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Fig. 1 Survey stations

1.2 HiEE
1.2.1 W&

SR FEEC e Do 41 v v AL Ak 3 vl 9 0

U=d/ (axq) (1)

A1) He Ui R Yo U5 G ol o IR
kg/km?® 5% /km?;  d Sk - 34 B /N s i R 30 AR
kg/h 38 /h; a A RE/NEF N B4 TH AL, km?/h;
g AMEIIRE, K REa2s ) ik Lk
1) q EHL 0.5, EIRZMAER ¢ HE 0.4, 2 MH
HHY g fHEL 0.31,
122 ASMhHE

KH] Pinkas BAEX B 244540 (Relative impor-
tance index, IRI) 5% SBEVRALSTh 4 i 2,

IRI= (N+W ) xF (2)

A (2) . NoRE R A S SEE N
ot Wb —F R EE S E RN A
F R 25 s B 0% s 5 o R A S B A A3 L
FE X IRIZ1 000 W4 R A A E AP 100 <IRI<1000
NEER; 10<IRI< 100 % WA,



76 i |4

L0/

547 %

123 BEE AR

K Margalef “F 5 JFH5% (D) ', Shannon-
Wiener ZFEMEFEEL (H') Y| Pielou )57 B 464K
(J) 24 Ml S ZREE

D= (S-1) /InN (3)
H=—{ (N/N) In (N/N) } (4)
J=H/1In (S) (5)

K (3) ~ (5) . SHMIE; NARE
B NOMES @ PR AL
1.2.4  BEKSH T

i i3 PRIMER 6.0 #0fF, Kb i bRl 5%
V=R 2o VO iR AbRIELL, #4468 Bray-
Curtis AHBIHERRE, FREFTERISMT (Cluster) FHE
FERZ R (nMDS ), FK nMDS HEFR45 85

( ANOSIM ) H o AN Z 5 TR S 25 S
2 %

21 FMEARSFTED

4 A Z LA B O AR 35 F, S8 10 H
198} 28 J&, Hrp s 22 ff, HRE 7 b, B8 6
(1) 4DZ0 SFEBHIT EkE (24 F1) >
B (21 F) >HZ (20 Fl) >&ZF (13 F ), He,
R SEHET M Z (14 Fh) =FkZ (14 Fh) >
FE (13F) > (9 ); TRIEFRIEHET A
B (7)) >&Z (4F) =FZF (45) >SHZ
(3 ); BRMAERHTF HE T (4F) >BE
(3Fp) =HZ (3F) >&F (0Fh ). &Ffm%k
TR IFIE T HoAh 3 T BRAFAFRSE

Cluster S} T 25 S BEAT HOHE . ISR R 220000 Bes THAL 3 3 (1#2).
F 1 HUNEACERE L TR AR
Tab. 1 Species composition of fishery resources in northern Hangzhou Bay
H & J& i = K A #
Orders Families Genera Species Summer Autumn Winter  Spring
A R £ )
Perciformes Gobiidae IR IR Trypauchen LURIES T. vagina + + +
RAURFEHE Odontamblyopus  Hi IRKIRFUFFE L O. lacepedii + + + +
MR R Tridentiger FeHUN R A T, barbatus +
gk ) . ) .
gzi?én{jje U 0 )F Nibea ik N. albiflora + +
M2 )& Collichthys WSk M # 1 C. lucidus + + +
Nk 8 & Johnius BEEENN 4l f1 J. distinctus +
1ify J& Miichthy fifi M. miiuy + + +
e
é?rﬁnatei dae 5 J& Pampus R P. argenteus + +
A & iR T S T i I
Pleuronectiformes Cynoglossidac & 5% Cynoglossus I EE C. semilaevis +
HW) =585 C. abbreviatus +
T C. gracilis + +
FEICE S C. joyneri + + +
7% B R F v g ey "
Salmoniformes Salangidae HrR 1 Neosalanx PRAHT R 1 N. tangkahkeii +
I SIAE| fit o} - - o
Clupeiformes Engraulidae B}/ Coilia I8k C. nasus + + + +
S5 C. mystus + + +
)R Setipinna S, taty + + +
o R AL )
Pristigasteridac )& Ilisha i 1. elongata + +
i R i . s
Lophiiformes Lophiidae MR R Lophiomus YA . setigerus +
fili 7 H fili s} ; . I
Tetraodontiformes Tetraodontidae ATTBUIR Takifugu PEAJT 8 1. xanthopterus +
FiEtE H SR A , N
Beloniformes Belonidae Jm L 8 Ablennes RYE R AEr 8. A. anastomella +
fibZe 1 H A £ £ bl N
Aulopiformes Synodidae 23 #J& Harpadon Tkt H. nehereu + +
5445 F R HR o i
Anguilliformes Congridae M) Conger JERERi 8 C. myriaster +
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gk
H & J& i = K % *
Orders Families Genera Species Summer Autumn Winter  Spring
-+ 3 3
D[eipaoda gEﬂEﬁidae HUF & Exopalaemon B AL E. carinicauda + + + 4
K UFE Palaemon Weber B IRKER P. gravieri + + + +
P AF P. tenuidactylus
‘2R EUF P. annandalei + + + +
i%ﬁfljﬁdae SN Alpheus H A G4UF A. japonicus Miers + + i
?if]g:jiidae BUFJ Acetes 11 [E BUF A. chinensis +
éﬂ;gﬁae JRUFJE Metapenaeopsis JARER M. barbat N
é;&;jijae JR SR Pachygrapsus HRRJESUE P. crassipes n
£ o
E{l)i%jie HIEE Scylla PR EE S. serrata +
WEEE S paramamosain
12)& Charybdis H A& C. japonica + + +
W TR Portunus ZIMR T P. trituberculatus + + +
- 7l
(tfgjﬁll%jjoidea WeFBEJm Carcinoplax TMHFETIE C. vestitus 4

e T RoR A A ZA

Note: "+ indicates the presence of fishery species in the survey.
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Fig. 2 Species number of fishery resources in northern
Hangzhou Bay
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B R K SF TS AT, SRR
07 LB A S H SR RSTREE, BT N

LY B TS BSETS>K T, 4 NFNESSE
RPN &, R R SRR (&
BT R E 60.18% . T TTIREE 91.57% ), HF
AR N iR (B IREE 91.87% ., H &
IR 72.17% ), BRAER =R K (B
TR 0.50% ., B RIR%EE 8.21% ).
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Tab. 2 Density of fishery resources by biological species in different seasons in northern Hangzhou Bay

RHBIR R (R/km®)

HEGEEHE/ (kg/km)

ZAT Individual resource density ratio/(ind/km?) Weight resource density
Seasons
624 Fishes R Shrimps &35 Crabs 624 Fishes HR3% Shrimps 2% Crabs
H 7% Summer 90 478.27 533973.30 3139.59 650.45 303.24 85.32
K Z* Autumn 2132438 254 609.20 1220.77 54.28 152.51 4.52
4Z% Winter 35406.65 23 424.61 - 118.83 10.94 -
%2 Spring 30 613.20 248 818.40 1220.77 290.28 194.05 9.41
e =7 ORI R M B R L R
Note: “—” indicates that the survey does not detect any relevant organisms.
—— fi¥ Fishes - HF2% Shrimps 88.22%. 61.65%, ZFHLZKHEF, JI6F, BT
_ 0 e B KPR 3 ARESFY, H 1% R R Rt
SEFLI (9 LA A3 50K 87.44% . 67.74%. FZA %R ITHF .
wg gl . § . N
wE S o R B TG R A 4 RO SRN, 5 1% 2 M
B S 8T wr ey .
= § 540¢ AREEC AR B (1 LU 53 3R 92.54% . 81.85%.
%5 3 30F
el £3 HMELBRBHINLH
0 — " e =z Tab.3 Seasonal variation of dominant species in
B Z= S Z=
Summer  Autumn Winter Spring northern Hangzhou Bay
Ay 4 R VR ﬁﬁtvfmﬁ‘ﬁﬁ *EX#E%‘&
100 —— £ Fishes o 4% Shrimps Scasons  Specific name 10/ #iHI% e AL
SR 28: = === 2 Crabs -
S5e ol . 2 AR 74.9 21.28 100 96185
i 3 g
w5 gg I R d% 6.67 6.81 100 1347.0
s S + ES
{ui: £ % 40y anier BckHgE® 485 27.08 100 3193.6
& 2.330f
w2 T20f Je Skt 6.29 14.09 100 2037.6
ﬂ = 10 :
- ob——TTeemee o _— “rit 9271 6926  — -
"7 = A% HE N N
Summer Autumn Winter Spring Z K AR 78.63 56.67 100 13529.2
o B - Aiﬁin BRKEIF 959 498 100 14578
B4 BB AREETEMELELFEZE S s
it 88.22 61.65 - -
Fig. 4 Proportion of fishery resource density of different :
Z K AR 18.36 3.15 75 1613.6
species in different seasons in northern Hangzhou Bay
e AL 50.00 61.35 100 11134.8
23 EERBE Winter g gpiF 1908 324 100 22317
3 AN, NLZRE Y 4 D2 a L it §744 6174  — -
Pph, FEFPEETEEN Y, BEALRA ZIRAT 7087 2735 100 98225
WF RS RSk f . p Skt 4 FPOLIFR, L5 ABE 815 1479 100 22940
R VN % N . HE e
%% MR A B LG43 900 92.71% sprng  DICKEAF 1337508100 1sasd
69.26% . BKFAT G IR 45 TG AR AR 2 7 11 35 B 01s e TS 26
&t 92.54 81.85 — —

Mol G b i R R AR AR 1 B4 O3 S R
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Tab. 4 Diversity index of different seasons in northern

Hangzhou Bay

= Margalef Shannon-Wiener Pielou

Seasons FEERNED MRS H BAERET
HZ Summer 2.46 1.04 0.34
KZE Autumn 3.04 0.91 0.29
7% Winter 1.99 1.47 0.57

47 Spring 2.50 1.04 0.35
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Fig. 5 Cluster and MDS analysis of fishery resources in

northern Hangzhou Bay
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Seasonal changes in the community structure of fishery resources
in northern Hangzhou Bay

XUE Ruiping'***, HAN Qingxi'***, WANG Lin"
(1. Shanghai Aquatic Wildlife Conservation and Research Center, Shanghai 200092, China;
2. Joint Laboratory for Monitoring and Conservation of Aquatic Living Resources in the Yangtze Estuary, Shanghai 202162, China;
3. Shanghai Station of Aquatic Organisms Monitoring in the Yangtze River of the Ministry of Agriculture and
Rural Affair, Shanghai 200092, China;
4. School of Marine Sciences, Ningbo University, Ningbo 315211, China)

Abstract: [Objective] To further understand the community structure characteristics of fishery resources in
northern Hangzhou Bay, including species composition, resource density, dominant species, diversities and so
on. [Methods] The fishery resources community structure was analyzed by using IRI, Cluster and nMDS based
on the trawl survey data collected in August 2023 (summer), November 2023 (autumn), January 2024 (winter)
and May 2024 (spring). [Results] 1) A total of 35 fishery species were investigated in four seasons, and the
order of seasons was autumn (24 species) > summer (21 species) > spring (20 species) > winter (13 species).
In any season, except winter, the species composition was mainly fishes, shrimps and crabs. The number of fish
species in the four seasons was dominant. 2) The density of fishery resources in northern Hangzhou Bay
changed seasonally. The order of individual resource density was summer (627 591.20 ind/km”) > spring
(280 652.33 ind/km?) > autumn (277 154.35 ind/km?) > winter (58 831.26 ind/km?), and the order of weight re-
source density was summer (1 039.01 kg/km?) > spring (493.74 kg/km® ) > autumn (211.32 kg/km?) > winter
(129.78 kg/km?). 3) IRI study showed that the dominant species was only Palaemon annandalei in four seasons,
and the seasonal change of main fishery species was obvious. The catch of four dominant species accounts for
69.26% in summer, 61.65% in autumn, 67.74% in winter and 81.85% in spring. 4) Margalef richness index (D),
Shannon-Wiener diversity index (H') and Pielou’ evenness index (J') were used to analyze the community
diversities. The results showed that there was little difference in community diversities between spring and
summer, but there were obvious changes in community diversities among spring, summer, autumn and winter.
Margalef species richness index indicated that the investigated waters were moderately disturbed. 5) Cluster,
nMDS and one-way ANOVA (P=0.001) all supported the seasonal differences in community structure, while
one-way ANOVA did not support the spatial differences (P>0.05). [Conclusion] The density, species composi-
tion and community structure of fishery resources in northern Hangzhou Bay have obviously seasonal changes.
[Significance] This study supplements the basic data for the fishery resources community in northern Hang-
zhou Bay, providing reference for fishery resource assessment and conservation.

Key words: northern Hangzhou Bay; fishery resources; resource density; diversity indices; community structure
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