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O OE: O TN IR R R KB S RO RE T A 2= PR AL L R S PR R T RO AR G, 2014 48 8
H(EZ) 11 A (BFF) M 2015 422 A (&%) S5 A (EF) FEbUMIEALR KB (121°457 ~ 122°09'E,30°45" ~
30°51'N) T B 10 A ufi i, A K ], LURBAFHEA R (142 130 em, M H 0.5 mm) HATRZH . 25
R4 RGN 12 28 42 T, Hop R mdt 10 b B EL AT 2 (7 F) , EE R (4 F) o T
ZeILA P B S i 7K & (Labidocera euchaeta) | ‘K R REEIK & ( Pseudodiaptomus poplesia ) | HL i 8 7K &
( Tortanus vermiculus)3 . FI4-MEfFEEE LB HK A (120,17 mg/m3 ,1290.53 ind. /m?) , &2 /N
(14.21 mg/m’ ,67.03 ind. /m’) o Z/KIRIFUFEIPITT 53 Ay 4 Bl A 25 ASHE  TROKISRE ] 1120 00 R (IR Ak 2
FTERETE . HHBER T SPSS BV A L /M1 L, IR W s W T VA 2540 SR BE AR B A R A RN R R
a A BT DG AR, JF e I S R R B MR O U S W R T R T DG B T

REIA: BN FRTshY; PROSALAG F 1A fl
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FEI] R B /K IR, 32 PR B8 S 50f N 2T Bl 52
Wi, 3 JiiF S0 A Vs 235 1) R S8 & A A L 1 A8 Ak
R,

B P9 A0 S - 11 30T 5 7K 38037 Ui 3l 4 1) i G
FHARZ U v AR T 1 BT /K S8 I 3 3 0 1) 4
TR ILAEES T T BT K SR W sh
P2 AES KRR M FEC AR 28— T ##,
{HIEXT FRZ2 IR WP IF LR WLAGE . 18 X 4
BRAEASIE , T [T T R KR I B Y 3%
JEIKIB IR S AE DU B W H . AR SCE 7E MR
JEKIRTE U S A 58 K, HE AR AR AR 0 ) K

I #s HEA: 2016-03-20 &[5 H#A: 2016-05-11
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I, R %K SR 2 i i s ) S5 A HE ALY
FARAE

U Rk
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2 (& ZF) 5 H(FE), FEHME ALK
(121°45" ~122°09'E,30°45" ~30°51'N) % & 10
A 5 RGBS BE B 20 S nmiles, KT 6 ~ 10
m) WL 1, SRAPRAUFHEfA M (T2 1.3 m, [ H
0.5 mm) FEA7 227K -4 [ 4 A, s (O £
No. 49627, 120 I J7,30 t) 6 3 Ny & /M) 2
nmiles , 543 S H R 10 mins, 3 R 107 & T
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Fig.1 Sampling stations

1.2 FhREE

W R AR REA HEAT B 30 B, FH I 3 30
BAREAMAEY R, RIS 8 %% (OLYMPUS
CX21) Fifk =X i 14 45 ( Nikon SMZ800) , ¢ i (
R PR e AR S R ) b B T i 2R P 1
) EZ Y IR KB RIS ) S Bk T
FRUTE B A S %
1.3 HiEHH

TR A

Ga=Na/(S-L-C) (1)
K : Ga Ry BN ARFR N TR s 0 A% (ind. /
m’) s Na A EF PRI S 6 A ARK0 S SR R 1R A
(m’) ;L oA B RG C O TR IEME (C =

0.3).
TR A (V) A
Y=(n/N) xf, (2)

A ong SRS @ AR ROAMAKL, N T R A
B, f o NHEUCR . Y = 0,02 (R
PEHFE R (R) BIHR A

a+b-2c
=X 100% (3)

Kia b NAHSEPIZE T PLEFFIEL, ¢ S AHSE P
ZET LR P BRI EL

Shannon-Wiener ZEVEFREL(H') .

H = il ~P,InP, (4)

Pielou ig@ﬁ*ﬁﬁ(]’) :

J' =H'/InS (5)

Margalef =& BEFE 4 ( D)

D=(S-1)/InN (6)
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2.1 KA

BUMITE AL R 222 K 8 4 2= L5 PR Ui sh )
12 2842 Fp (3 1) iU S B COR3F) o Horp
MRS, 3L 1T f, YOk BEZE  dk6 Fl,
fbdndm 228 3 Bl BRARE 2 Fb, i 2R 1, 55 2
UM EEE R, W2 F, ZREK2 M, T
R4 Tl WRERZE | A ARZR 2 B, FRRUEETF
lirshdh iz 3L 29 Fi, & F 80, A 16 Fih

PR SRR e 20 ) i BR LR 6 B iy B
A3 4 FhA 2R ) KR T 2R
AR SERE A Fh I/ . ROK R, i Lt
1 K % ( Neodiaptomus schmackeri) | it 38 &1 7K &
( Cyclops vicinus) % . 1] L1288, A 483K &
( Sinocalanus sinensis ) . B Ji 7B /K & ( Tortanus
vermiculus ) . K i £ & /K & ( Pseudodiaptomus
poplesia) 55, T A ARER 2 HF O T ZEHE, A H M
& 1 )K 3 ( Labidocera euchaeta) | 35 %1 g %] /K &
( Centropages dorsispinatus ) . X ¥ ¥ 45 H /K &
(Acartia pacifica) |55 2K 3 (Acartia clausi) |
K45 B IE ( Acanthomysis longirostris ) | FP AR i
MR ( Pseudeuphausia sinica ) ., 5= £ &7 # ( Sagitta
nagae) %5, TEBE A T 2 KR /K 3 ( Corycaeus
affinis) \FAEFT K 3% ( Calanus sinicus ) /NLET 7K
% ( Paracalanus parvus ) 5§ .
2.2 B

BUMIE LR R 2 K 4 Z2 3t UL HFh 10
Flte e v IR Gy fiE /K 2 RS K 38
B B K &L b AR g ] K & ( Centropages
sinensis ) L J&F fA K 2 L K R DR AR K 2 L RUBGE
K R LT K % ( Paracalanus aculeatus ) | /)y
FFIK & (Paracalanus parvus ) M AP K &
O 2= 247 3 I ) I A Sy LRI T £ K o KRR A B
K HUBFEIK 3 F,

HARHFH N AA W Wiy 52 (£ 2) .
BN 2 (7T f) , ZEFmAD (4 M) . BEE,
IF-PE G4 7K < AR PR B3 K 27 3 R
7] 508.56 ind./m’ Fi1493.40 ind. /m’, |5 2475 i
F Y 39.41% F138.23% . FkZ=, rh A fil k &
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339.52 ind. /m’ Fl 144.56 ind. /m’, 5247 F
JEHY 59.39% F125.29% , 45 G AR ERER,
K-k RAEH 43% ,FK-% R{H K 67% , %% R {H
H57% -5 RAH K 50% , ] W, Z=75 A8 AL Xt
A BRI

FEHIE 7K & -2 BB F] 19,77 ind. /
m® F122.01 ind. /m*, &5 247 5 F2 ) 26. 45% FI
29.46% . 4-7Z¢, HUGAE K 3 A v [ 27 A K 2 Y
S FEEEE LS 31,94 ind. /m’ F1 16.79 ind. /
m’ , 2478 R 47. 66% F125.05% . K2,
HOBCEE K 2 VR ST K - 38 B R 3

F1 WMBIRRBAKIBZ DR EEK

Tab.1 Species composition of surface zooplankton in the north shore of Hangzhou Bay
i 4, KR Y A, K
species latin name ecotype species latin name ecotype
R a2
i IR iR K & Acartia clausi iR TE VR R Gastrosaccus pelagicus iR
KTk % Acartia pacifica Bl (AN <745 i A R Acanthomysis longirostris BlWESY AN
e MR K & Centropages dorsispinatus plig==t 2N ERE
HaAE il il K 3% Centropages sinensis KR HE B R E R Diastylis sp. SR
HAE K% Labidocera euchaeta pliwE Y AN EITES
K& Pontella spinicauda Bl (AN G T HE K EL Synidotea laevidorsalis Bl X (AN
KR PR K Pseudodiaptomus poplesia ) 2 RE BHER
HEEK % Tortanus vermiculus T T gL Thecosomata larva LRI
HaE Pk & Calanus sinicus JUER SR EE
EF il LT K & Paracalanus aculeatus Bl (AN W 5 H Sagitta bedoti Bl X (AN
N K 2K Paracalanus parvus JER SR Eas Sagitta nagae R RER
K ERK % FEuchaeta concinna IR EZECES
jinz IN| Y Corycaeus affinis JUEN R A S Tomopteris pacifica I EREAREL
ARSI K % Cyclops vicinus Rk Vb JE R E Nereis sp. T ERAREL
1 5K & Neodiaptomus schmackeri oK RWCES
AT K % Sinocalanus dorrii Rk = IR Palaemon graviert iR
haetePr K % Sinocalanus sinensts W E2EHRE 2GR Exopalaemon annandalei b u:syisd
KB STHR (B R E Fh Penaeidae sp. B RARER
A1) i fif FC 7K £ Bougainvillia britannica BN E=Y (1N LR JE A 2 Fh Alpheus sp. RS
JRIKEE Beroe cucumis pliWEcy AN AR
BRI KB, Beroe ovata R ARER G RUR Pseudeuphausia sinica FRARER
BRIE AN i K £ Pleurobrachia globosa T AR AR HRERE
PRIKEE & R EFh Phialucium sp. IR AGER ERNESESYIN Acetes chinensis iR ER
L8 KB R AR E Aequorea sp. T AR AR AR Lucifer hanseni AR
I e E U
VL5 HIR 48 A Monoculodes limnophilus iR [N AL Brachyura larva
WL 2 T A Corophium sp. iR KL Macrura larva
FRUR)E AR E Gammarus sp. flig==t (AN ETERAITEN Sagitta larva
x2 ABMHYFEHFEEABEURFERSLLHNZETEN
Tab.2 The dominance ( Y ) ,average abundance (x) and the percentage
of abundance(N% ) of the dominant species
FRAAFh & Summer #K Autumn 4 Winter % Spring
dominant species x Y N% x Y N% Y N% x Y N%
TR Acartia clausi * * * B B e 16.79  0.25 25.05%  0.64 - -
KFPEGiIk % Acartia pacifica 508.56 0.39 39.41%  2.05 0.02 2.74% - - - 3.68 0.0l 0.64%
TEMMHIK & Centropages dorsispinatus * * * 3.53 0.4 4.73% * * * % #
HAERHIK 2 Centropages sinensis 0.33 - - 19.77 0.26 26.45% # # 1.40 - -
HHEMKTE Labidocera euchaceta 82.93 0.06 6.43% 22.01 0.29 29.46% 10092 0.16 16.29%  49.89 0.09 8.73%
KBRWEEK & Pseudodiaptomus poplesia 493.40 0.38 38.23% 4.4 005 541% 320 0.05 4.78% 9.48 0.02 1.66%
HHETEKE Tortanus vermiculus 175.36 0.14 13.59% 7.39 0.10  9.89% 31.94  0.48 47.66% 339.52  0.59 59.39%
FIHUAT K Paracalanus aculeatus 836 0.01 0.65% 13.63  0.18 18.25% * * * 144.56  0.25 25.29%
IMUHT K Paracalanus parvus * * * * * * 0.02 - - 10.75 0.02 1.88%
HdEAEPT K Sinocalanus sinensis 0.45 - - 0.06 - - 3.80 0.06 5.67% 0.16 = =

T =GR T 0.01, o« MURBA 8L

Note:* —” means the value less than 0.01, “ * ” means no appearance

http: //www. shhydxxb. com



930

Lo Ok ¥ ¥ R

25 %

2.3 EYEMEETUURSHEESHT

PO AL 5 22 2 7K 380 it s 0 1E i i fn 3=
AWM ET A E —F B EME(P <
0.01) , A=Yyt /K-Forfi T B A (K& 2), &
T A YRR B R, (H o 120,17 mg/m’, 4%
i SR BT L R 38. 73 ~307.23 mg/m’, HKH

B2, B EY A 59.56 mg/m® 453 o5 i 7
R 21.74 ~134.61 mg/m’, Bk A& EY AR,
SEHE A )R 14,51 mg/m® Fl 14.21 mg/m’ | 4%
S A R BE T T4 SR 7. 62 ~ 27,36 mg/m’ Al
5.94 ~43.12 mg/m’ , BV FER LRI K, E
1 290. 53 ind. /m®, 453k s g EE Ll 524.03 ~
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Fig.2 The horizontal distribution of biomass and abundance in four seasons
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2 131.85 ind. /m’, IR N HEZE, LY FEE N
571.69 ind./m’, 45 ¥k 55 iF i VI BBl Ok 106. 40 ~
1924.81 ind. /m*, Bk AW 7 =F BE A, (A
A9 74,72 ind. /m® F167.03 ind. /m’ £ 3 15
W BE 30 [ 43 31 Sk 37.84 ~ 120. 47 ind./m’ Fi
29.81 ~196.54 ind. /m’,

KSR Z FEEAE B 1 &) BE 8 BRI F & B 4
B I A A (% 3) . P R R
IRV G 7K 5 R0 BB DR B /K 28 ol 4 X s 3 b
HYR AR I3 AT A I 5] 3 2 3 Fh s Hlom A%
MUz rh, Bk 3 Mg fu s . B R RN 2R B
L HEAME D AR Y SRR R IL, &
TR R > BRI 5], 2 Rk

PR

Ktk 27.33 C, Fe iR A4 T H B, PR E
KIRAL Ny 6. 37 °C o ZoK I3 B FEZ KILRE
i LA XTRSF R s . A= (F2KkIM) 52
KA wR K, 56 B fe MK, SF R IZ R N
4.6 FtAE PR i b, Sh R BT, &R E]
R, FRIRZER R 20, RIZM K a I
HEMREEAE 1.23 ~4.28 pg/L ZJ), = (LK
Paasih) XML a SRR . RIZEARAN
IR TR T R, = b (R 5 k)
AT A PR R A 1177 mg/ L

®3 MEIHEMREHOHHIE

BRAMYTFEEEIEY
Tab.3 The indexes of Shannon-Wiener,
Pielou and Margalef in four seasons

ZRMAERCH WS FEERR D

2.4 IERFESZFEWHEEE Shannon-Wiener Pielou Margalef
Summer 0.73 +0.34 0.33 +0.16 1.19 £0.23
2.4.1 %iﬁ?/ﬁ’ﬂﬁ f‘EJ(Autumn 1.43 +0. 14 0.57 +0.06 2.67 +0.31
BNV AL 5= 32 2 7K 800 BE 0 8L B Z= 5 R AR 4 Winter 1.10£0.14  0.56+0.08  1.54£0.25
s . o - - # Spring 1.07+0.29  0.38+0.10  2.67 +0.45
R (R 4) o RETER TR R, T RE
F4 HEXREBRFETEU
Tab.4 Seasonal variation of related environmental factors
8 H 11 A 2 H 5H
August November February May
W/ °C temperature 27.33£0.7 16.32 +£0.79 6.37 +0.19 19.49 +0.43
EhBE salinity 4.6 +1.35 14.1+1.11 20 +£0.94 17.4 +1.71
M4k a/(pg/L) Chi. a - 2.49 +0.86 3.09 +0.56 1.79 £0.57
A/ (mg/L) DO - 8.98 +0.29 11.77 £0.43 9.01 £0.37
2.4.2 TS S ISR R ARG SRR EMKE, R ESH N - 0. 678,

FIFH SPSS # % 3= B A= W i R S BRI
ZREPERR B 0 5 B R - 2R A 7 AR o A OGPk
30T BPRRII(FR5) I sh W) 45 Wida b B 5 A0
I A EREE R A A DG o HE il BE 4300 5 R B
A T AR R 5 A G, R (B 3 512 0. 706,
0. 632, 1 0. 440 , F R 5 F 5 A= 9y 2 (a) v
JEARDG HOBIE AH O, 5 224 VAR AH 5C AR 171 A
Ko FHEESFRE AW F0 2 A PR S S A G,

-0.595,0.311 F110. 472, FBHELF 5 FEFFEY)
AR AR O, HOB AR G, 5 R S HOR 24 4
REEARSE, HBUIEA K . 2R o (ULS R
MREEAR G RS (R (6 - 0.495) o A
5P AR A ¢, 5 AR Wy AR TR o6
(RAEN —0.362) , {H 15 B S Hs o B AR SC (R
{H} -0.870)

RS FEYETIERSTEREFHEXE
Tab.5 Pearson correlations of environmental factors and parameters of zooplankton community
HEE R ¥ FHE AW T8 ZREE
environmental abundance biomass number of species Shannon-Wiener
factors R P R P R P R P
1/ C temperature 0.706 * * 0.000 0.643** 0.000 0.116 0.472 -0.440** 0.004
ThHE salinity -0.678** 0.000 -0.595" " 0.000 0.311* 0.048 0.472** 0.002
442 a/(ug/L) Chi.a -0.300 0.128 -0.274 0. 166 -0.495** 0.009 0.009 0.964
A/ (mg/L) DO -0.294 0.108 -0.362" 0.046 -0.870** 0.000 -0.312 0.087
"R 0.05 AP (RUR) ERFHIE, " FR 0.01 /KFORUR) b8 #EHMC
Note: “0.05 level (2-tailed), **0.01 level (2-tailed)
http: //www. shhydxxb. com
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3.1 FiFshFhRARK

BUIHES A 7 3R 2 K SR i s W L 45 12 K
2, Hop LIRS 2 28 A # I, o B R B
40. 5% ,XAFA AT H K S i 3 W) 53 A R B AR
i, LE W E AN 2 EsE 217
VB /K IE TR IE VL R W B, 5 0T R B E H
P A8 , A7 W BOK TR — 2 R VLR IR
FERIETTAR I 5 17K TR A TR B L Wi T R 7K A 5
H—mmdt B R RN EREK S KA &
VAT I AR AT IR B IS B R E KT
AT PR S ) A= AR RE AT LA i K S8
WS AAR G Hh S B 1 7K SCPR R RRAE , o rp AL 46 TR
IKFE ARG LA K & RSP SIK S 4 I H 2
K AR R B KRR O K & R K & 4F IR
RERK A5 7mFh Bl s fA 7K 8 RSP 95 K 2
E WY TN W IED S & TS EEN ) e
SRIMT, 30 R AR AT 1 28 i K I 2 22 25
VBB T b 32 282 7K 38 5 B2 VD v i+ /K i
AL
3.2 FEPYETHTUSRERFEXE

SRR B R IR S R AE K VR E
FVEFA ) OB R, Ul B RN B 1 A8 b B 4 5
TRUFSh RS S A 3 o T KK S E
SRS 2% , KA K V-8 2 A2 LR A 23 5
TRUFEh A L B FREEIN T kA B g 2
TPEAR AR, AT T b 2R 2 K SR T Sl A 2
e EE RSO A, 4R R
Uk FE RN R FE S 5% e 7 i 3 40 o0 A 00 PR OGS
o B TR I8 B, 2 /KS03P S B A
FERBRK, EENFKRBEE, KITHIR
iS- A TIpAE: by NE [| B [ NG ) == S A i T O
A7, AT HE PR 1 Rl kR DR A K F LR TR K
A R AR A R PR K SRR 2 KRR
A5 A IR B 4 AN R ORAE, [
B, RS A A AR 5] 30 R 2R AR
Bl o RHAFhT IR, DUl B
TS REACEFPE B AS A, oAb, H F RS
Yy Ry 3z 2 R B K AR S By, K23 A IR
T 1SN SR P B R0 A T BT A
BUIN AL e 38 )2 K B0 Ui 3 ) A= ) i oK P J3 A
ToH i R, H B 2wk R AR KO 8 B B
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K EFIRZ AN, o AR 232795 K ARG2 5
TR BE X2 K 38 i sl ) 7K o0 A A T i
3.3 EHMEFREEXY

THF B B 2N K R S R AT A
mCE e 454 ) A Gy AT AE Al AR 8 (i
PR TRAL) e sh Y- B BeE BT
Y57 B 5 A7 HE 07 24 3K 1 E AT 0 B 43 B (]
3) WV FEEEERS, FERZ,
TR R oK, A Y, 5 i B
YL BIVEREIFE 0.06% ~5.43% Z ], HAKZRPT i
Eo B, AT FE fa AE R R AR i e, RO B
ZF, XTRIUI Y 5 A HE A X R IR,
MONTELEONE ™ % BUATHE 1 4 B 5 77 45 sl )
Bl — W R, M AZEITEIRO™ B 57 3
WY AFHE AR AN [F] 2 & B BOWH B BT 28 4 3
THEZREIFTOA KK R ASWFIT G5 R R R
SIATHE B SRS A ECE AR F G
B ARG (P > 0. 05) , H. V7 sl ) FnA1-HE fa i
KAEHEIAEATR ZETT (B 4 D Z IR F
R TAFHE = B (fFREfA R KRFEE /N T 0.05
ind. /m*) . FHNZAHEFEFRBIP JR ph
K EHIE MK HUBTE K 28 | K 8 ) R AR 45
B SRR IR 2 Oy ] % | XU | fig fa /N S5 22
Tl £ R0 R AR Y 2 B A, WL, TEIR I
e sh AN S I0 & = B, Y e 2 2Kk 8 By
frfEf RS AR . Bk, BE A F /N R
KIS RE W AT HE F R AR AT B IR 3 o

o FEEY) zooplankton
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Fig.3 The relationship between larval and juvenile

fishes, zooplankton and harmful organisms
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The composition and seasonal changes of surface zooplankton in the north
shore of Hangzhou Bay

TANG Zihan', ZHONG Junsheng', HU Min', HOU Shiting' , QIU Yanfang’

(1. College of Fisheries and Life Science, Shanghai Ocean University , Shanghai 201306, China; 2. Law Enforcement Team

Agriculture Commission of Pudong District, Shanghai 201308, China)

Abstract; To clarify the community structure and seasonal changes of surface zooplankton in the north shore
of Hangzhou Bay, as well as the relationship with environmental factors, zooplankton were collected at 10
stations in the north area(121°45’ —122°09'E,30°45' —30°51'N) by a larvae net (130 ¢m mouth-diameter,
0.5 mm mesh-aperture) during the spring tide each month in August and November 2014 , February and May
2015. In this research, a total of 42 species were collected, of which 10 were dominant species. 7 dominant
species were identified in Autumn ( the most) and 4 dominant species were identified in summer ( the least) .
However, only Labidocera euchaeta, Pseudodiaptomus poplesia and Tortanus vermiculus were the common
dominant species in four seasons. The highest mean biomass and abundance of zooplankton were in summer
and the lowest were in winter. The results indicated the zooplankton in the north shore of Hangzhou Bay could
be divided into four ecotypes: freshwater group, estuarine group, inshore low salinity group and eurytopic
group. The analysis from SPSS showed that the seasonal changes of zooplankton community were obviously
affected by salinity, water temperature, Chl. a and DO. However, water temperature and salinity were the two
key factors for community structure.
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