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Abstract - We carried out a study on thermohaline structure and phytoplankton com-
munity in the East China Sea during early summer in 2002. As a result of marine envi-
ronment and phytoplankton community, three characteristics of water type were iden-
tified. The former was characterized by the dominant species with diatoms, Chaetoceros
lacinious, Ch. decipiens, Guninardia flaccida, Paralia sulcata, Pseudonitzschia pungens
and Pseudosolenia calcar-avis in Chinese coastal waters, the secondary was done by
lower water temperature, salinity and the dominant species with dinoflagellates,
Prorocentrum donghaiense and Ceratium fusus, in over-all areas and the latter was
done by the dominant species with coastal species of diatoms, Skeletonema costatum
and Nitzschia longissima and silicoflagellate, Dictyocha speculum var. octopers in the
transfer areas of Chinese continental coastal waters,

Phytoplankton community in the surface layer identified a total of 66 species belong-
ing to 36 genera. Dominant species was Prorocentrum donghaiense, Chaetoceros lacin-
tous, Skeletonema costatum. Standing crops of phytoplankton in the surface layer fluc-
tuated between 1.5 x 104 cells L-! and 3.5 x 105 ¢ells L1, And the highest value appeared
in the Changjiang estuaries with high dominance by diatoms and lowest one occurred
in the southwestern area of Jeju Island with high dominance by dinoflagellates.

Red tides with dinoflagellate, Prororcenirum donghaiense appeared in the frontal
areas with maximum cell density, 3.4x 10° cells L., And outbreak environments was
low water temperature under 20°C, and low salinity under 31.55 psu. The vertical dis-
tribution of red tide organisms went to about 30m depth from surface.

Key words : Phytoplankton community, Red tides, Prorocentrum donghaiense, Frontal
area, East China Sea
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Fig. 1. Map showing bathymetry, sampling station and
cruising track in the East China Sea during early
summer in 2002.
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Fig. 2. Continual changes of water temperature, salinity and density through a ¢ruising track from Stn. 1 to Stn. 4.
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Fig. 3. Vertical profiles of water temperature, salinity
and density at differential stations.
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Fig. 4. Species compositions of phytoplankton at surface (left) and stratified layer (right).
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Fig. 5. Horizontal distributions of phytoplankton species
numbers at surface (left) and stratified layer (right).
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Fig. 6. Horizontal distributions of phytoplankton standing

crops at surface (left) and stratified layer (right).
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Table 1. The species compoeition and standing crops of phytoplankton at differential stations in the East China Sea in
summer 2002 (cells ml-1)

ot 1 2 3 4 5 6 7 8 9
n.
Species name \ Layer s T 8§ T 8 T S T §&§ T S8 T S T & T S§ T

DINOFLAGELLATES 04 02 3481 0 143 5.6 1346 2.2 1743 0.5 63.7 195.7 11.7 0.3 52 01 435 2.9
Alexandrium  tamarense 0.1 0.1 0.1 0.2
Ceratium furca 0.1 01 01 0.2 0.2 0.1
C. fusus 0.2 0.9 105 04 05 01 0.6 08 02 06 0.35

C. kofoidii 1.2 29 03 01
C. tripos 0.3 0.2 01 03 005 0.1
Dinophysis acuminata 0.1 0.1 0.1
Gonyaulax sp. 0.2

Gymnodinium breve 0.3 0.1 0.1
G. mikimotoi 1.5 02 11

G sanguineum 0.1 0.1
G. Spp. 0.2 4 0.5 0.1 0.2 01 0.1
Gyrodinium  spp. 0.1 0.1
Oxytoxum scolopax 0.1 0.3 0.3
Podolampas  palmipes 0.05
Prorocentrum  donghaiense 340.2 0.1 52 1242 18 1728 05 63.2 1944 6.2 05 01 035 05
P. triestinum 0.1 1.9 0.2 02 0.9 0.05
Protoperidinium  bipes 0.1 0.2 0.05

P claudicans 0.05

P. leonis 0.1

P. oceannicum 0.1 0.1

P. pellucidum 0.1 02 01 0.1 0.1 0.1 0.1 0.25

P. Spp. 0.1 0.1 0.2 0.25
Pyrophacus stenii 0.1 0.1 0.7 0.3
Scrippsiella trochoidea 0.1 7.2 0.1 03 11 01 2 1.9 14
unidentified dinoflagellates 0.3 03 0.2
PHYTOFLAGELLATE 02 0 06 0 01 01 0101 0 O 0 0.7 93 07 1.7 0 4556 6.5
Dityocha fibura 0.2 0.1 0.1 0.1
D. speculum var. octopers 0.5 01 01 0.1 07 92 07 1.7 456 64
Eutreptiella  gymnastica 0.1 0.1
DIATOMS 150 48 01 02 01 52 13 05 57 60 83 20.6 89.0 10.8 94.1 17.6 269.6 203.6
Centric diatoms 150 48 01 01 01 50 1.0 01 42 57 6.2 198 63.8 10.2 90.6 16.3 253.0 269.1
Asterophalus  flabellatus 0.1 0.2

Bacteriastrum  spp. 0.3 015 0.1
Chatoceros curuvisetus 14 0.3 0.5 04 045 0.3
C. danicus 0.2 0.9 04 03
C. decipiens 0.8 0.2 35 02 153 08 2035 9.8
C. didymus 0.5 0.55

C. diversus 0.4 025 04
C. lacinious 2.2 171 55.8 86.4
C. lauderi 3.5 2.65 23.2
C mitra 2

C. Spp. 1.2 01 0.1 2.4 05 13.7 0.2 346 156.6 1224
Coscinodiscus  gigas 0.1 0.1 0.2 0.05

C. 8p. 0.1 0.1 02 01 005 0.1
Ditylum brightwellii 015 0.1
Eucampia zodiacus 0.3
Guninardia Haccida 0.1 1.7 04 41 04 175 126
G. striate 0.8 0.3 0.3 1.3
Leptocylindrus ~ danicus 0.2 0.2 0.9 1.3 11
Odontella aurita 0.2 0.1
0. sinensis 0.2 0.1

Paralia sulcata 1.6 4.2 07 46 4.1 175 05 56 4.1151 195 1.7
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Table 1. Continued

st 1 2 3 4 5 6 7 8 9
I1.
Species name \ Layer s T s T 8 T § T S8 T 8 T 8§ T 8§ T § T

Planktoniella  blanda 03 09 0.2

Proboscia alata 0.1 02 0.5 0.5
Pseudosolenia  ealcar-avis 0.2 1.2 7.9 38 25
Rhizosolenia  hebetata 0.2

Rh. setigera 0.05
Skeletonema  costatum 126 18 1.0 1.0 379 06 4.6
Thalassiosira  rotula 0.1 0.4 0.9 0.1 0.1

Th. sp. 0.1 03 0.1 04 0.2 1.5
unidentified centric diatoms 03 11 01 03

Pennate diatoms 6o o 0o 01 0 02 03 04 15 03 21 08 252 06 35 1.3 16.6524.5
Bacillaria paxillifera 0.8 0.3

Diplonesis spp. 0.2 01 02 01
Navicula Spp. 0.1 0.2 01 06 01 01 1.3 03 03 1.0 035 1.0
Nitzschia longissima 0.3 02 01 216 0.8 02
Pleurosigma  sp. 0.1 02 06 04 02 03 07 0.05 0.6
Pseudonitzschia  pungens 0.7 0.2 0.6 0.9 142 212
Thalassionema  flauenfeldi 03 02 14

Th. nitzschioides 0.2 0.7 04 1.55
unidentified pennate diatoms 0.2 0.8 0.1

TOTAL (cells/ml) 156 5.03488 02 145 109136 28180 65 72 217.0110 118101 17.7278.5 303.0
No. of species 6 6 11 2 9 10 10 10 21 5 18 20 39 15 34 7 45 36

3 : surface, T : Thermocline (stratified) layer

Table 2. Dominant species of phytoplankton in East China Sea during early summer 2001

Surface Thermocline Layer
Dominant Species Dominance (%) Dominant Species Dominance (%)
Prorocentrum donghaiense 56.3 Prorocentrum donghaiense 35.1
Chatoceros lacinious 5.8 Chatoceros lacinious 151
Skeletonema costatum 4.2 Paralia sulcata 8.5
£%3 41900 (Fig. 6, right). 53] 44 eslde & 3 Az
¢ depie Aezss) AN 2sud 22

ot e dmeks Gelyslo. 20023 O]% AFele TFFHAAE oFHe=s o
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3 5-AFE . Prorocentrum donghaiensed] 213t Aoz =g =4
27 T AEEHIE ZHAA oF 5% ol oz AA 29 TENA 3.4x105cells L2] UM
8] 4¢3z &8sl 2 Table 2¢] JeM 4} =, HUEZ #H4 30,000 km? o] AFe] FEEE | GeljA T4
EZd A 8lnzx{<el Prorocentrum donghaienses} st Azl 29 Sof dsiAe 283 & 4 ¢
ZA12 Fz7¢l Chatoceros lacinious 9 Skeletonema o) g e o7z A YA EXozs B E
costatume] 23 AT W& WHE, AF R T30 o 28 Az oA 37 AGuc 44 50mE
= Pr. donghaiense, Ch. lacinious ¥ Paralia sulcateZ- ZAog 3= 4F dHre] debpe) divhdE 9
e, E - A S AL A29AE2 o, A3eH e gote] A G WY EA B Aoz H
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Fig. 7. Horizontal distributions of red tide organism, Pro-
rocentrum donghaiense and phytoplankton stand-
ing crops at the surface (left) and the stratified
layer (right).
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Fedepol 9] AMEE 8GR 1985 Yoon and
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a9 FAASAIL A4 A9g s B
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o] opyl Z7)e 28 AEEHAE AExS,E HEE T
25171 o8]t Alxfr) AAd el ZA wEe
o A S FHez w2 AT F BT 9H
2 g-8-& Bk W4 A BE olE 2
= A 8] ok Aol AN B el B
A Akl e A% $3 d ¥ 5%
aex Ao e 23 $F d4
o9 A2)Ee Aot & 4 ek

=3 JEF B AR 63 o] BRRG £
AN wA et A2 FFIHY AEEHIE A
B2 520F RIA HAE Ridoe et d
Z] %} (Yoon and Kim 1994; Yoon et al. 2002). t}gl, &
249 A% $AEe] FEA7F obd wofhiel 25
He Uehle SR EzRels, 2AAAHe obztelet
T 2718 nEEhy 2o AR HEE
79 odFoz]e]Fe] 2FF A} (Kamykowski 1981)=
el #abelgty G v 22, Yoon et al.
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(2002) FFIse] HEEFIE AEFE vehis
Chlorophyll a5 %9 7% dxd oz AW A& o
F22 B HellM AR, 2 0z dupti &)
Aol A w3, e At FARAY fFAede 35
+ e Ao Fo}, 59 Chl-azxs W57
49 depraiE FFAT AR A8 Aol
(Edmond et al. 1985; Aoyama and Hayashi 1988; Matsu-
da et al. 1989), +2F Hq2 xFo= IY7se 4
2EPaEe) Y45 383 Jares YAk oo
A %+ Yes ARsgt

Ag B2 BA FALA FWE2FA Proro-
centrum donghaienseol] 28 A z7} FGRA oz W7
B AL g o)A F, AF7A) g aka] Hell M
2] AEgEgdaE YdAe 44 G5 (Nagasawa
and Marumo 1967), 2% F=% ¥ FHzSY=E S
ot Aol Wik ols, £3BH DA FeiHal
AR $7%e Qgsl dasde] Aol 3]
o} (Gessey and Tester 1993). 121}, B FAlel|A] K]
A B9z el Hze sl Lu et al. (2002)2 Pr.
donghaiense®] 71-% 19954 o) 4¢3} 54| kA7
5] dgtal el dekel dinpd o) AA s
A GANAM P4 10m W2 8~ kmol] F3}
RS AzE YA Aoz wusigoh =3
LA A #eFRAL 20 17T°CellA] 20°C, o]
20 psus| A 28psu 7)Y A& JelH, Chl-a ¥
=T 200pg Lig sk Aew Rudy gtk &,
2 Fo 9% Axr AN FIAFAL A
o BAXE Zol ZAAA oluel dake] B9AA
o el FUHE Bpdel o) Soe o
o], detast hdnael g Aol oz
FAHRA 2 24 2948 A6l D Aoe B
e, g, Al B4 AAA deial Ak
2] A7Mez 197K WAskT gles, 9 315
peus. s MW 4 BmAAE O JET
NEETIEN
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