampling stations in
the Beibu Gulf

R A AH L% 43 #r (analysis of similarities,
ANOSIM) £ 95 - 25 75 AN [a] il {37 [] 3 % 2H I 22
S35 . TV 18] 1 AH DG ME 4G 56 F RELATE 3
K8t 47, 8 17 SIMPER ( species contributions to
similarity ) 77 1% 1155 2% 7 2 X it (37 41 A A B A1
L EAR SRR - 2 ko

JH BIOENV F2 J3 73 #r fa K e ¥ S AR LE Y 36
BT R A S

LA b3t #2458 PRIMER v5. 2 84432847
IeAhid iz SPSS B4 7 A7 B K R T 22 3
(ANOVA) 6 5 45 3l (v 41 22 8] 1 7K IR IS J2 7K iR
FC 28R R AR W I BE DY 7 Z [A) 1 22 53 18 3

Y. P d1 Surfer 8. 0 Fil PRIMER v5. 2 #k ff
22l

2 4t

2.1 FhEARK

2007 4F 4 ZE A R K 1 2 323 Bl SR B
F 18 H 101 B, &= R F K& £, o 231
Tl KRR ZR IR 2, 43 300 217 Rk 214 Ff;
i/, 186 Fi, K RILIEIE B IR 5L
&%, 128 FE AR IRl b 48 RS g T H9E H
HY T L 6 T H R AR fa 2R i E BT, 4
Ze G Fp A 2 B A Y 94.59% 54X
FE— T B 25 99 i, LAt o AR
PIE0.61% o R ICHH AR Y 2R/ 4 Z= v
Y JE AR 4 B & 7, 43 29.35% (7).
32.29% (E 2) .29.80% (fk %) 17.15% (&
7)) fl128.64% (4 Z) ,
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x1 4 =TFE%EHE ANOSIN #£16 (P <0.001)
Tab.1 ANOSIN test for communities in four seasons

"5 K7 &s &7
spring summer autumn winter
R 0.896 0.916 0.946 0.956

R2 FTEEMEERRMEXREL(P<0.01)

Tab.2 Correlation coefficients between the similarity

matrices of the seasons

% e e pE=

spring summer autumn winter
# 2= spring 0.754 0.682 0.743
H 7 summer 0.721 0.762
FkZ= autumn 0.767
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Fig.2 Group average clustering (left) and NMDS ordination (right) of sampling stations in the Beibu Gulf
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Fig.3 Spatial pattern of fish communities of the Beibu Gulf
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22.13% .,

I IV oy o3 A i Bl e/ R i T EE R
By RRFT o TR IR R B R A A AL
FBlo R LI BE B 4k | A 2l D % e AR
i s 2 AR 01 4 2k iy e B — 1 R A
E N SL AT I G SRR R LSRN N
W i 0 2 FR AR 5 2 2 Dy Y IR R A2 B s
HFAERR

s VALK LT B2, LS BE R a7 S 4l A
AR R B AT AE SR A O REAE A, 50 o v R R

{15 76.94% .
2.4 BEFESHREERFHXER

XA ) 251 f SRR S5 R BE N ORI VIR
JEK R JRIEEE) B Er ir R W (K 3) ,
R SRR M el (7 R =0. 491, &
Z R =0.578, k7 R =0. 594,27 R =0.514) , 5
HA PRI 7P AH e E R 2 . S G RIREE H+
KR AEM KR (R =0.623) ; ik W
FEMEF(FER=0.528 f1H & R=0.512) ;%
FiZE(R=0.271),

R3 EFTEABRESNREETHHEIRY

Tab.3 Correlation coefficients between environmental factors and fish communities

#2= spring HZ summer  FkZE autumn £ Z% winter
JK ¥ depth 0.491 0.578 0. 594 0.514
Ji&J2 7K i bottom temperature 0.333 0.146 -0.076 0.445
JiEJZE B bottom salinity 0.155 0.358 0. 084 0.550
4 ] »R\ = yH B 4%# [
HA B ORI R Z R RUR)Z 80 0,598 0.512 0.971 0.623

combination factor (depth,bottom temperature and salinity )

RIE AR MR TR R AR AL ) e
BN, K3 F13k 4 nIAE & A
oA 5K IR B VA 6. ANOVA 43 Hr &,
TRV 9% 18] 43 A ) K R A A W L 2 25 7 (3R
Z F=22.006,P <0.01; 57 F=18.009,P <
0.01; Fk %=, F =30. 556, P <0. 01; X % F =
37.329,P <0.01),

JRJE TR IR AN TRV A i 70 45 22 71 0 2 7K R
A EFEAA AR (K 4) . FEMELE, A
TREVE G S5 1) KT AR A 5 LTS s Ak A — I
P, 5 BRI ROR , HAS BETE TGS 1K
TR R . ANOVA )Mk, 5 kA

[Fi) 2747 2% FF Vi 2 T 19 7K R VA R A 14 22 5 (B
& F=1.359,P>0.05; %k 2, F =0. 192, P >
0.05) , FREHA TS HEVEAN S Kl 22 57 SO i
(%2 F=10.173,P <0.01;#kZ, F =13. 059,
P<0.01),

REHE AT R R 0
S HAREAR K, ANOVA 73 k5,
FREMK T A e % B R R A B35 %2 = (F
& F=3.041,P <0.05; % Z=,F =3.309,P <
0.05) ; J Z= FIA Z= 45 ik 5 0] 10 310 B 2 o e L i
2(HZ F=8082,P<0.01;%% F=34 544,
P<0.01),

F4 BFEVAEBEFNFREEFRE

Tab.4 Characteristics of the environmental factors of fish communities in each season

2R

4

it

it |

il TV il

environmental factors seasons group [ group I group Il group [V group V E
# 2% spring 21.2£1.23 51.2 £4.90 63.5+2.31 32.3 45.5+3.09 22.096
IR K 75 summer 30.6 £3.39 44.4 £5.10 62.8 £2.04 32.2 18. 009
depth FkZ& autumn 24.4 £2.41 40.0 £0.25 61.6£2.12 42.7 £3.14 30. 556
& Z% winner 31.8£3.36 46.2 +4.52 64.3 £2.04 37.2 £4.95 27.329
# 2% spring 21.7+0.22 26.3 £0.21 24.7 £0.36 24.1 23.6 £0.44 10.173
S 2K K 7% summer 30.2 £0.16 28.6 £0.60 28.9 £0.40 29.7 1.359
bottom temperature FkZ autumn 28.5+0.25 28.9 +0.20 28.5+0.14 28.4 +0.24 0.192
&Z% winner 19.0 +0.40 23.2 £0.27 21.8 £0.35 18.6 +£0.40 13.059
#2> spring 33.7x0.21 34.0£0.18 34.2£0.08 34.2 33.5+0.87 3.041
2R 2 summer 32.7+0.14 33.5%0.16 33.6+0.09 33.6 8.082
bottom salinity k= autumn 31.9+£0.13 32.7+0.15 32.5+0.09 32.2+0.28 3.309
&2 winner 32.8£0.07 33.4+0.08 33.5+0.03 33.1+0.15 34. 544
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Fish community pattern and its relation to environmental
factors in the Beibu Gulf

WANG Xue-hui'** | QIU Yong-song”, DU Fei-yan®", LIN Zhao-jin®,
SUN Dian-rong”, HUANG Shuo-lin'
(1. College of Marine Sciences ,Shanghai Ocean University ,Shanghai 201306, China ;
2. South China Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences ,Guangzhou 510300, China;
3. Post-docioral Research Station ,College of Oceanography and Environmental Science ,Xiamen University ,Xiamen 361005, China)

Abstract; Based on data collected by quarterly otter trawl surveys in the Beibu Gulf in 2007, fish species
compositions and community pattern were analyzed. A total number of 323 fish species belonging to 101
families and 18 orders were collected during the surveys. The largest number of species was recorded in
winter (231 species) ,followed by those in autumn and summer (217 and 214 species, respectively ) ,and the
number of fish species was the smallest in spring (186 species). The spatial pattern of fish community was
analyzed using hierarchical clustering and non-metric multidimensional scaling. Five station groups based on
fish assemblages were indentified. The Group [ was located in the coastal waters of northeast Beibu Gulf
and showed less seasonal variation in distribution. The Group [I was located in the coastal waters west off
Hainan Island. The Group Il covered a large area of the central and southern waters of the Beibu Gulf, while
the Group [V located near the Bailongwei Island covered the least stations,and the Group V can only be
identified in spring season to the west Qiongzhou Strait. The ANOSIN tests showed highly significant
differences (R = 0. 896 — 0. 956, P < 0. 001 ) in fish assemblages between the station groups. The
relationships between changes in fish community pattern and environmental factors ( depth, bottom
temperature and bottom salinity) were examined. The correlation analysis showed that the water depth was
the major environmental factor dominating the fish community pattern, while bottom temperature and salinity
contributed less to determining the community pattern.

Key words: fish species composition; community pattern; environmental factor; Beibu Gulf
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