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Fig. 2 Geographic distribution of zooplankton communities in autumn
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55 1998~2011 AFEVRUFSIYIREIE A /A i
KA G BERREErHT, BEVE AL B C Al 4R BIGREIR
IKPEBOKRETE . L TERETE . SNERET .

2.2 19982011 FKiz v FRBEZMT %

o

1998~2011 4F-K VT 11 5 17 37 5h ) 22 R R AF
(G2 DA A B B, 1998~2004 4F K 2004 4F )5 .
2004 AELIRTHBETE A ERE C, BIHIE SN,
YiFp ZREPE B T RS 2004 ARG, YIFhE
FEYE T ARG R AR 8, R EERIMERVE B, A
SEARY RN, TN 2004 AEFRKSE, LA IR RE, N
2011 4ERKZE, ZREMERY 25 1) 40 A MU PE AR ] 4

R ZHIEBREENYMEHEERERWD. HFJ)
Tab. 1 Diversity index (D, H', J') of each zooplankton community in autumn
i IS D H J
A B C A B C A B C A B C

1998 9 11 16 0.568 0.789 0.801 1.126 1.867 1991 0.526 0.791 0.736
2000 10 12 18 0.729 0.778 0.852 1.605 1.766 2.126 0.708 0.713  0.734
2002 4 16 22 0.616 0.629 0.846 1.022 1563 2225 0.730 0.570 0.732
2003 9 13 25 0477 0.642 0.878 1.042 1.458 2.434 0482 0.589 0.759
2004 14 19 22 0.737 0.793 0.724 1.727 2.046 1906 0.670 0.693  0.619
2007 17 21 48 0.780 0.590 0.882 1937 1.408 2.675 0.684 0.502 0.700

7 2009 8 15 24 0.837 0.748 0.834 1.790 1.693 2.171 0.861 0.631  0.690
2010 7 10 15 0.753 0.718 0.586 1.610 1.626 1395 0.856 0.703  0.525
2011 6 5 15 0.755 0.664 0.843 1.637 1275 2.183 0.888 0.908 0.821
1999 4 12 0.581  0.349 0.962  0.776 0.710  0.317
2001 16 19 0.680  0.662 1.655  1.682 0.599  0.571
2004 7 14 18 0.516 0.766  0.697 0983 1.778 1.618 0.530 0.687  0.559
2007 11 22 26 0.598 0.521 0.759 1427 1317 1.871 0.594 0.429 0.577
2009 24 11 0.783  0.499 2.140  1.124 0.679 0473

2 2010 6 17 25 0.599 0.732  0.696 1.243 1.811 1.785 0.665 0.641 0.554
2011 9 11 15 0.686 0.659 0351 1.508 1.486 0.885 0.679 0.642 0.334
1999 4 12 0.581  0.349 0.962  0.776 0.710 0.317
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i s D H J
A B C A B C A B C A B C
2001 16 19 0.680  0.662 1.655  1.682 0.599  0.571
2004 7 14 18 0516 0.766 0.697 0.983 1.778 1.618 0.530 0.687 0.559
. 2007 11 22 26 0.598 0.521 0.759 1427 1317 1871 0594 0429 0.577
2009 24 11 0.783  0.499 2,140  1.124 0.679  0.473
2010 6 17 25 0.599 0732 0.696 1243 1811 1.785 0.665 0.641  0.554
2011 9 11 15 0.686 0.659 0.351 1.508 1.486 0.885 0.679 0.642 0.334

AR 3 AR B AR TS B B
PR AEL(ANOVA, P>0.05), SRI7ERKZ:, BEE A Y
YR Z e R I WEE T m s, iR B R
PR AR fER 2R, Bk B MR 2
PEEIH B E TR AR, MRS C IR B
FEARATERGER 2),

K2 O FHEIMBRTUEBRHER

Tab. 2 Statistical reports of the long-term changes in

zooplankton
MAE ki
A B C
J’ +
7 H’ + -
D +
J’ + -
HE H’ + -
D + —
B+ B BT - WETR A B

2.3 BEGREHA

HEE A BIIEAFP 2R IK & (Sinocalanus
spp.) . :E /K & (Tortanus spp.) . VF/K & (Schmackeris spp.)
MERE /K F (Labidocera euchaeta)(F 3. 3 4), ¢
PIIKFNIRAKFD, B E | VKSR BOKF, Efl
J& FA K I R, X SE YRR o5 DL S R e TRV
A NERIRIK AP UK A SRR o IS iR 5l
YITERETE A PARD I I, AR 2011 4R B T2
BRIEUEIKFF(Clytia hemisphaerica), X &=—FZ LT
I /N L KR

IRIKFR (CANHEFT 7K 285 ) LA B JRK R (aniF ok 2%
EARE)HIERER A L3, RV Bl
FEAEVE C PR, AT b (AN EURIR A K o) B 1
% A FIEEY B, FERETR C WHHR; BEVE B ILRFhA
TR B ANEEFR, BETE C DL FPR AL LSNP

5 KBRS REREE C R RS B (A X 4 R o

BTG A WP EBEARBRIE SR K, (e B
TE 1998 4ERKZE, S FE R 1 841 ~/m’, %4 28 5
il W BT LR A K 3 R KRR K B A, TR
A3 9 A 4 200 /m® A1 1 8254 /m’ AHAE 2009 4F, -
YHEEHA 192 ~m’,
3 it

AT XTI I, 1998~2011 4E Rk TR 15 1R
S RETE A R KSR A, R I sT 4 R R
B KV ORI 3 AN IR sh i V%, JF BRI R
¥ 25 [ 3 A Y AR AR AR PR AR 8y, 5 Z iR 45 2R
L, VTR S R o A 5 AR A 0K
] T Z BRI TR o A AR A 2R 2 2 MR TR
i T) P 30 0 A, 348 2 AR VT 11 40830 7K AN [R]) 77 Ui
YRV B o A E D B A Y, B A A A
JEE o AT AR K 3 BB T s Rl 2R A A TS
IR IEFRIR K 2P ROK LA RS K (88 T
FE R DA i) A R o0 AR R BRI AR A2
RIFR AR g 7 BRI 8 3 A REE T, BEVE
A S5HEE C A IR X A XS RE e, BT IR
W sh W e 3 ) A= 25 ST M R AR R e 1Y . BEVS B
AT b KR, TRAK RIS R K B AR AR TR 2R
AR 22 5, XA R BOZHEE 1 b 3 5 A6 XL I
U Bl W e AP A A 1) 2% S 3R SR AL

SRS AT S, 2004 4ERTS HUR, KTz
Uit s ) 1) A ) 22 PR A A 11 25 5 R R I TE 2o P R
T2 A A A AR RS o T BER TS 5 = E K )
B2 56, A T — A I ST R

SR, R &R K S8 A7 A 4 B B Y &5
V) S o e, 2 DX I T Uit B0 0 RE R A B0 BF Y
Al B2 & B 2 0] BE A X FRBE R R 1) R AE . ARWFSE
H, AR 1998~2011 AFRHEAN K VT 1403 ¥ 3 V7 i o)
Wt iE R Z R R BT S, AR KR,
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Tab.3 Dominant species and their dominance index (Y) of each zooplankton community in autumn

¥ A B c
4 Y 4 Y 4 Y
FLHIJE ff1 K & 0.60 SECHE A 0.35 BRI 0.32
1998 KRR T 0.26 FEBOLHIK & 0.14 o 2 24l A 0.14
B IEIK 0.07 K- gk K & 0.09 SHCHE A 0.10
FERVF K& 0.28 W K 0.20 BRI 0.21
5000 KRR 0.22 PR R 0.19 KA FER IR 0.21
YT AP IR 0.15 S 0.19 S uY iy 0.16
N K 0.15 R CH: AT 0.10
FERVF K F 0.52 Al 0.31 B K 0.21
2002 LI A 7K 0.16 £ M K 0.28 e H A7 0.14
K BRVF K 0.14 LI A 7K 5 0.09 I Je 4 0.07
KRR 2 0.73 TN K 0.52 NI K 0.12
2003 FLHIJE 1K & 0.14 K 0.12 TESEEN Y i 0.10
LI A 7K 0.12 WA IR BE 0.09

KGR % 0.10

BRI Ak 0.34 HARPT K& 0.43 FEBCEIK 0.34
2004 BB K 0.16 ERN il 0.09 EF LT IK A 0.15
A R K % 0.11 LIRA)EZN 0.07 ZREHR 0.05
W EKE 0.43 RISy €y 0.65 /N7 K 0.11
KRR 2 0.29 I B YK 2% 0.07 ET LT K 0.11
2007 HIEMKE 0.09 ZRET R 0.04 ELI K F Lk 0.11
ERER 0.09
AP K 3 0.07
KRR 0.21 H AR K 0.42 SRAT AU K 0.10
P IKF 0.21 e H: i 0.20 EREISE U & i 0.10
2009 NI K 2 0.08 INFT K E 0.19 FE B IK & 0.08
R 0.08 ElGE 0.08
LIRS 0.04 B Mk F 0.07
NI K 2 0.28 H AR K& 0.35 rhAEPTIK R 0.68
2010 H B EK R 0.25 INUFT K E 0.32 NS uY iy 0.11
ELHJE 1K & 0.18 W E YRk 0.12 ESEEN Y i 0.06
HREEKF 0.40 AR K& 0.16 E N b i 0.19
2011 FRRVEKE 0.14 R AR R 4 1A 0.15 XU IR B 0.17
B K % 0.12 K- gk oK & 0.07 AP R 0.12

T FRT R IR AR B HEAE /T 3 AL AT (R 4 ), KBRF/K & (Schmackeria poplesia), $&IRVFKF (Schmackeria inopinus), HU
TEIK & (Tortanus vermiculus), Yl B3E K % (Tortanus spinicaudatus), WELikEK % (Acartia bifilosa), K51 Yik/K F (Acartia pacifica), /MUK
% (Paracalanus parvus, I K (Paracalanus aculeatus), RE K T (Paracalanus crassirostris), /K& (Sinocalanus sinensis), 415
e IK % (Sinocalanus tenellus), FAEXTIK % (Calanus sinicus), EH|JE /K% (Labidocera euchaeta), ¥ 3 E /K % (Euchaeta concinna), "1EN
H 7K & (Centropages sinensis), 5% M| /K %& (Centropages dorsipinatus), $J4F(Gammaridea), $EUF4IK(Mysidacea Yarva, K5-FBEUF(Euphausia
pacafica), TEEBEIF XK (Pseudeuphausia sinica Yarva, ZFRHi W (Sagitta nagae), #ALE7 W (Sagitta crassa), T W E 8 (Sagitta bedoti), NEJHEHF
W (Sagitta enflata), W4 IKEE(Diplyes chamissonis), T K+ (Muggiaea atlantica), 1£%E 1 (Oikopleura dioica)
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Tab. 4 Dominant species and their dominance index (Y) of each zooplankton community in spring

i A B C
eSS Y Fhk Y Fhk Y
I ABFT K 0.38 AR K & 0.83
1999 HREAEK & 0.38 kB 0.06
KBBFIK & 0.23 FREHR 0.06
AP IK F 0.45 FAEPT K & 0.44
2001 HREEKE 0.22 [ICRRE LI 0.14
FERIFIK & 0.05 AL 0.05
5 RIS R Y K 0.64 W) =3EcY) & i 0.32 AP K & 0.43
2004 Y54 K & 0.15 LISAIEEN 0.14 iR SRAIEEN 0.19
HAEfMAKFE 0.13 R AIRLK 0.10 WA 7K FF 0.08
HHEK & 0.55 rhAEF KR 0.71 rh e K% 0.33
KRR IK & 0.26 Bl K R AR 0.08 FRETHR 0.28
2007 B EAKFE 0.09 EREHR 0.08 Tk 0.06
Rk 0.02 KRBk 0.06
KB4k 0.02 PR AILIN 0.06
KRR IK & 0.37 FR AT K & 0.43 AP IK & 0.70
Bk & 0.18 INUFE K & 0.05 i L &y A 0.13
2009 ERING Y € 0.16 TP K & 0.05 NPT K % 0.05
R4 0 0.04
i LA 0.04
YT F 0.34 INUAT K & 0.43 NI OK % 0.50
2010 KRB & 0.19 B il K 2 0.10 TEECE K # 0.17
FEARIFK & 0.11 KFEH YK % 0.07 KRk & 0.05
HEEKE 0.46 FAEPT K 0.54 AR K & 0.80
2011 HAfEMAKE 0.14 N ZEE LI 0.14 FRE R 0.05
FRr AT IK & 0.10 ERET A 0.05 T BRIk % 0.03
. of Sciences, 2011, 108(49): 19473-19481.
4 Hip

BT U S 0 R A R X R R AT R 2K,
UREW], KIL SRR E R 3 PRI sh PR
7 o MREIX 3 ANHES BT AL K IR FBE R A, JADRIROK /
P RUKEE . PR SNETEE

TR TR DL St T T 1 A= 285 T M 5 K s 1 3 82
IR AR R — B0 o AN AS 18] 23 F (8] FF 51 23 ) %5
2 3ARETR, RENS R R IR SR i AR LR o, XX
TR TR AT KA — 2 [ S5 Jo 1 P ) 7 Bt
B
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Abstract: The Changjiang River Estuary has been facing multiple environmental pressures due to extensive human
activities and climatic changes. Therefore, a long-term investigation (1998-2011) was conducted in each May and
November to investigate the effects of these environmental changes on the community dynamics of zooplankton in
the adjacent waters of Changjiang River estuary (30°30'N to 32°00'N, 121°00’E to 123°20’E). Based on the species
compositions and the relative abundances of zooplankton, the following three distinguishing zooplankton commu-
nities were identified: Community A (freshwater and brackish water species), Community B (transition community),
and Community C (marine species). The long-term investigation illustrated the continuous changes occurring in the
three zooplankton communities at the interannual level. Moreover, coupled relationships between the communities
and relative abundance and seawater salinity were detected over the entire study period. Seawater salinity between
14 and 18 was identified as the geographic boundary between Community A and Community B, whereas seawater
salinity between 24 and 28 was identified as the boundary between Community B and Community C. Community A
was dominated by freshwater and brackish water species, whereas jellyfish were found only in Community C. Over
the entire study period, for autumn, the trends in species diversities revealed a significant increase for Community A
and a significant decline for Community B. For spring, the trends in species diversities exhibited a significant in-

crease for Community B and a significant decline for Community C.
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