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Analysis on Community Structure of Zooplankton in Zhoushan
Fishing Ground and Its Adjacent Area in Summer
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Abstract: Based on the data acquired within the Zhoushan fishing ground and its adjacent area (29°30" —31°30" N,
121°30" —124°30" E), species composition, abundance, and species diversity of zooplankton were sampled by plankton
net (50 cm mouth-diameter, 145 cm net length, 0.505 mm mesh-aperture) during August 2006. The results identified 93
species (exclude Larvae) from the samples, among which Copepods were the most diverse with 50 species. According to
the standard of IR/ (the species with /RI above 0.02 were regarded as dominant species in this paper), there were 12
dominant species: Euchaeta concinna, Dolioletta gegenbauri, Sagitta enflata, Sagitta bedoti, Calanus sinicus, Undinula
vulgaris, Canthocalanus paupe, Macruran larvae, Diphyes chamissoni, Centropages dorsispinatus, Evadne tergestina,
Acartia pacifica. The stations of high abundance were mainly in the southern part and oceanic sea, and low in the
northern and near shore waters. Zooplankton in the Zhoushan fishing ground and its adjacent area exhibited high in
evenness (0.70), high species number and high diversity indices (4.98). By hierarchical cluster analysis and non-metric
multidimensional scaling (MDS) assisted analyzing, zooplankton in Zhoushan fishing ground and its adjacent area could
be formed into three assemblages joining at a distance of 17.13%. The biota-environment matching (BIOENV) analysis
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showed that the abundance of zooplankton was correlated closely not only to salinity, nitrate, silicate, but also to the Cd

and Pb.

Key words: Zooplankton; Community structure; Cluster analysis; Zhoushan fishing ground and its adjacent area;
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Tab.1 Zooplankton species composition in Zhoushan fishing ground and its adjacent area

75 FhiZ Species ¥ FliJ Species
NO. NO.
I J7AEB)4) Protozoa 46 S5t %E K % Temora discaudata
1 WIAER K Globigerina bulloides 47 HEE 58K % Temora turbinata
Il JKUE/KBESS Hydromedusae 48 B MHIKF Centropages memurrichi
2 AFI i F /KB Bougainvillia britannica 49 PRl 7K & Centropages calaninus
3 MTF-7KEE Amphinema dinema 50 Wi K & Centropages dorsispinatus
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P 2 Species R M2 Species

NO. NO.
4 TINZ 8 K BE Adequorea australis 51 M Ha#il 7K % Centropages furcatus
5 LERFEMI K BE Phialidium hemisphaericum 52 W HHI /K F Centropages orsinii
6 Hii /K BEIE Obelia sp. 53 AL 3§ /K % Centropages sinensis
7 RIUMIKEE Phialella carolinae 54 A F-3k/K & Candacia bradyi
8 YU /NG 7K BE Liriope tetraphylla 55 MR IKF Calanopia minor
9 UK BE Aglaura hemistoma 56 Rl JE 7K & Labidocera acuta
10 VU F-E /K B degina citrea 57 KUK & f1 7K % Labidocera bipinnata
11 J\FEEIKBE deginura grimaldii 58 JE#UE /K & Labidocera detruncata
12 WK BE Solmundella bitentaculata 59 FUHJE A1 /K % Labidocera euchaeta
il EIKBEZ Siphonophora 60 /NE /KK Labidocera minuta
13 TEN 2K BE Agalma elegans 61 IR IE 7K % Labidocera sinilobata
14 XA IKBE Diphyes chamissonis 62 [® 5 f17K & Pontella fera
15 TLf/KBE Muggiaea atlantica 63 /N1 K % Pontellina plumata
v FiiZK B2 Ctenophora 64 $li 1] ff1 K 2 Pontellopsis yamadae
16 ERIEAM B BE Pleurobrachia globosa 65 FFKGitEK & Acartia danae
\ 172 £ Pelagic Polychaeta 66 KPR Y58E K % Acartia pacifica
17 ¥idx Sagitella kowalewskii 67 MKIESIK & Oithona attenuata
VI TRUFIRZE Pelagic Gastropod 68 WK IESIK % Oithona similis
18 B IEAR Limacina inflata 69 W 817K % Oncaea venusta
19 L R BYME Limacina trochiformis 70 WS S1IK % Sapphirina nigromaculata
20 REEWRIZ Creseis acicula 71 I ENIKF Copilia mirabilis
21 LESENEIZ Creseis virgula 72 T2 KIRSI/K & Coryeaeus affinis
Vi Sk Cephalopod 73 ISP KIR S K & Coryeaeus pacificus
22 Xk H- %0 Sepiola birostrata 74 FWN KR 17K 2 Corycaeus speciosus
VI K /1% Cladocera 75 RN EAfK & Microsetella norvegica
23 R 3B% Penilia avirostris 76 RENEAG K % Euterpina acutifions
24 NERE = f13% Evadne tergestina XI FEER Mysidacea
IX M Ostracoda 77 KAHIBRIF Acanthomysis longirostris
25 RBHF Cypridina acuminata X1 Ui /£ 25 Amphipoda
26 kI 73 Euconchoecia aculeata 78 MK ALK Themisto gracilipes
X e Copepoda 79 SR R Lestrigonus schizogeneios
27 hAEPT K& Calanus sinicus 80 W Rk 1R Oxucephalus clausi
28 JH ¥ K & Neocalanus gracilis X111 R3¢ Euphausiacea
29 M0 B K & Neocalanus tenuicornis 81 FUEE ST Pseudeuphausia sinica
30 W5 K % Canthocalanus pauper 82 BEFEEWRET Stylocheiron carinatum
31 /N IK % Nannocalanus minor X1V HRIFJS Sergestinae
32 WK & Undinula vulgaris 83 HAEMF Acetes japonicus
33 WP /K X Eucalanus crassus 84 VFRRZEAF Lucifer hanseni

(8 F %)
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(LX)
P 2 Species R M2 Species
NO. NO.

34 BRI /K & Eucalanus subcrassus 85 HHISEUF Lucifer intermedius

35 5 KA K& Mecynocera clausi 86 IEBYZEHR Lucifer typus

36 EF AT K & Paracalanus aculeatus XV + /2% Decapoda

37 SRAFAT K 3% Paracalanus crassirostris 87 ANZEUF Leptochela gracilis

38 UK F Paracalanus parvus XVI1 FE5ZE Chaetognatha

39 P UL IK & Calanoides carinatus 88 H ¥ i . Sagitta bedoti

40 W BT K & Acrocalanus gibber 89 A& R Sagitta enflata

41 5MIEGE KK Clausocalanus arcuicornis 90 AR I Sagitta nagae

42 KRAEA K& Clausocalanus furcatus 91 SETN i B Sagitta pulchra

43 KSR K F Euchaeta concinna Xvil $:2EJ Tunicata

44 P ELHRIK & Euchaeta plana 92 KR H:FE H Oikopleura longicauda

45 Zkiki 52K & Scolecithrix nicobarica 93 KPS Dolioletta gegenbauri

22 B
Xu & Chen (1989) TERFFUA S ifFRIFEN DN
ABUIT, AGHAIE Y=0.02 B RTR S 52 KA1
Pl e ASCHUAREREAT 7067, 45 045 B ZF 1
WG SRR ILAT 12 B, RO R SO K &
( Euchaeta concinna ) ~ 3 i #4  ( Dolioletta
gegenbauri) NEMEFT . (Sagitta enflata) 11 P i 1
(Sagitta bedoti). LK% (Calanus sinicus) -
W P K & (Undinula vulgaris ) < TR 5 K &
(Canthocalanus paupe)~ KJBHKHH (Macruran
larvae)+ WEIKBE (Diphyes chamissonis) 5%
7K & (Centropages dorsispinatus )~ R = %

* 2

FHLES R ABIEEE

(Evadne tergestina)~ NV 44K & (Acartia
pacifica), XLEFRRZHAPER (K 2. Bl
(KI5 8 5 PR i S ) 5 - LI 67.47 %

23 EEWTES S

WA X PR S F I Ve 3.33~872

ind./m’, Lo, BL 16 SIS R, 153
M/, WFAZE 262 1% . 0 Ly S AR
SR W B A LR A ABERAR S DA
ANEHR IR (1B 2D

AR i S )b 2842 B 55 A5 TR 1 ¥ BIOENV

RN, WosEhiE . THMRER. TERREh. WEMRERAT

Pyt R RS DI R BT R 7 (3R 3D,

FIE IR B MAREE

Tab.2 Dominant species of zooplankton in Zhoushan fishing ground and its adjacent area

PL#AF Dominant species

L% % Dominance

KR KE Euchaeta concinna
BIUIGHY Dolioletta gegenbauri
A B Sagitta enflata

T B &7 1 Sagitta bedoti
HRAEYT K % Calanus sinicus
it P K % Undinula vulgaris
ORI K % Canthocalanus pauper
K24 Macruran larvae
WEIKBE Diphyes chamissonis

B E Mg /K 2% Centropages dorsispinatus
RERE= A% Evadne tergestina
KFY78 K & Acartia pacifica
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Fig. 2 The horizontal distribution of zooplankton in Zhoushan fishing ground and its adjacent area
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Tab.3 Spearman correlation coefficients between the species abundance of the zooplankton and the environmental factors

o E]’:r\_ =g i ‘Qé“ o QE],:!\_ 7 jS]‘]'j‘_ ) n" 'y (\'!"l = 219

5T Environmental factors i3 THIR A TR IR [ 7K 5 T
Salinity Nitrate Silicate Phosphate pH Temperature Cr Pb

AKX ZEL Correlation coefficients 0.57 0.52 0.52 0.30 0.25 -0.03 -0.22 -0.24
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MEF AT LLE H, Shannon-Wiener & %0(H")I115 4ii
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$1(JNH 0.70, L AK Shannon-Wiener F841(H") 4 4.98.
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A RN T 1% MR ER, (AR b e T —
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46 Flt, XJIX 46 FhVEF s AT = FEARARU: 0 B
FEHHF MDS i, gl 3 frox. MEITRTEL
FEih, PRI ERIRTR S A By C =
NHBE. A HBES B, C 4UBEZ ) I AHBLUE
10.76%, B+ C AHUE N 17.13%. A HBEESAT

KAT T 1 5uhr; B RS AL TR MVE
) 6+ 7+ 12 Suhfr, C RS T 122°30E LA
WA A . X NS BRIP4 R T 0.1
< Stress < 0.2 KW H 45X, HEEA—
SE MR o AR AT CANOSIM) R BHEZE
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P 2 B 2R 5 1 v 3 S A0 3 v ek 1) 3 A
YIREE. AECE I 93 B shh, BUE
LA 50 B, o 53.76%; LR Z 8 T XA KR,
WIBE AL RIS B RDK & WEP K & PEEK
SN K 2555, IR 5 VT i S I 20 A
L (Ji & Ye, 2006). Bbab, ZKHEKBERFpA AL
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(Xu, 2009).
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Shen, 2005). — AU, =3 X A EA F] K

Tab. 4 Species diversity of zooplankton in Zhoushan fishing ground and its adjacent area

S iy FoE R R K5 ERE Shannon-Wiener £ #1541
Station Number of species (S) Richness (D) Evenness(J") Shannon-Wiener index(H")
1 6 1.67 0.93 2.41
2 21 2.08 0.86 3.76
3 31 3.22 0.63 3.13
4 41 3.64 0.77 4.11
5 38 3.48 0.73 3.81
6 15 1.27 0.47 1.83
7 16 1.46 0.70 2.80
8 37 3.15 0.73 3.78
9 25 3.68 0.85 3.96
10 20 2.98 0.83 3.60
11 27 3.54 0.84 3.98
12 22 1.84 0.53 2.37
13 42 3.81 0.74 3.98
14 42 4.22 0.67 3.63
15 31 3.07 0.60 2.95
16 38 2.80 0.35 1.83
17 56 4.71 0.53 3.08
18 44 3.56 0.72 391
19 38 3.82 0.51 2.67
20 65 4.94 0.74 4.45
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Tab. 3 Cluster and MDS Ordination of zooplankton in Zhoushan fishing ground and its adjacent area
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Tab.5 One-way ANOSIM test between different groups

21 Group A B C
A 1
1.00 1
C 0.98 0.71 1
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