5537 B 2 W) S &~ £ Eild Vol.37,No.2
2017 4F 1 A ACTA ECOLOGICA SINICA Jan.,2017

DOI: 10.5846/stxb201507271574
AR SC, XIBURE, TE78 , AR OISR VI 10 B &R v ST U Sl M RV 2 S R A A4S Ak A 4524, 2017,37(2))

Shao Q W, Liu Z S, Zhang J, Sun D, Lin S Q.Seasonal variation in zooplankton community structure in the Changjiang Estuary and its adjacent waters. Acta
Ecologica Sinica,2017,37(2) :

KIIARSBIEBEBFERENERZEMRFTEN

~ 1,2 = s 1,2 > 1,2 1,2 . 1,2
BRAE S w4A T = ED IMED MRERD
1 EZMFE RS I PEE ST e 310012

2 EREEIGHRESRE S Yk FE S0 i 310012

ARG 2006—2007 4FK YT 10 K HARIT 4 (29°30'N—32°30'N, 120°00' E—127°30"E) 150 AN ulfi 4 A~Z= 55 i 2 7okl %
KAV T W eI 4500 RS R IR 3Fh BT AL A TR 5T, 45 SRR W] UL 1 R I AR Vg K P2 i 3 Wy 8 v 1 e
M FE MR A e PRI Eh ) 460 Bl SRIE 7 AN1T,246 T BLAN, A 54 JiREgh A, b b R ISR R IR ISR, A 193
T, i 41.96% ; 3 /28R 5 ARFRRE A 518, 5 11.09% 5 /KUEK B E = O0 8RB A 34 B, 15 7.39% , KT SHAR T I
BT S (R 2 RE v B B AR, R AR (317 Fh) >HkER (300 i) >FHZ (230 Fil) >& (138 Fl) , A e
K B IE P A5 R R VT 0 B LA AT W 1y DO 2 AR 3 YT 0 S A0 30T VA 380 Ui s 0 KA RT R o 5 AR 252K B L 3T R IR
ERZRRE IR RS AR R RIS iR RSB IR R R 2R . 455 TR 2D U A 1 K SCRIK AR SR B AT IR S R TR
F SRR T RAR AT 0 . B R R MR T 0 B A0 3 Vg 3 A 37 Ui s B 0 = B (0 E BB N T,

KRR UL IR s s BETR ) L s 52

Seasonal variation in zooplankton community structure in the Changjiang Estuary
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Abstract: Seasonal variation of zooplankton community structure, species composition, and dominant species were
determined based on samples collected from 150 stations during four research cruises in the Changjiang Estuary and its
adjacent waters (29°30'N - 32°30'N, 120°00'E - 127°30'E). The study was conducted from July to August 2006
(Summer) , December 2006 to February 2007 ( Winter) , April to May 2007 ( Spring), and October to December 2007
(Autumn) . The mesoscale study areas were positioned from the Changjiang Estuary to the transition area where freshwater
from the Changjiang plume and offshore water masses, such as the Kuroshio and its branches, mix with each other. In total,
460 species of zooplankton belonging to 246 genera and 18 groups from seven phyla, together with 54 types of pelagic
larvae, were identified in the Changjiang Estuary and its adjacent waters during four seasons. The 18 groups of zooplankton
included Hydromedusae, Siphonophora, Scyphomedusae, Ctenophora, Polychaeta, Cladocera, Copepoda, Ostracoda,
Isopoda, Mysida, Cumacea, Amphipoda, Euphausiacea, Decapoda, Chaetognatha, Appendicularia, Thaliacea, and
pelagic Mollusca. The most dominant group of zooplankton was Copepoda, including 193 species and accounting for 41.96%

of the total species. Amphipoda ranked second, with 51 species accounting for 11.09% of the total species. Hydromedusa
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was the third dominant group of zooplankton with 34 species and accounted for 7.39% of the total species. There was
considerable seasonal and spatial variation in the community structure of zooplankton in the Changjiang Estuary and its
adjacent waters. More zooplankton species were found in summer (317 species and 43 types of pelagic larvae) and autumn
(309 species and 28 types of pelagic larvae) than in spring (230 species and 27 types of pelagic larvae) and winter (138
species and 21 types of pelagic larvae). The number of species increased gradually from the inshore to offshore waters and
from north to south, during all seasons. There were seasonal changes in dominant species in the Changjiang Estuary and its
adjacent waters; in spring and winter, Calanus sinicus was the most dominant species, but in summer and autumn, the most
dominant species was replaced by Centropages dorsispinatus and Subeucalanus subcrassus , respectively. Only Calanus sinicus
and Zonosagitta bedoti were dominant in all four seasons. Based on species composition and ecological distribution, the
zooplankton community in the Changjiang Estuary and its adjacent waters could be divided into five ecological groups,
including the coastal brackish water, eurythermal euryhaline, hypothermal hypersaline, hyperthermal euryhaline, and
hyperthermal hypersaline group. The dominant species were distributed primarily in the coastal brackish water group and
eurythermal euryhaline group. Furthermore, we measured environmental factors and determined the responses of the
zooplankton community to the factors, including temperature, salinity, concentration of suspended matter, and
concentration of chlorophyll a. Results of Pearson’s correlation analysis revealed that the most important environmental factor
influencing changes in zooplankton community structure in the Changjiang Estuary and its adjacent waters was salinity.
Furthermore, the Changjiang diluted water introduced a large number of nutrients, which was beneficial to the growth of

plankton, but the estuarine turbidity limited the distribution of zooplankton.
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Table 1 Seasonal variation and composition of zooplankton community in the Changjiang Estuary and its adjacent waters ( Jul. 2006 to Dec.

2007)

S - =5 Spring B2 Summer k2 Autumn A7 Winter AAE Year
Community Groups ik % i % i % i % i %
: Number Number Number Number Number
HIREEY Cnidaria JKHE/KBE Hydromedusae 19 8.26 29 9.15 18 5.83 8 5.80 34 7.39

7K} Siphonophora 20 8.70 18 5.68 19 6.15 4 2.90 25 5.43
BRIk B Scyphomedusae 1 0.43 2 0.63 1 0.32 - - 3 0.65
itk 514 Ctenophora Hi7K -} Ctenophora 3 1.30 5 1.58 2 0.65 1 0.72 5 1.09
W) Annelida ZFE2 Polychaeta 10 4.35 16 5.05 15 4.85 1 0.72 25 5.43
AR Mollusea 5 4 Gastropoda 4 1.74 13 4.10 10 3.24 4 2.90 14 3.04
Y Arthropoda A2 Cladocera 13 5.65 16 5.05 10 3.24 4 2.90 25 543
Fe /£ Copepoda 103 44.78 142 44.79 135 43.69 69 50.00 193 41.96
B2 Ostracoda 2 0.87 2 0.63 8 2.59 2 1.45 8 1.74
BEFSE Mysida 3 1.30 4 1.26 10 3.24 4 2.90 12 2.61
Uit /28 Amphipoda 18 7.83 23 7.26 38 12.30 13 9.42 51 11.09
3 U Cumacea 4 1.74 4 1.26 7 2.27 4 2.90 9 1.96
% 2 Tsopoda - - - - 1 0.32 - - 1 0.22
IR Fuphausiacea 4 1.74 3 0.95 3 0.97 3 2.17 4 0.87
+ £ 2 Decapoda 11 4.78 19 5.99 15 4.85 8 5.80 26 5.65
E55%) Chaetognatha i HU2X Sagittoidea 7 3.04 12 3.79 11 3.56 8 5.80 15 3.26
BRI Appendicularia A B Sagittoidea 3 1.30 3 0.95 3 0.97 4 2.90 4 0.87
44K Thaliacea 5 2.17 6 1.89 3 0.97 1 0.72 6 1.30
AT Total 230 317 309 138 460
TEIEAIA Pelagic larva 27 43 28 21 54

2.2 VRUFSHYIRETR A SRR
FETR] RN R /K 38, PR SIS TR Bl DR 3R 52 ) o 37 15 S W A % 1040 A1 R 25 722 Ak | Bl 54 It #5 ir oke
FE AV, 51T R KA FR R B I 75 Ik, T AR V7 Ui sh W b 2 RE e R SR B ™ AR 17 i
SR R R EREE 38 WM | MO A2 ST MR G A U, 225 QR PR VR E 2 ) S5 L RSk o) A
SOR AT I K HARST S 7 W s KA 5 W LR 5 i AR 226 HE

(1) TR 2R

IFIF R RN R B 2 | B0 Tl R AR ER /K SR VT 1 T B 2 RV I T el 2 i AR 2526 0 AR
FRREEA H S f K %% Labidocera euchaeta 5t AT 7K & Paracalanus aculeatus K7 25 8K & Acartia
pacifica 55, TEZIEREH A DB R W] EARERAERFIR KR 4. KBRTHEE/K & Pseudodiaptomus poplesia , B
7 /K % Tortanus vermiculus 25,

(2) 7 ) #h 2Rt

ISRV I e sh e 5 R E VL K R AIIR A X T 1240 4, AN AR R 22945 3597
B, HULFRA AP K & Calanus sinicus V5% R H AT 7K #& Subeucalanus subcrassus F1A P25 & M Zonosagitta
bedoti %5,

(3) I i R

X RIS YR R /D | ) BRI, 3228t A 2 SR 2 K B, B TR )2 /K BT T B
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Fig.2 Seasonal variation and distribution of zooplankton species number in Changjiang Estuary and its adjacent waters

W K A I VE H H BRAE AR X, AR A 2 RPLE K & Paraeuchaeta russelli F1 K7W EF Euphausia
pacifica 5,

(4) i) $h2HE

X — R S W B D B A T, R D BETE IR T R S R 2R, AR AR L K &
Calocalanus pavo M =S IKZF Labidocera sinilobata %5

(5) o i RSB

X e — 2R il ER R TR S, ) A T A 3 TS I D AN PR S A KR R R R AR
FERE RS B E K F Euchaeta concinna S EH/K % Euchaeta plana FRE R AR AT B F laccisagitia enflata &
2.3 VRIESIILEA R = AR L

VL F R ARl ) PR Sh ) e 3 2 R W S ) 1 SR G, R AR K AR A P A AT HUOR T
H R AR U e Fh (£ 2) . B2 ACHEMA Th PR S BHREUTOK S A s gy, Ho, rhAiedy
IKF I F RIS (158.6+425.9) ind/m’ , PLBAE N 0.399, H 2= Bl /KR T & , K VLAR T3S K, S B K
HEABFFEHEE, PRI Sh Y Y Fh Z2 A BTt DR vh B2 B ST I 3 B 0 3R K 2 18R 12 S — DR A, e
PR 0.105, BRI, B SO0 S i) 46 v BT Ry I 2 1) S AT, IV 58 YR LT 7K i iRy B — DR 3R, (EL G
SRR (17.7445.1) ind/m® , B DR BG P F ARG, &2, IRl P 00 S50 i) B2 v B 32 3 )
ThAHF R R TR S — AR AP K S A PE N 0.253 X F AN (4.8£17.2) ind/m*,

*2 KIORHEMIEFEERNDRBMNZTHEN(2006.07—2007.12)
Table 2 Seasonal variation of dominant species of zooplankton in the Changjiang Estuary and its adjacent waters ( Jul. 2006 to Dec. 2007 )
Z=7 Season HEFF (P Y) Dominant species ( Dominance Y)
A7 Spring FRAEFTIK 2 (0.399) EHHIBIFT 7K 2 (0.028) A P T L (0.026)
IR 8 (0.105) AP HEGiHEK 3 (0.077) FPAEFTKE (0.058) | FHE &7 11 (0.040) (EH R 7K % (0.037)
FERK 2 (0.033) -3 ELHIZK 8 (0.024) NIRRT HL(0.024) FLHIJE MK (0.022)
TSR E AR (0.079) | 1 FHF 7 HL(0.068) -3 A 7K 2 (0.055) = IR H A K5 (0.037) (PR K3 (0.032) |
TR 7 1L (0.024)

H 7% Summer
X ZE Autumn

475 Winter AR (0.253) JTHIE MoK (0.047) P HTHL(0.041) HEREIK 2 (0.038) JRIECFURIK 2 (0.028)
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F>HTS>ET>H T BBRIFYFHWE T RAR, FRIKEREEFY PR EN B & TRZ, & FK
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F3 KIIORHETESHYIE ALFMEWMFESTEW(2006.07—2007.12)

Table 3 Seasonal variation of physical, chemical and biological characteristics in the Changjiang Estuary and its adjacent waters ( Jul. 2006 to

Dec. 2007)

TRBEA T g2 e e pEs

Environmental factors Spring Sumer Autumn Winter

2K surface temperature/°C 15.42+1.66 27.75+1.63 21.01+1.69 11.79+3.47

JIKJZ7K I bottom temperature/°C 15.28+1.77 23.52+3.99 21.07+1.58 11.93+3.47

RKZELE surface salinity 24.70+10.88 21.07+11.57 23.26+11.61 25.36+10.88

JKJZERE bottom salinity 26.17+10.66 24.94+12.32 24.12+11.89 25.71£10.68
4%‘» e R

= H‘%{KT; 370.63+1084.71 118.83+237.01 273.93+£654.32 449.52+1035.61

Concentration of surface suspended matter/ ( mg/L)

< LR i

J?E (J’%{Z?E 545.83+£1348.64 177.54+383.54 666.90+1368.52 495.75+£1037.08

Concentration of bottom suspended matter/ ( mg/L)

4% % a #JE Concentration of chlorophyll a/( mg/m?*) 2.04+2.23 4.82+8.70 1.55+3.04 0.97+0.98

2.5 PRIFSIYIFIE SIS T OCR
TR S F R S RGN T [E] () Pearson AHOCTE REUILFR 4, 4, PRI Sh Y 45 52 5 il B A0 3E 32 12 B ik
FHIFMIE(P<0.01) , SRR E 200 2 AAHDC(P<0.05) ; 2 VRIS F B 5 B0 Wk i 2 AR 3%
A (P<0.01) , 53R 2 B 2 TS (P<0.05) , SIRJZEE R4 R o W B3 B (P<
0.05) ; Bk 2=, iF i sh ) 4= B S ER BRI 2 R a YR JE S BN R IEA O (P<0.01) , 5 B0 Wk B 2 AR .35 11
K (P<0.01) s &7 P sh i 12 536 S B 3 AR SC (P<0.01)
F 4 KIIARESTILEEEREY EE SIRE F F A9 X 1% (2006.07—2007.12)

Table 4 Relationships between zooplankton abundance and environmental variables in the Changjiang Estuary and its adjacent waters ( Jul.

2006 to Dec. 2007)

# Spring 5 Summer # Autumn £ Winter
78 FHIE R I8 TR ZREL 7813 AL Wi THRFREL
ST 0.225** ST -0.283** ST -0.052 ST -0.113
BT 0.253** BT -0.084 BT -0.043 BT -0.127
sS 0.218* Ss 0.134 SS 0.608 ** SS -0.234*"
BS 0.236** BS 0.182* BS 0.587** BS -0.234""
SSM -0.176" SSM 0.323** SSM -0.257 " SSM -0.074
BSM -0.185" BSM 0.316** BSM -0.217** BSM -0.093
Chl a 0.015 Chl a 0.165* Chl a 0.270** Chl a -0.035

ST. 5)ZIR T surface temperature ; BT ; JIEJZ & bottom temperature ; SS; 32JZ & surface salinity ; BS : JIE)Z 4R & bottom salinity ; SSM ; 32 )2 & 174
W concentration of surface suspended matter; BSM ; JIX)Z &2 E Y concentration of bottom suspended matter; Chl a: M4 Z a W concentration of

chlorophyll a; * #p <0.01; = p <0.05
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5)PRI L AR AR 2004 4F 2 A—11 A KT LRI sh i BT 2 1 A8 AL EA T 5T, SR PSR B
FRZ= (91 T ) SEZE (77 Fi) A2 (73 M) >FZ= (24 Fh) . AWFFERIEER 5 HRER S RIFE 2 R E F
(317 ) >k = (309 F) >FH 2 (230 Fi>42= (138 i) o &l 2 KBTI 17 IXEUR e Sh W) E TR 09 0 b 2 RE PR 0]
AR T8 VA DRI ] B VIR K P 52 I 3 PR A S A 28 123°F AR 19 X3, T Rk 5 114 8 e /K A0 ) BiR
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Table 5 Comparison of zooplankton species richness in Changjiang Estuary and its adjacent waters

L JAAT I (a] HF "% Bz = AF
Longitude and latitude Time Spring Summer Autumn Winter References
31°00'N—31°32'N ]
— ik Vi 2 [5
121°2125"E—122°30'E 1999—2000 4 / 87 / / i 25,2003
30°40'00"N—31°36'36"N
g ali YA [6]
121°23'E—123°40'E 2002 4 / 74 / / LRSS 2006
/ 2000—2003 4F 82 125 / / R JkFL, 20057
/ 2003 / 258 / / X 200718
30°30’N—31°45'N .
' 2004 24 77 91 73 GG [9]
123°00'E LAVS T AW ,2006
29°30’N—32°00’N
2 104 o e [10]
123°F LI7§ 005 / 0 95 / RIS 2009
/ 2006 / 295 / / Wit 2009111
29.90°N—31.61°N
i Hp s [12]
121.04°E—122.77°F 2009 72 / / / SRAE A 2011
30.5°N—32.0°N o
e [13]
122.0°E—123.5°F, 2011 97 / / / B SE 2015
29°30’N—32°30’N o
2006—2007 4F 230 317 309 138 BN

120°00'E—127°30'E

ABEFEISE I AR PR LI N e IR, W R F 2O 2 — s AR 2R L) IR R A
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