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Abstract: Zooplankton samples were collected from three oceanographic cruises during February-March, 1999 ( dry
periods) , August 1999 (flood periods) and February-March 2000 ( dry periods ), respectively, to investigate the
abundance and distribution of zooplankton in Yangtze River estuary due to season variations and other main factors. The
results showed that the average abundance of zooplankton was as low as 79. 07 ind/m’ during the dry periods in 1999. Two
high abundance areas were found inside and outside of the estuary with a gradient of gradually decrease from the estuary to
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the ocean. The distribution of dominant species during that time period was determined. In contrast, the average abundance
of zooplankton during the flood periods in 1999 was as high as 300. 89 ind/m’ and gradually increased from estuary towards
open ocean. A patch distribution pattern was observed. A similar dry periods distribution pattern was repeated during the
dry periods in 2000. Copepoda accounted for 95. 54% , 85.82% and 84. 83% of total zooplankton during the February-
March, 1999, August 1999 and Febuary-March 2000 samplings, respectively. In this study, we found that, Copepoda was
the predominant species and played a key role in controlling the abundance and distribution of zooplankton and distribution
of dominant species was considerably influenced by the tidal stage. The regression analysis showed no linear correlation
between zooplankton abundance and salinity during the dry periods. However, there exists significant linear correlation
during the flood periods (r =0.9341, n =8). In addition, the seasonal variation of zooplankton abundance is closely

associated with temperature, river discharge, ocean currents and food.

Key Words: zooplankton; abundance; distribution; seasonal variation ; Yangtze River Estuary

PRSI AR A R AT 5 e B S L R, PRI SRR OB R A R A L R H B
R EES R 7 ORISR S RN R E A F AR R, B, R sE X
T ROBTSE B W RS B R B B B TR 6 Y0 O R s e R A A e B AR . IR, A
e B SESHE T 1 A9 PRI ShIREAT T — A B, B — S R ) (B B M Mok S i s 2
A AN B IRV R AISA R FTSL R T4, B B R = TR TR A STt NV EE,
it 1999 ~ 2000 4F 7114 VT3] 11 PRI B Ah A 4L B, BEVE S50 R SRR ML SR O BRSO B T3R5 , Aok vet %
ST VR SR A S B R S RS, LUV LB A ST R R TR R
1 HR5HE
1.1 BRI IS RAEn N

F 1999 4EREKHI(2 ~3 By) 199 4E k(8
A1) 2000 ERIKBI2 ~3 BB RO (31°
00’ ~31°32'N,121°21'25" ~122°30'E) & 16 vz (& 31.50° |-
1), #4574 2% K SC2 0 B R B &, Hoh,
SXO1 ~ SX06 HA N gk, HA W KE N, HiAER

SX07 SXll

; 04SX08 SX12E1001
\D

903 SX09 SX13

xb6  SX14 a

31.00° |- °» e
B4 R O W X 8 (SX01-SX04 #E35) . 3E B K 18 sx10 ~
(SX05-SX14 k) | iE 4 X 38, ( E1001-a FEuh) = S *5*
B 3050° ~E LT
" ° 120.50° 121.00° 121.50° 122.00° 12250°E
1.2 WA
BEGEETEAT IR /NI R 2500 , 3 YR 2 W B I HRFE AL

Fig. 1 Sampling stations in Yangtze River Estuary
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Table 1 Characteristics estimative value of zooplankton abundance

P} ] SRR X FYfE (ind/m’) IREE BRRY
Time Sampling area Mean value Standard deviation Coefficient of variation
SX01 ~ SX04 fE¥s 117.46 64.45 0.5487
1999 4E45K 33 SX05 ~ SX14 fE¥h 76.23 51.02 0.6693
Dry period in 1999 E1001-a FE3h 13.70 12.30 0.8981
e A 79.07 59.05 0.7468
SX01 ~ SX04 fE¥s 4.70 3.34 0.7108
1999 4£E K3 SX05 ~ SX14 fE¥h 289.70 306.53 1.0581
Flood period in 1999 E1001-a #E%5 949.20 717.86 0.7563
e A 300.89 412.62 1.3713
SX01 ~ SX04 fE¥s 346.45 217.71 0.6284
2000 £E45K3H SX05 ~ SX14 fE¥h 43.81 28.49 0.6504
Dry period in 2000 E1001-a #E%5 9.90 7.50 0.7571
e A 115.23 170. 61 1. 4806
N N
31.8° = 31.8°
31.6° 31.6° % /
3140 3.4 : -
31.2° 31.2°
31.0° 31.0°
30.8° 30.8°
30.6° | 06
30.4° 30.4°
30.2°
30.2°

30.0°
30.0° o S \gV‘
o=y ¢ 7y 2 aors ! 1
121.0° 121.7° 121.8° 122.2° 122.6° 123.0°E
121.2° 121.6° 122.0° 122.4° 122.8°

B2 1999 EAhKHFR S 3 (ind/m’)
Fig. 2 The distribution of abundance of zooplankton in dry period

in1999 (ind/m?)
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Fig. 3 The distribution of abundance of zooplankton in flood period in
1999 (ind/m® )
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HY K ZE (Sinocalanus sinensis) | 4 B FE /K % ( Tortanus vermiculus ) % £ , B iFsh W L E R B 2 4 1R DL IR E
TR BB E . WK B FE SX03 BT MR A Y&, 35 202. 45ind/m’ , T M B TE K B FE
SX09 33k 155. 60ind/m’ , AT H 71 P4 BGE /K BB BUR I s T R X

MFE1.FR2,E 3 AT, 199 FEKH, REENYHRESFSHKHAEARE. FHEERZ
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SX14 %% 412.00 ind/m’ , AL EERTLE a FESETE By 300°
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Table 2 Seasonal variation of zooplankton abundance of some dominant species in Yangtze River Estuary

B4 2000 FA5K PRSI F B (ind/m’)
Fig. 4 The distribution of abundance of zooplankton in dry period in

2000 (ind/m®)

Bt jE] Time

% F Dominant species

{2 Sampling stations

$X01 SX02 $X03 SX04 SX05 SX06 SX07 SX08
1999 -’EF?F;‘_?ZK% ﬂﬁﬁﬂ(ﬁ L. 59.35 90.15 202.45 51.87 35.68 1.20 - 2.50
Dry period in 1999 Sinocalanus sinensis
BEEAR , 1.80 0.70 2.60 6.90 5.83 19.75 - 29.20
Tortanus vermiculus
J(ﬁgﬂ:lkﬁ . 0 0 0 2.03  34.40 207.85 3.60 170.00
Schmackeria poplesia
1999 &K KPR EE
Flood period in 1999 Acartia pacifica 0 0 0 0 0 0.43  14.30 2.50
EHiEfmkE
Labidocera euchaeta 0 0 0 0.10 0.50 0.63 60 36.70
ﬂéﬁj(ﬁ L. 48.80 76.90 332.50 258.50 10 20.65 4 76.70
Sinocalanus sinensis
i I
JE@B&JZK% L. 21.20 28.10 114.30 39 46.30 45.25 0 0
Cyclops vicinus vicinus
2000 4EA57KSH ERE
Dry period in 2000 Daphnia hyalina 98.80 88.80 20.60 10 1.30 0 0 0
EEH
RESKE 3.50 8.80 171.20 24 0 1.25 0
Cyclops strenuus
{2 Sampling stations
i8] Ti dominant i
"1 Time GLZ##F dominant species SX09 SXI0 SXIl  SXI2  SX13  SXi4  Ei001 a
1999 -’EF?F;‘_?ZK% éﬁﬁj(% L 4.90 8.50 - 1.00 0 0 0 0
Dry period in 1999 Sinocalanus sinensis
BEEAR . 155.60 10.75 - 2.00 23.15 35.35 0 0
Tortanus vermiculus
kﬁg}lﬁk% . 9.40 95.60 1.30 0 708.9 97 0 3.20
Schmackeria poplesia
1999 4E 37K KEHGEE
Flood period in 1999 Acartia pacifica 0 0 0.90 38.80 11.10 8 128 1202. 10
EHiEfmkE
Labidocera enchaeta 3.90 65.60 8.10 14.40 135.60 412 0 33.10
ﬂéﬁ*ﬁ L 1.90 0 0 0 0 0 0 0
Sinocalanus sinensis
i I
J&@Bi‘lk% .. 0 0 0 0 0 0 0 0
Cyclops vicinus vicinus
2000 -’EF?H‘_?ZK% ﬁ%ﬁ. , 0 0 0 0 0 0 0 0
Dry period in 2000 Daphnia hyalina
EEH
KB E 0 0 0 0 0 0 0 0

Cyclops strenuus
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REOTNTABEREER , FHEE N 346.45 ind/m’ , JESME R FE#H % 9.90 ind/m’ , WNEEBAHEE, 2K
B 115.23 ind/m’, BAF R RHGK 1. 4806, HBI /K BB Wi A ARSI S, BN 3 ARBE(FL),
8 5 RYOHA K, B & X I BRI A B 5 o SRR 2B RUK RIS N4 K BRI POK R AL RS K &
( Cyclops vicinus) . B B[ 7K ZF ( Cyclops strenuus) .13 B % ( Daphnia hyalina) O TABEBR K, 2EONTHNE
W R E AN EERRY . W4EEKETE SX03,5X04 HE¥5 4 HI3AF) 332. 50, 258. 50ind/m’ , JE4B 7K
% B PKFFE SX03 b H3AF] 114.30,171.20 ind/m’,
2.2 HEHWEBEL

BRI SR AV SXO1 ~ SX06 , XA [F)¥8) i B e sh W A & i B Ab st 175 58, LU T s R B X P i sh 1
BESHEENE, SRNES ~7,

—— 19994EA% /K il Dry period spring tide —o— 19994E Ak 7K #A K383k 38 Dry period spring tide high water slack

—— ]999@*37](?1/]\7:%}3 Dry perioq neap _tide _ —B— 19994 A 7K H K 9% 38 Dry period spring tide low water slack
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Fig. 5 The abundance of zooplankton in spring and neap tide E6 XK BRI EE

Fig. 6 The abundance of zooplankton in high water slack and low

water slack of spring tide

B 5 W IN, 1999 SRR K BT B R SR —e— 10004 bk /MK Dry period neap tide high water slack
SXOS B3 < SX06 FEB < SXO4 BEM, 4151 65.00, T [I) BRI petod e e b e
89.10.120. 10 ind/m3 , /J\ffp';ﬁ HTJ‘ SX05 ﬁfl‘ﬁ% g j@ 82.10 — 19994F A 7K 3 /Nl 7% Flood period neap tide low water slack
ind/m* ,SX04 5 SX06 k35 JLF A, 43 50 49. 10, - 500
48.70 ind/m*, SX04.SX06 HE¥k K B RS &
RKT/MAREE, SXO05 Huli/MNam il s g KT
K, HIRE 2 SX05 Hui it #mp4E K&/ NI E
% 56. 75 ind/m® K F K i & 14. 60 ind/m’, 100 | .

1999 4F %= 7Kk H1, Jc 9 e 0% 3 M1 4 B SXO4 < SXO5 < = Mg .

SX06, 43824 10. 4.28. 55.346. 35 ind/m’, /)N B[R] X X0 S0

KBB4 51K 8. 00.,60. 45.455. 95 ind/m’, SX04 K BT N SR

N RSB ok T/ EI R A E &, SX05,SX06 Fig. 7 The abundance of zooplankton in high water slack and low
RESE /NSRRI SR R T R RS 8 , LR R woter slack of neap tide

TE SXO5 Feufi L $hp Xk BRI K &/ NI B 8L &y 48. 35

ind/m’ , KT KRB EE (20. 45 ind/m’) , 7E SXO6 HE¥k 55 — 3 ot Ji 78 /K /N A O O 212. 15 ind/
m’ , KF R & (112.30 ind/m’) ,

M 6 FT I, 78 1999 4E#EKBAK T , SX05,SX06 3 i sh ¥ 8 B e BR R B 22 4 91.70,121. 00 ind/
m’ , R B R 43 514 38.30.57.20 ind/m’ , FKEAHA B A TR X2 H Ry RE M EFh B K& SX05,
SX06 HEuk FKH% R (1. 70 0ind/m’ ) N F ¥ & (27. 50, 1. 60ind/m’ ) , {8 5 PR L b BB T K F (KRS E
4391 8.30,33. 10ind/m’ , . FERSE 533 % 3. 30.,27. 80ind/m’ ) . EHIJE A7k F (FKBEE 51K 47. 50,

400

300

200 |

& Abundance (ind./m?)
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58.80ind/m’, RS 4> 4 0.,19. 00ind/m’ ) KRR FIE R, 1999 4EF/KPIAH , Bk SX04 BEvk F il 50
Y B PR 8.30 ind/m’ 8/ T 3 BN I FCE 12. 50 ind/m’ 2 4k, SX05,SX06 ¥ ¥k i &8 it B9 30 & 4 B N
53.50.,422.00 ind/m’ K FyERATEH 1. 80.270.70 ind/m’,

M 7 7] I, 1999 4EREKBH/ME SX04 35 R ilF S Y BB B K TV 88, & 43514 70. 50,27. 70 ind/
m’, SX05.SX06 FE3k R s B 2 Bk R a4 4 B 4 54.20.43. 50 ind/m’ /N F P& BB 1 110. 00 ind/m’.53. 90
ind/m’ , 1999 4F F/K §1/NEI BRI R TR I sh BB AR (L B 5 1999 4F F KB a AL

REEX, BilFshYEE 2 28 R m e E , TE MR EH RS f R EEEM.
3 itig
3.1 Y& KR R s Y B R TR

BRIV FEE SR EEERE K3,

=3 BRIV ERLFHINEFEEESLL
Table 3 The percentage of zooplankton abundance of all groups

B B 47k Percentage (% )
Zooplankton 1999 kR 1999 4 B 2000 EAEKHA
Dry period in1999 Flood period in 1999 Dry period in1999
2 22 Copepoda 95.540 85.820 84.830
kA2 Medusae 0.286 0.265 0.030
£ Chaetognatha 0.224 3.650 0.223
BUF2 Euphausiacea 0.004 2.140 0. 066
AR Mysidacea 0.437 3.312 0.705
HRUF2 Sergestidae 0.020 0.033 0. 005
A2 Ostracoda 0 0.029 0.010
i fa2& Cladocera 0.098 0.249 12. 890
Wi E ¥ Amphipoda 0.918 0.730 0.568
¥ A2 Cumacea 1.620 0. 066 0.213
T2 Tunicata 0.057 0 0.076
B £ E£2 Polychaeta 0.147 0.039 0.005
Zh A2k larva 0.584 3.150 0.386
B2 Mollusca 0 0. 005 0
H A2 others 0.057 0.209 0

MR 3.4 I, 7E 1999 4R REK BAAR R B8 E L e s BB E A XTI E:, |1k 95. 54% , B B s
Bkt b BB 1.62% Z4h, B/NF 1% . BRISFEHEE N 75.60 ind/m’ , BRAKMETEITSNE a BEVE
4.10 ind/m’® , B E{ETE 019 SX03 F£35% 205. 80 ind/m’,

#®4 KIAORREYEHT (ind/m’)
Table 4 Horizontal distribution of Copepoda in Yangtze River Estuary
{2 Sampling stations

Fif[E] Time

SX01 SX02 SX03 SX04 SX05 SX06 SX07 SX08

1999 !EFHZK% 74.35 109.75 205. 80 71.53 65.30 66.53 — 75.10
Dry period in1999
1999 4E 37K
Flood period in 1999 0 0.80 0 3.48 37.40 373.63 82.90 216.70
2000 !EFHZK% 79.80 113.80 618.00 321.50 64.40 83.40 19.50 85.00
Dry period in1999
] time {2 Sampling stations

SX09 SX10 sX11 SX12 SX13 SX14 E1001 a SEHHE Mean
1999 !EFHZK% 185.20 37.40 — 14.00 70.80 61.20 17.30 4.10 75.60
Dry period in1999
1999 !EFE'EZK% 18.40 202.40 18.40 55.10 902.20 543.00 278.70  1324.90 289.86
Flood period in 1999
2000 £FA7KB3 27.60 31.45 27.00 0 47.60 26.90 7.70 3.50 103.81

Dry period in1999
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1999 EFK AR R B HE 5 BRI 85. 82% , B A MRUFAK 4 KM BIF K 25 5 BHER
3.65% 3.31% 3.15% 2. 14% , B IGIWBRE /N T REEN 1%, $RIEHEE K 289.86 ind/m’,7E
FIPIY SXO01.,SX03 BB & Bibe R 28, (BAEUTING a BEME X 1324.90 ind/m’,

2000 4F 3 AHKE, BRI 5 R sh i) B AR 1) 84. 83% , F-3#4{A % 103. 81 ind/m’, ZEVT R ARFRAKI
SX12 BB & BIAR R 2, BB E7E O TIP9 SX03 ¥ 618.00 ind/m’ , AR R A A, B B E
12.89% ,HAFMEM AR BEE 1%, N BT, B R BB Z IS Y SEE T G X0, X —Kaf
TERKBI O IR SX03 HEuk XA R fE , PR BINBA KB ; W HAE T SNER a HuiAK It &, FK
PR RL, X 5FFEIYEE MR IEMR 1888 R RTE R sh Y E 716 PR EIER
3.2 HWMEFEHEHIVLSGHERRER
3.2.1 #HFE

HERYRFE A KRB WEENIRER T P 5 RN O X Bk, Bk,
AR KBS YA R EA T, T— S N S ESR R O XA ER) . 1999.2000
ERITFA A EFEHE 8 ~ B 10, A PR, WK MR UEBEIK & R4 K& (Sinocalanus
dorrii) HEF SIK F EIIRERAAAARILE O O] SX01 ~ SX06 Fuk , iniE 4R RI/K FEAE 1999 45K HAY
KRBT SX02 Feuli , KR E Ny 2,1999 4R FOKBAG REAEE K EB 15 T SX04 #£3f, F U 0. 12,2000 445
KB, GREAEE K & GEREIKE KB SIKE GE RS T SX01 ~ SX06 #£3k O ILAN , Br SX06 FEuk, H
RAEFEVEERE/INT 8, W O 2RBUKFEE K E  RETEKE KB KE KL H 1 R 45 4F ( Monoculodes lim-
nophilus ) % FE AR E 26 LI T B SX11 ~SX14 Wi LATE X3, R inE B MK & ( Euchaeta con-
cinna ) ¥ ERI/K % ( Euchaeta plana) | JEBEET B ( Sagitta enflata) 1< R 46 4 4% ( Hyperia macrophthalma) \ K
ORI Euphausia pacifica) \HHEBEI Themisto gracilipes) SR K B} — R T 42 265K F 29 9 SX11 ~ SX14
PARKE, FKHlETRIZRRER, hRKTEEY &, 7 E1001a BrEhE R 10 ~ 15,55 2 & ihfhs
B, R A — g RE N . NEERIE , KRR E /DN, mRKTEE /N, 1999 E/5KEN
FeRb4E , HUKEIRE, 10 SFEEEARIE A DTN, 2000 ERKH 10 S B UIM O RHEH . 1999 £ KH,
R PKEE T, BN AE KR EET 15, SRR E 5B EE B 047, e R K
ABEMRR , 7 F KA B AR SR, BIH 54 .y =0. 34134 + 0.0112x(r =0.9341,n=8)

N

o T,

31.8° 2 T \ o b TN L&

\\\\\ ~ / / 318 - < \\ \
316° | N 316° - ~ ,
31.4° w ,/ // 314° L g
31.2° |- ( ) 31.2° L

‘ /
31.0° - 31.0° |
/ “ \\ Q\PO

308° | ! [ L \ 308° |
06 L PR 30.6° | //

/N// '\\;‘ \ /b‘
30.4° - LT : 304~ /

/’ (jq . \ .
302° I \ - 30.2° |—
e \ A e

30.0° |- é‘iﬁf'@:}f A 30.0° |- aéw' Fox ‘

— Lo g Lot ! ! ot =) 'ﬁcb(,ﬁ Lo .

121.0° 121.7° 121.8° 122.2° 1226°  123.0°E 121.0° 121.7° 121.8° 1222° 1226°  123.0°E

121.2° 121.6° 122.0° 122.4° 122.8° 121.2° 121.6° 122.0° 122.4° 122.8°
B8 1999 4FA /K EhEE 41 B9 1999 4R EKHELE 1A
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Fig. 10 Distribution of salinity in dry period in 2000
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