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Abstract:
plankton and water quality parameters from 17 stations in

Based on the analysis of meso- and macro-

the Yangtze River estuary and adjacent regions in the
summer of 2019, the present study investigated the spatial
distribution patterns and major factors influencing meso-
and macro-plankton. Under the influence of freshwater -
seawater mixing in the Yangtze River estuary region, the
species number and biodiversity indexes increased with
increasing salinity in this transect, and the dominant
species significantly differed among freshwater sites and
low- and high- salinity sites. The density and biomass of
meso- and macro-plankton in 13 stations of the typical
transect along the Yangtze River estuary - East China Sea
continental shelf showed no significant relationship with
Chl-a, and significantly negatively correlated with the
concentrations of nutrients, indicating that bottom-up
effect was not the main controlling factor for the plankton
distribution in this transect. Under the influence of
multifactor changes derived by freshwater - seawater
mixing, the main controlling factors on the distribution of
meso- and macro-plankton exhibited regional differences
related with salinity. The present study for the first time
conducted in situ observation of plankton using a
continuous particle imaging and classification system
(CPICS) in some of the high salinity sites, and obtained
n situ photographs of meso- and macro-plankton, which
could support the species identification of macro-plankton
Noctiluca scientillans,

(such  as Diphyopsis

chamissonis) , and could support the identification of
copepods to subclass. The results of in situ observation
by CPICS (vertically moving) and laboratory analysis of

field samples (obtained via vertical tows) showed a
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similar tendency on the changes of species numbers. In
the future, with the help of long-term in situ observation
in the whole water column and intelligent analysis of
mega-data, CPICS would provide important real-time data
for the species composition and evolution of plankton in
the East China Sea.

Key words: Yangtze River estuary; plankton; in situ

observation; biodiversity
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Fig.1 Stations of marine observation and plankton sampling in a typical transect along the Yangtze River

estuary- East China Sea continental shelf
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Tab.1 Community characteristics of zooplankton at A1 to Al3 stations in the Yangtze River estuary- East

China Sea continental shelf
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Fig.2 Relative abundance of meso- and macro-plankton at A1l to A13 stations in the Yangtze River estuary -

East China Sea continental shelf
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Tab.2 Dominant species of meso- and macro-plankton at Al to A13 stations in the Yangtze River estuary -

East China Sea continental shelf

- LI
Al~A3 Ad4~AS5 A6~A13

HHETE/KE Tortanus vermiculus 0. 069 0.072

KIBVFIK3F Schmackeri apoplesia 0. 055 0.059

PHKIE G KT Oithona similis 0.023 0.045

I RIE MK Labidocera euchaeta 0.022
/MU IK & Paracalanus Parvus 0.092
T K T Paracalanus aculeatus 0. 090
SRETINYT K T Paracalanus crassirostris 0.083
K- 3% Acartia pacifica 0.076
BAERS Dolioetta gegenbauri 0.033
REJHESST W Sagitta enflata 0.030
FEEEHN K F& Euchaeta concinna 0.025
WA IK B Diphyopsis chamissonis 0.022

£3 KIO—FEFRHEAL~ALI3 I K RELEHE Y SR

Tab.3 Biodiversity indexes of meso-and macro-plankton at A1 to A13 stations in the Yangtze River estuary -
East China Sea continental Shelf

bYivA Al A2 A3 A4 AS A6 A7 A8 A9 Al10 All Al2 Al3
H' 2.11 2.32 2.12 2.23 3.25 3.61 2.65 3.22 3.33 3.58 3.96 4.23 4.47
D 1.12 1.44 1.23 1.78 2.52 2.23 2.37 2.42 3.01 3.08 3.08 3.12 3.04
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Fig.3 Density and biomass of meso-and macro-plankton at Al to Al13 stations in the Yangtze River estuary -

East China Sea continental shelf
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Tab.4 Major water quality parameters (average value from different water layers) and DO in bottom water

at Al to A13 stations in the Yangtze River estuary -East China Sea continental shelf

. - N o(Chl-a)/ S T o cJEJZDO)/ c¢(DIN)/ c(DIP)/ c(DISi)/
st wE WE/NTU K(pg~L Y BE/C (pErEnol-L D (pmolL™H)  (pmol-L™")  (pmol-L.™Y)
Al 0.15 48. 68 1.28 28.92 7.09 106. 58 0.65 117. 49
A2 0.15 97. 40 1.40 28.83 6.94 100. 87 0.53 107. 81
A3 0.15 117. 38 1.63 28.98 6.71 109. 89 0.62 104. 54
A4 1.47 111.61 1.97 27.93 6.53 107. 74 0.73 106. 63
AS 12. 36 114. 35 1.49 26.97 5. 89 71.97 1.23 66. 43
A6 19.11 64.43 2.34 25.37 5.54 57.13 1.05 60. 48
A7 24.99 38.93 4.93 25.88 4.85 36. 24 0.50 38.02
A8 27.47 46. 33 4.55 25.22 3.37 28.10 0.48 28.74
A9 27.44 31.96 2.30 24.17 2.42 25.02 0.54 29.13
A10 30. 14 17.49 1.29 23.69 1.64 21.75 0.56 24.78
All 30. 78 1.82 3. 30 23.69 2.90 15.57 0.61 16. 08
Al2 31.34 0.38 5.29 24.91 3.24 9.50 0. 30 .99
Al3 33.04 0.91 0.44 26. 15 4.24 4.00 0.21 7.18
x5 KIIO—FKEMIEAL~AL13 (KRS HB K REIEXES

Tab.5 Pearson’s correlation analysis between water quality parameters at Al to A13 stations in the Yangtze

River estuary - East China Sea continental shelf

KIS e UIES Chl-a TR DIN DIP DISi
AN 1 —0. 641** 0.002 —0. 669%* —0. 977** —0.234 —0. 948%*
MU 1 —0.214 0.323 0. 693%* 0. 548* 0. 680%*
Chl-a —0.411* —0.185
L ! 0.190 e —0.320 0. 482
DIN 1 : i 0. 391 0.386
DIP 1 0.432%

% IR p<<0.01; 375 0.01 <p<<0.05,

2.3 KiIIO—WMMBRKAKREABEZRED S
TRHFE

AT T RIR A TR A X 1] 4R T 2B ff 2B TS 4
(1) B T T 3 o7 A AR R B A 15 (28, 56~32. 86,3 7)
SRR BE S Ry 23, 37~25.09 °C, 5 A W 1l =5 £k
X (A6~AT13)ZfBL, i £k 2 oe S 23 7 Uit A= 0 A
TR FFE (F4) , EE SR a3 K
@ /MUK 3 BT K 3 GRATIUET K
LS G5 R I AR ST K 3 . TR S
T AR (B2) B REET B (B1.B2 & B4) , KA K
MUEIKEE(BL~B4) , X L6 Ffds 55 A Wi = 55 X AH
Al Ah, 7E 2019 45 = 2R UL A A vk, B Wi
WA 20T 95 3o 72 W5 HH BT P R AT AL £ O o A e R
(JEaD) . S8 % 4wt kA I B2~B4 ufi i Krh

PR A R L E A RO B (Noctiluca
scintillans ) , HARXT ERE 4350035 5% .2% . 12%

BB I 037 (1) 7K IR By 23. 37~25.09°C, 5 A
Wi b X 22 A K, M B2 B4 B, KRS
P AIE SRR S i (DIN) B3 TR (R 7)) hikrh i
VR iR 3 4 8 (5679 ~927.5 A -m ) 5 R
(465.5~659. 7 mg-m *)Z# LI iz EE S A
W IAT = R X (A6~A13) —E (&1 3,58 4) . B Wi ai ik
H7KAA Chl-a & i 5 32K T S H0 3 00k, R
ZWTTA) A 7= T T REAZ B RIR K IR A R R Y £
R AL [F 52, R AR i A 2 M A i
IR B R G R B3 301 0 : R*=0. 97, p<<0. 01;
R*=0. 66, p=<<0.01) . DIN ¥ & (45 R 505350 4 -
R*=0.97, p<<0.01; R*=0.65, p<<0.01) & @ &
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F6 KIND—REMEFHEVEE.EYESKRSH
Y Bz /R AR K S A

Tab.6 Pearson’ s correlation analysis between

plankton density, biomass and water quality

parameters in the Yangtze River estuary-

East China Sea continental shelf

KRSk BEORHEMARNE
W AWy a
AhRE 0. 938** 0. 941
M —0.399 —0.392
i —0.478 —0. 466
o(Chl—a) 0.363 0.375
¢(DIN) —0. 943 —0. 953%*
c(DIP) —0. 582% —0. 575%
c(DIS1) —0. 933 —0. 945%*

0% FR p<<0.01;* 378 0.01 <p<<0.05,

FIRF R, M5 Chl-a & &80 1835 56k, R IR K
TRAFZ T A Bk PR R AR At 2 52 B WG 1 A v 78
I AN EZE R ZE . Horp BLS K AE
A B A i fe I, TR R TR G343
9 29. 32 NTU) BRI 1 F#IEAE ) 19 A4 K (Chl-a “F-1
TR 0,15 pge LY SEm R TR i s A 1 B
(_EATRAN) o B2 K B3 Wi KAt BE A%, Chl-a &

BBl B E TR, KPR PRI A W5 B e A
BT S . B 7R & B 7L (DIN & & i
)M T Chl-a & 241K (0. 83 pg-L "), [HiZ 7K 5k
KR R Sh ) B B W e ik 927, 54 -m T
659.7 mg-m °, W fgH T HAHEE LT B2 ) B3
DI g AN

100

80

60 -

40 +

AEXTERE /%

20

B4 K IO—FiEZE B1~B4 i {0k f 82 i 4 #4834
FE

Fig.4 Relative abundance of meso-and macro-plank-

ton at Blto B4 stations in the Yangtze River

estuary - East China Sea continental shelf

R7 KIO—FRiBMEBL-B4H T EKRSHMECRERRKE) BE EMESREAHE

Tab.7 Major water quality parameters (average value from different water layers), abundance, biomass, and

DO in bottom water at B1to B4 stations in the Yangtze River estuary -East China Sea continental shelf

S o E/NTU p(t;;‘ff)/ TR /°C f :1?1]\2; ¢ (( ’i ‘fﬁ 391))/ (/I{Z\”.E,/g ) (?f"r?f )
Bl 28.56 29. 32 0.15 25.09 34.09 4.94 567.9 465.5
B2 32.28 7.12 9.03 23.37 11.99 2.95 828.5 539. 3
B3 32.86 2.67 4.33 23.96 10. 20 3.03 846.3 548.2
B4 32.81 1.24 0.83 24. 20 8.02 4.19 927.5 659.7

AHIESE B YR CPICS JEA W 7 2% B W i
AN AL KR AT TR AR W A A A A A
CPICS R4 24 658 Tk AHER] , Hor 157 kA4 2]
Hird. SN TR, 38k B iRy 320
K BOEEAE YRR . 3 T34 CPICS 7545
SB[ R, 252 155 B1~B4 B7RIR:
YIRIET 61164, ik B sh & a7 dUs |
RS TH SE B A s B sh 1A kR4
WA KEREE RSPk N S kR R sh ]
A U LR B TP B I RO BN O R -
FL A B BT T AS [i) 3 57 S5 S 00 R 52 56 2 R A 445 2R
B B P R A AR AR R — B 4
fiirh, CPICS 7E B4 s (i 2 Wi L YA i 2

(62) , Mzl R AR B 0 K h B Pl AR 2 S =
LR R YRER 2 (21 F0) o DAATREE AR
AL T I ROGBEE B1~B4 43k [F) {3
Mol 1 ST B R R sh T B K BEAE 4
s BB K B, HORBELE B2 uli o7 B ey i 25
B S T TR AT L AUAE B3 B4 s 6 B B 1
MAASERCRATE , CPICS M RO 5k 77 L A AL
H KBRS R PE I Sl 5 AR BCR BT M (15 Sa
5e~51) , e fm T HEE B 5 (AR e AL S S )
J& S i AR B UGN (151 5b) , (AT S5 2
WA, A EE A, CPICS 76 4 A~k i B4 45 3]
T RO, HIH BUIRAE Frn s 211 B s
Pl i, B AAREE) T IEAE 2 R A BOEE (K 5a) .
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UV Y- QU W B R N 530 AN e A B A R SR I 9SS AT S

1371

TG HEAE Ry B W T AR I DL 1) 2R S, X6 R B 3
IO i I AR, , — B I AN BT Y R B AR A 2,
VT JLAE L ERAE S LR R . RO AR AR
BARAEHE, HEAKK(150~2 000 pm) , £ K
H% S B T 8 A0 L BEL A £ 2 L 2 5 EAE

500 pm

200 um

e —
o HILMK

E5 Bl~B4ififi CPICS HRHIAPEZEREYER
Fig.5 Pictures of meso- and macro-plankton photographed by CPICS at B1 to B4 stations

d i

3 GiL5EE

AR SR YT T — R Vg i A B 781 i 7 A v 2R 7
EIRETE AR BB R AT AT, DA B R T
FPRIEAE 0 3 A AR AR SRR AR B s i T S BRI 28
() S 1, 1 R D A W 3 2 A N 43 AN A 1
B Bl ASE R AT I U A DS UL A ] 25 SR AE S AT
SERFEM .

(1) AR VT 1 — 24K Ve oy 24 0 780 D 1y A v 7R 2 i A
YyRh & A e KT SR KR A B R, 8
IR S S (A S T o T TR K B AR B St 7
BRI 7 X AR, I BRI TR K K
BRVFZK 2 UK IE SR SR K PR . KIS
B B A PRI AR LA RIS 2R BR T /N
YIRS BRI K S AR AR R A A7 Bl
RS TR PR HRIRUA KB o VAT 5, T 1 A v AR
U 2B ) W) Fh &K | Shannon— Wiener 2 #F 14 45 %
Margalef =& B854 Btk B hnimig <.

T, HAE SRS AT G . AWF5E & B CPICS XK
TEHEAT AR R T T BUR AR, B B ARHEREASHER , K
SR LRI AN X0 T Ay 2 Vi K SR 5 8 1 A i
T B T A R AR L T RO S

500 um

c L

200 um
=

£ KBt

(2) KA H —ZR g fli 4O EEWT AT Chl-a 5 R Y
7 e A 00 0 A REAE 1 2 9 R R A7 AR B IR 1 2 ) 22
5o TEIRAKIE AL, WA ) FEEAZ R M R
14 HR B ], 2 1 5 e 7 U sh A A 4 BB . AR IR R
AT BT B ARER B 3 7 , Chl—a & B4R A Al
TR S Y I B3 & mT R i e AR AR TR
TS Wi B MR . E R SR BE s 07, 78 R 1R i
FVE SRR S T IR R A K (AR sh W 43 A -
2T LATRON, 32 3] T & 1481k 55 Hofth
PR ENEAT

(3) V7 Ui A5 W 3 22 S RN 53 234X (CPICS) ¥R
JEEE R KBRESE A IR A W AR O b, —
RIS R R e IR A R T v e &
WA o AT CPICS Ji A7 ] T LI 54 B A0SR
GBI AR e A R S o KA S (R
T PR B A R BT — Sk R R
NIV /b o E S

SR, AR Y 4 4 T M S e T YT O RR
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