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Fig. 1 The sampling stations of bottom trawl survey for
fishery resources in the Xiamen Bay in 2016
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Tab.1 Taxonomic composition of fish speciesin the Xiamen Bay in spring and autumn in 2016

I RS FE T H(E 1),
=18 N S S FhECh 59 B, L Rkt
HYIFECR 40 B, FhSSA AR EH 59.60%,

B species number

24 class H order
/72 spring k2 autumn
7 H Orectolobiformes 1 1
HFf4 Chondrichthyes #%JZ H Rajiformes 4 2
3§72 H Myliobatiformes 2 5
12 H Anguilliformes 2 2
i} H Clupeiformes 7 7
filizcfa H Aulopiformes 2 2
i H Scorpaeniformes 7 7
) I H Pegasiformes 1 1
REEHZN Actinopterygii
2 H Siluriformes 0 1
fifi 2 H Mugiliformes 0 1
fifif, H Perciformes 24 39
%% H Pleuronectiformes 8 6
]2 H Tetraodontiformes 3 5
22 B RBP4 (Chiloscyllium plagiosum) FIFLYF 5§ a1

B KA AR ZE R . BRI
A H AR LR i (Lepidotrigla japonica) . %6 W)

(Leiognathus brevirostris), &% (Coilia mystus) .

B Em it

FH R (Pleuronichthys cornutus)

(Trypauchen vagina); FKZEEHEFN R BEEE(Konosirus
punctatus) . FLEF R | 58 W) E A G i e,
B = I PCEEFR 3 Fh, BREEWp AR . B G 4k
0 FNFLIR PR (3R 2),

®2 2016FENEE. RETBLBEREHM

Tab.2 Thedominant species of fish community in the Xiamen Bay in spring and autumn in 2016

£ ceason i spocics TLFI 57 He % HCEE 13 % BRI TR
percentage in weight percentage in abundance occurring frequency IRI

#7Z spring HARLWRE Lepidotrigla japonica 5.30 37.54 61.11 2618.11
W Leiognathus brevirostris 9.64 11.13 83.33 1730.73
REF Coilia mystus 11.67 8.29 61.11 1219.69
KRt Johnius belengerii 8.39 4.68 77.78 1016.96
AR Pleuronichthys cornutus 5.09 11.70 50.00 839.42
SRBLBET & Chiloscyllium plagiosum 10.65 1.52 44.44 541.18
fLUR gt Trypauchen vagina 3.36 3.12 83.33 540.31

#kZ autumn BEEE Konosirus punctatus 36.46 24.65 55.56 3395.28
fLUF Rt Trypauchen vagina 4.83 7.90 94.44 1201.96
W) HE Leiognathus brevirostris 4.94 8.41 77.78 1038.59
W B it Johnius belengerii 4.72 5.58 88.89 916.07
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K V-1 ™3k 8 (kg/h) F1F 34 9 3R £
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(D)#1 Shannon-Wiener ZAEPEFE 5 (H)TEAR LRI
WAL 1~12) 5 T g SRS (5 2 13~18), PFFFE
B BRI M EAE 17 30z, 20910 0.458 A

0.607; Pielou 2] L8 H(J) A R B0 H BH I 1) =3 1]
25 BkZ=, Margalef 2R+ 5 R (D)HEARIL
T T A, Shannon-Wiener ZREMEFS
B(H) 2R ER v N B A T R AR TR L, Pielou 2415
FEFRE () AR IR BAS T pg SR, R 1.
2. 3 UPZAR RN 0.3,
25 EEZTEEW

G RIS (Cluster) MHE B & 2 48 RE 404
(NMDS)Z5 R 2B, HI 1A | SR a2Htis
P2 B A 2 () S5 (8] 2) . 2= A i 2
Vs Bt 2 AR EE R R Il A L AE (B 3), T 41
HAFE1,.2.3.4,5,.6,7.9,10, 11, 125
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fro T ARG EZAL T RIS, T B 07
TN TR A B, B A AR DR B R
VT ZHAE, TAREudE 1. 2.3, 4.5.6. 12, 13
Sulifr, MR HE 8, 9, 10, 11, 14, 15, 16,
17, 18 S uhfi, B F AR (ANOSIM) 7
BraRWl, BEITEE . BRROEHER AR b A 20 B
() 1) b 28 20 B 2% S5 3 A Bk 3 (P<0.01), PRASZRTY
1 ISHETR 25 (B 540 I ol aE R B (stress) 73512 0.16
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Tab. 3 Changes of species diversity indices of fish community in the Xiamen Bay in spring and autumn in 2016

4 Margalef Ff2E 3 & 15 50(D) Shannon-Wiener 2 FE 8 50(H") Pielou ¥14) EE 45 %k (J")
7 season
JLHE range SEH{E average JLHE range FH{E average JEF range ) average
#HZ spring 0.46-2.77 1.81 0.61-2.64 1.86 0.44-0.88 0.71
#Z= autumn 1.61-4.07 2.60 0.58-2.73 1.94 0.19-0.89 0.64
%7 spring stress: 0.16 FkZE autumn stress: 0.13
Jif
I
17
16 8

El 2 2016 4EE 115 HK . B4l 02 HE% NMDS HEF

Fig. 2 NMDS analysis of fish community in different stations in the Xiamen Bay in spring and autumn in 2016
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Fig. 3  Cluster analysis of fish community in different stations in the Xiamen Bay in the spring and autumn in 2016
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FLUE P& £ RN B LAY Gl 0 55, 11 ZE A B 22258

SO XU B TG o f 4 Sy A p
SRy Bz TR Y a0 R Je W i, 24 1) e s P AR IR R 4R X
PEATR . XU B TR gl £ ] P 6 AR R 6 5
(Cynoglossus melampetalus), #H [ AH 54 Bt 57
WA E ST HEy 52.68%
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Tab. 4 Typical specieswithin groups and discriminating species between groups and their contribution percentage for
fish community in the Xiamen Bay in spring (>5%) in 2016

20 P SR Fep N
. o . o L [8] 53 B Fh
4 species typifying species within groups L )
' discriminating species between groups
I 447 group 1 T 413 group I

i [C8% Raja hollandi 15.16 8.37
HARL MR Lepidotrigla japonica 12.75

FLEF R Trypauchen vagina 11.45

W M i Johnius belengerii 11.03 13.22 8.43
K58 Cynoglossus melampetalus 9.9

SEWYIEE Leiognathus brevirostris 7.75 6.19 6.29
MM Pleuronichthys cornutus 7.18

SRBBENTE. Chiloscyllium plagiosum 37.43 14.86
% Coilia mystus 32.78 14.74
Al total 75.23 89.62 52.68

JEE 11V Rk 2 £ IS T A A L 7R T AR 24 ) 8
A L TTER A s b ange 5 s, L AR 1T 417
R i e N i D W= e s O i e oy B 1
fifs . FLURPE (. #HICMAA 1 asE, AR
h - EALIE SR BUBEAT e . M RN Bz TG My 4 £ 55
L ZH AT I ZH AR 18] 14 73 I b AR Oy RS | SR i
(Dasyatis zugei) . %5 W) i | FLEF p& 8 F X SN &,
£ B AH 57 1k 2R3 E 5Tk 20 FEo 55.77%.

3 itig

BT KRR A, T AT IR
1035k 649 B, SIBT 24933 H 142 %} 358 )&,
B RAEE2013 AERFSE K B0 A 2k
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Tab.5 Typfying specieswithin groups and discriminating species between groups and their contribution
percentage (>5%) for fish community in the Xiamen Bay in autumn in 2016
2H N IRV FR DT Rk A 4
Fli% species typ;fli/:j:;g/;pei: iﬁiriiiups o Al I\Eﬂﬁﬁﬁn
discriminating species between groups
I 4% group 1 4% group I
L% Konosirus punctatus 40.31 31.29
fLUR R Trypauchen vagina 11.96 5.54
R A E . Umbrina russelli 8.55
SHWIBE Leiognathus brevirostris 7.88 5.86
i) Ilisha elongata 6.5
SRELBENT . Chiloscyllium plagiosum 20.64 5.27
RUERT Dasyatis zugei 20.13 7.79
S IR G tt Johnius belengerii 16.27
R Coilia mystus 8.31
Jesk i Harpodon neherus 5.38
&1t total 75.2 70.73 55.77

hnpeiE H . Hig B — e REFISE K, Y
H B s>, 98 B i BRRLRTEE 58
BHEL R EIE H . 8OE H | #08 B S8 K /N
PRI L2 R R R AR I R —
5 T 2 AR Y R A IR A R R 1 ) A R . AR
FAACE R, 5 DA 5T A i PG S TR S8 FD L
Tt X, 55— R REE A B W
AT, B [B) 7 56 T /N T D7 s RO Y A AR R A
BUAb, A7 fe 7 JE 1TV I 35 1) v ik B 4 55 16 s LA
B & B IR T 1 A S PR B Ao 25471 8
WA XA —E TR BT R
FBOR I D

I TS HFRGZ 61 Fh, SRIET 249 11 H 25
Bl 47 J&, FkFmIE 79 Fh, RIETF 2 4 13 H 35
B} 58 J& o MR BRI R A5 el 2 1) K SCECE,
FER JREFYKIE R4 20.63 CHI19.81 C,
BERE R R KRS 58 23.89 'CHI123.91 C,
R 2R RO R IR BR KPR, AW
PAFHERRAE D) BTV R R . K E AP
IR A 59.60%, 145 P 2 HA B i 2T
WEREE . K. BCERILG SR W) iR . R G
WGt FIFLAR PR 3 A, BKER, BEERSFEREIRL/N
OREER D= v 7 - = W RECR € ¥ £/ o2 5
R NRLE | RS SRS

Ji 10 S 3 %) A X U (ST 389 I 3K R RN

P38 AR R AR B, I AR R AR
WM, KR FHMRE R RN ESE
I, B G5 A7k SO A s & 30, 271 [E) ()3t
RERGKBAR, BEFEERIENFZR, K
Gk 1 S 43300 i o 6 0 AL U 0 7 g 1,
B KRR ST, W R KIS, AR
FU R T B O S 1 G0, LRV AR WA R W
BRYFED 2 mRIHERE AR LKF, A
NEERTR N X O &SR S SRR i e = TR )
I 5 R AU

SEBUNEN MRS Rt/ B A S i TR e
VIE W, P Margalef #2835 8 5U(D) .
Shannon-Wiener Z#EVEFEEL(H)Y R MK ZE 5
THZ, 1M Pielou Y2 B E()N R 2 5 TRk
& WEHOZRA R E R, SRS A L
HFREAERRDILHEMN R E L, REHLHEF
R E 7 Y S O RAEE /B3 SN 004 NP E G e == G 752
WS I R R W R
IR I R AR 0 2 S A B @ K
&, BMlEA . BRI EESHBENE SRS
P A AP 17 S b A
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Wiener ZFEVEFEBU(H ) TAR, Hagulhi (i Y Fh 5
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Fish community structure and species diversity during spring and
autumn in the Xiamen Bay

WEI Guanyuan, HUANG Guifang

Fisheries Research Institute of Fujian, Xiamen 361000, China

Abstract: Xiamen Bay, located in the southeastern part of Fujian Province, is a typical subtropical semi-closed bay.
It is an important spawning ground for many commercially important fish species, such as Pagrosomus major,
Lateolabrax japonicus, and Ilisha elongata. In recent years, the ecological environments and marine living re-
sources in the Xiamen Bay have been greatly affected by the rapid urbanization, increased nutrient input, and
overexploitation of fishery resources. Fish communities have shown decreasing trends in taxonomic range and
stability. It is crucial to ascertain the current fish species composition and its differences compared to historical
studies. Based on the data collected from a bottom trawl survey of fishery resources during spring and autumn
2016 in the Xiamen Bay, the fish species composition, community structure, and species diversity were examined
through the species replacement rate, relative importance index, relative resource index, species diversity index,
and multivariate statistical analysis. The results showed that 99 species of fish caught during the survey period
belonged to two classes, 13 orders, 46 families, and 74 genera. The species composition replacement rate during
spring and autumn was 59.60%. Changes in dominant species were mainly caused by fish migration. Leiognathus
brevirostris, Johnius belangerii, and Trypauchen vagina were common dominant species in both spring and au-
tumn. The average relative weight and abundance per haul were 1744.24 g/h and 160.51 ind/h in spring and
3086.18 g/h and 153.30 ind/h in autumn, respectively, which showed obvious seasonal changes. The Margalef
species richness index (D) varied from 0.46 to 4.07, Shannon-Wiener species diversity index (H') varied between
0.61 and 2.73, and Pielou evenness index (J') varied from 0.44 to 0.89. J' was higher in spring than in autumn,
whereas D and H' were higher in autumn than in spring. Hierarchical clustering and non-metric multi-dimensional
scaling analysis showed that the fish communities in Xiamen Bay could be divided into two station groups: the
northeastern and southern station groups. The analysis of similarities test showed a significant difference between
the fish species compositions of the two station groups in spring and autumn in the bay (P<0.01). The fish species
composition showed an obvious difference in spatial structure between spring and autumn in the Xiamen Bay.

Key words: Xiamen Bay; fish community structure; species diversity; seasonal changes
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