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Fig. 1 Species richness of Leizhou Bay waters
between seasons using Venn diagrams
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Tab. 1 The top five typifying fish species and their percentage contributions to the average
within-group similarity in Leizhou Bay waters
BEPE 1 group 1 BEYE T group I
P species wE HE  KE A% K32 A3 KE 4%
spring summer fall winter spring summer fall winter
Bk 55 Cynoglossus puncticeps 6.33 7.47 13.86 7.66 12.87
LB Saurida undosquamis 11.64 13.07 15.14
i ARt Tachysurus sinensis 6.11 7.84 10.18 4.92 6.54
Z el Saurida tumbil 19.68 4.50 10.95
8B i Plotosus lineatus 4.48 11.22 15.14
ZK B Parargyrops edita 10.29 10.19 5.37
rJéfa Trachurus japonicus 7.77 10.00
Fz Gt 4n Johnius belangerii 9.49 511
% T 548 Pisodonophis cancrivorus 7.93 6.34
JEBTHF Secutor ruconius 10.95
il % Alepes Kleinii 6.73 3.93
S W45 Leiognathus brevirostris 9.58
Jilfi§ Psenopsis anomala 8.58
BB £ 98 Dk Polydactylus sextarius 7.24
WL T8 Cynoglossus bilineatus 6.81
A Setipinna tenuifilis 5.98
ZfE Sillago sihama 5.75
Zifg 4t Chelidonichthys kumu 5.27
#3f% Muraenesox cinereus 5.03
5 faffi Callionymus curvicornis 4.36
BT total 47.86 31.58 42.36 50.05 53.13 23.19 34.23 59.91
24 FEEFUEMNEZESTEM EVER I WK 3,

2 BT 2% 7R R A SR VE A R RO A
PETTHRAT 5 B9 P, & 2B HER A7 440 5=
PR 57.74%~76.25%, S IEfom W42, Ak
RRKTE BT PR VR AR 1 SRR R A A
F5 2 g hif . % V) i (Leiognathus revirostris) . £
BEdp A Ay rh e ahSE, RN ER
i (Callionymus doryssus) . K Bl . 25 i
(Callionymus curvicornis) , £& 28 fif 1 %2 1 g fif§ 45
R ot | rhaeighl | AL 5(Cynoglossus
roulei) . J7 FG Ny &k fa 1 % 6l (Setipinna tenuifilis);
AZENIEBEUEES . 2RI AT LRk
LRSI TR
25 BEBESHREEFHXR

%2 DCA HHFRT 4 DMhhEcoR(ESA /N T
4, PRI T MBI Y TUA 0 BT (RDA) K 43
Prea B Ev SR B T C R (18 3), MR Ty

BRI B MK RN 2B BT B S 50
TFR L (P<0.01), HAWREEH FREm ARSI E
X(P>0.05), /KIEGREE TR IEAIE, 6 IR A
T 2575 (Al R R DTkl 41.98%, 5 1 HEIF
AR T 14.36% MR A2 4k, 5 2 HEP i
BT 10.56% PR o3 A A8 1k .

2K GRS 3 52 i 2L s B e i )
(P<0.01), /KIES5HEYE T B S20 Al S13 S a2 4h
(A A, SHEE T RIEMC, A5
PRI~ X #0248 25 (B % Ry () DTk 3 h 44.31%, 575 1 HE
FRA LB T 18.75% MR o A s dk, 4 2 HEF
LR T 9.49%K9 R ar i A4k o

BZERR pH 4b, HARIREE 7 X 28 B 52
i) EL 5 B g L (P<0.01), H s KA
ViR KIRFUKIR . BETE T L0 S5 iA A2 IEA
%, MMEMEEER a RIEMHK, BEE T 5KE
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Tab.2 The top five discriminating fish species and their contributions to the average

between-group dissimilarity in Leizhou Bay waters

Fik species S 2798 Y 95 JE /(kg/km?) average catch rate ﬁﬁiﬂi/% %ﬁﬁ@t%/% .
% T group 1 T4 11 group 1T contribution cumulated contribution
%2 spring
Z Vgt Saurida tumbil 1.63 150.06 5.17 5.17
S5 ) fiF Leiognathus revirostris 8.16 0.00 3.63 8.8
e Saurida undosgquamis 16.32 58.03 3.32 12.12
Pr3éft Trachurus japonicus 14.16 1.63 2.87 14.99
rh4giEfE Tachysurus sinensis 0.14 3.73 2.74 17.73
X 5 =66.53 average dissimilarity = 66.53
HZ summer
2759 R Callionymus doryssus 0.00 26.09 2.82 2.82
ZK Mt Parargyrops edita 0.52 4431 2.42 5.24
L ffi i Callionymus curvicornis 0.04 17.66 2.15 7.39
Ui fi; Plotosus lineatus 1.08 2.77 2.14 9.53
Z P gl Saurida tumbil 0.47 24.29 2.12 11.65
S5 FH 5 M:=63.23 average dissimilarity = 63.23
K2 fall
g fih Plotosus lineatus 40.33 1.69 3.25 3.25
rh4E7fE Tachysurus sinensis 17.32 11.46 2.78 6.03
ML i) Cynoglossus roulei 2.77 0.00 2.71 8.74
Jz [ 4 f4 Johnius belangerii 15.06 4.42 2.71 11.45
HHY Setipinna tenuifilis 0.33 7.78 2.62 14.07
SRR S 4:=57.74 average dissimilarity = 57.74
A7 winter
AL Saurida undosquamis 0.00 28.97 5.41 5.41
Z Vgl Saurida tumbil 0.00 8.55 4 9.41
Y1344 Trachurus japonicus 0.00 4.54 3.45 12.86
Ze g fih; Plotosus lineatus 19.08 0.24 3.28 16.14
g5 Tachysurus sinensis 4.80 0.01 2.99 19.13
4 5 H:=76.25 average dissimilarity = 76.25

BIEAHSC, BRAKERSE, BEH I A6 R 2 1 AH
X%, M5 AKR 2 IEM DG, PR T ks
) 4% Jo B BT E R 41.76%, 45 1 HER i 7
14.32% P Fh oA A8 4k, 55 2 HEP ML R T
11.65% W R 43 A A2 Ak

ARG, R WA R E a FUKIR
X i1 S Vi 110 5% e 2L s BE 48 1 L (P<0.01), pH
52 I LG8 3 7 X (P<0.05), Horb §mi i K 3R
BT AR, HROwERRE . BEVE T Aui 5%
UK IR ZEHRIEAE, MEMSEAMTSER a 2
ASTRIEAH G . BEVE T S5K0 . EhJEA pH 2 I1EAH

Ko IRBE R - X 0. 223 () A% SR 1) DTHR %R 47.11%,
51 HEF LR T 21.10% R A e Ak, 5
2 HEFP Sl L B T 11.00% 90 Fh o3 A 284k .
3 iTig
3.1 BRFEHAMK

53T A ofe HoAth 6 38 ) R A 25 RAE L, B NS
B} 30T e ) A R A L R Bl 26 256 A, (AN
VR AC T I A A 50% L) F (466 Rt
Hotn 2R om s T st D gy o R
USRI, i A £ R 2 S RO T B R A



114 Hh K R £ 26 %

o | a FZ spring b HZ& summer | A1
= ol :
N ‘
;\? S6 AA SIA Chla < ‘
B 3
2 )
N N
< <
- A
2 [ s ; 3
? C | | | | i ASIS
-2.0 1.0
RDA1(14.36%)
c #ZF fall Ass A 520 i d £&Z winter
o i
—T = i
A g — E
_k S19 AA _ ;
X X i
Va) (=3 [
o (=) i
= Depth =
S [ 2 AK A 5
: 3
i S3 A
Chl ag $
L
! | IASS |
-1.5 1.5 -1.0
RDAL (14.32%) RDA1(21.10%)
B3 A B T et R I 5 PR A 19 RDA HEFF
LTI FR X R 1 S R B G R UM B R T (P<0.05), B (R TR R B8R L(P>0.05).
Fig. 3 RDA triplots of fish community and environmental factors in the Leizhou Bay waters
The red axes represent the correlations between environmental factors and fish communities were significant (P<0.05),
and the blue ones show the correlations were non-significant (P>0.05).
x3 ENEMIEEHIMEEFHEXEZMHRE
Tab. 3 Significance test of environmental factors in the Leizhou Bay waters
HEEH T #£Z spring B Z& summer FkZE fall £ 2% winter
environmental
factor RDAl  RDA2 r’ RDAlI  RDA2 r’ RDAl  RDA2 r’ RDAl  RDA2 r’
JKIR depth 0.98 -0.22 0.49%** 1.00 0.02 0.77** 1.00 -0.01 0.73%* 0.85 0.52 0.79%*
K Tem 0.76 —-0.65 0.27 -0.15 -0.99 0.24 0.34 -0.94 0.70%* 0.09 1.00 0.48%*
VR4 DO 0.28 0.96  0.68**  0.16 0.99  0.05 -0.29 0.96  0.74** —098  -0.19  0.65%*
R Sal 1.00 0.07 0.14 -0.74 -0.67 0.09 0.40 0.92 0.57%* 0.95 0.32 0.72%*
it pH 1.00 0.04 0.16 1.00 0.07 0.15 -0.64 -0.77 0.03 0.97 0.23 0.43*
M4t%E aChla  -0.87 049  0.07 -0.07 1.00 029 -0.54  -0.84  0.44** -0.16 -0.99  0.64**

T R LT B G B L (P<0.01); #3586 LG L (P<0.05).
Note: ** denotes that the correlation is highly significant with an alpha level of 0.01 (2-tailed), and * denotes that the correlation is signifi-
cant with an alpha level of 0.05 (2-tailed).
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Fish community structure and its relationship with environmental
factors in Leizhou Bay

ZENG Jiawei', LIN Kun', WANG Xuefeng', LI Chunhou®

1. Fisheries College, Guangdong Ocean University, Zhanjiang 524088, China;

2. Key Laboratory of South China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture and Rural
Affairs; Guangdong Provincial Key Laboratory of Fishery Ecology and Environment; South China Sea Fisheries Re-
search Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China

Abstract: Leizhou Bay, located on the eastern side of Leizhou Peninsula in Guangdong province, is the primary
habitat of Chinese white dolphin (Sousa chinensis), besides being a reserve for juvenile fish and shrimp. However,
the ecological state of this coastal ecosystem remains largely unknown. To understand the fish community struc-
ture and its physical drivers in Leizhou Bay, seasonal bottom trawl along with environment monitoring surveys
were conducted from 2016 to 2017. The relationships of fish community structure with environmental factors were
analyzed using K-means cluster analysis, similarity percentage analysis, and redundancy analysis. These analyses
led to the identification of 256 fish species, comprising mainly demersal fish and warm-water fish. The study sites
for each season could be divided into two groups: group I, with water depth of less than 10 m, and group II, with
water depth between 10 m and 20 m. Group I showed an average similarity of 38.48%—47.44% across seasons in
terms of fish community structure (which was shown as matrixes of sites by species biomass). Three species, Cy-
noglossus puncticeps, Tachysurus sinensis, and Plotosus lineatus contributed greatly to the average similarity
within Group I in summer, fall and winter. Furthermore, Group II showed an average similarity of 41.38%-52.59%
across seasons. The Saurida tumbil contributed mostly to the average similarity within Group II in spring, summer
and winter. The average dissimilarity between group I and group II in seasons was 57.74%—76.25%. Six ecological
factors, i.e. depth, dissolved oxygen, water temperature, salinity, pH, and chlorophyll a, explained 41.76%—47.11%
of variation in fish biomass, with depth being the dominant environmental factor affecting fish community struc-
ture in each season. Moreover, the fish species richness in Leizhou Bay was obviously higher than in other bays of
China. This study provides preliminary data on fish community structure and its relationship with environmental
factors in Leizhou Bay, and provides clues for stocking enhancement in the waters.
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