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Fig.2 Distributions of temperature, salinity. nitrate. phosphate and silicate in the surface layer in the study area
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1 PERXRFEE.FRELBE(Y)HERE 10 BIZHFEY 9
Table 1  Top 10 dominant phytoplankton species in the southern Yellow Sea and East China Sea

(Ranked according to the dominance index (Y) of each species)

Pt 3R HE 44 i il Y K Y
1 W5 ICHE4E S Thalassiosira nordenskioldii 0.103 3 T hZEL # Pseudo-nitzschia delicatissima 0.135 5
2 KPR R4 Thalassiosira pacifica 0.091 2 B MBI Paralia sulcata 0.089 9
3 WONE W $ Prorocentrum minimum 0.019 5 E 55 F W Chaetoceros debilis 0.007 9
4 HAEWHL 8 Paralia sulcata 0.015 5 AN R 3 Prorocentrum dentatum 0.006 3
5 i [CWRB #E Ditylum brightwellii 0.007 8 22 HF L B Thalassionema nitzschioides 0.003 2
6 WETEIR B Corethron pelagicum 0.006 1 B Noctiluca scintillans 0.003 1
7 B & W Skeletonema spp. 0.005 5 W/NE B Prorocentrum minimum 0.001 6
8 {7 LR BE Gymnodinium sim plex 0.002 8 HEAR it 50 B35 Scrip psiella trochoidea 0.001 3
9 BB Gymnodinium sp. 0.001 8 =B Ceratium tripos 0.001 3
10 [ 45 % Thalassiosira rotula 0.001 3 NI B A4S B Rhizosolenia setigera 0.001 0
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J3 R L I R G L 5 ST0,-Si.NH, -N Hl NO,-N e 3 52 B0 5 25 15 AH G 5 1 36 40 i 3 18 5 L 18 6 i
BB FEAMEC,H NO,-NWEZ R EFEMC PREMAMFESHELHEFE AL, 5 Si0,-St M
NO,-N B 5 B8 2 E A5G,
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Table 2 Pearson correlation analysis between phytoplankton cell abundance and

environmental factors in the surface layer in the study area

X % B ¢ S Si0;-Si PO,-P NO;-N NH,-N NO;-N
VT AT ) 0.141 0.060 0.184" 0.074* 0.100 —0.001 0.149

e i Tk 9 0.120 0.055 0.198* 0.108 0.127 0.012 0.190*
Gk 0.121 0.031 —0.060 —0.175* —0.135 —0.067 —0.206

T WEAE P —0.243** —0.425** 0.182* —0.073 —0.024 0.159* 0.303"*

Rt Tk 3 —0.248"" —0.344 " 0.122 —0.063 —0.018 0.145 0.252**

Lk —0.077 —0.361"" 0.222"" —0.053 —0.024 0.095 0.240 **

TE " "RIRTE 0.05 ZKF COUMD b WL AR I, "RIARTE 0.01 K CRUID | 1 35 4 %
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FRAT Y T A 4% T () Ik 300 D sl A A OREAY LR (3R 3) Ui B L B B U I B AR YR A T AL SR Ol I G
SR KT T VR A R AN T FR R ELR R R AR (F6 DL b 2 MR BRN S ZHANG S S 7E 2014 4F (9 A
SR 3, 2009 47 H AR AN R A K I EL A D PR R A AR, R AR v AT AE BB R LR
255 P 22 T e R H R A by e AU BER T e 8V A R VR AR O ) Bl 2 LSRR BE B O L AR R
AR A E B R ISP E e AR R A B RN E SR DL EA R
SR I L Lk SR 388 T 4 S 22 (56 3) L i AT i R 9 A Y L A 25 S 0. g ol i A T ORL A SR R T L £
B2 PP KT I R AT T o P 5 A 8 A Y R (121°007 ~ 123°307E, 30730 ~32°30" ND MY, $v4E Fil A
FR 98 25 9 R (121°007 ~123°50"E,30°50" ~32°00" N) M 530 $6 [X Jaf 1) 2 5 2 o A JE 9 A 45 ol K AR 1R
DL DX T AR R A A T AT X A 1 R A A (B D)

JEAE v R TR R ARV T TR AR O S R 2 AR BE O B2 (R D . TSR R B BE S
i ELAT TG 1) B0 N 1 L 7E B SRR T I B R R A G R B RE L FRATTIAC L SRR A T LA
S0 240 R VR T A 200 B A T T DA B A A5 B R L R KRR AT A VR s AR T B A
T 25 B 40 A6 R Dl A8 v 25 T K B 40 B 7 % R am 12 5 59 ANIE VTR 25 A 40 M T LA AT SR A 9 i 3h Y
BE, A SRR W HoKEh )1 B 22 0 AR T B AR X SRR AR S R L R

32 FHEEVHERFESHRERFHIEXE

AT E AR 0 A0 = 1 T AT K TR A X 7R 2R A0 = v DX R T B v DX A ) v
X3 (] da) o 3X 5 JE 2 KB IR R0 0 A B H A — B0 2e~ & 2e) . BIFSE & B0, 4 VT ol ik K B2 ) Uk 36 2 K
(O TH R RIS SR 2 A ROk . BEERRXGEW T RKRIL IR KA 5 3 T I B Wy
i 1 R AR M X (B 2~ 2e) 5 [R) B 76 B 20U R A DX 3, AIBTTET A R B 13 3R 3k 40 A v LR IR SR 2K
(R T+ (B 3¢ AL 3D, iz X3 2 K R e 70 8 1 48 3R 403X 5 T AN IS8 25 A 81 IR, 2 AN X
T R Y R AR N S BT IR A Y A R R i E A

T VT R DXV DA A AT L R AR (TR 4 ) o BT 40 A 6 BT I AR BT R A A S R R R Y
e A (& 3¢ AL 30 {HL [R] A 7K (A 3k B 76 B TR A Bt s 20 (&) 3b RN 3e) . R SR W98 & B, & 25 0
TR X T KRR KR B TRIR A AT MR R KL B R L VR AR A A K sz B RR T
FARAZ DX I SR TR B A TR A ) A K B 2 B B TS O M T B AR . 59 A L AR U I M X TR
T HEL ) 400 TR0 = 5 B 5 5 TR 1 T R T AT (TR da) , X5 8 FR SR MR B 1 A A s L A — B (T 2¢~ & 2e),
IR R, ARG /K)Z 50 m DIRIBGZE X, 5 75 40 & S8 AIK, PRI ) 1 AR K ) 32 B E R 3R BRI

TR A ) A M S RE 5 R BE IR 1Y Pearson AH OGPk 43 A1 3 W], e B VAR VAR S0 A 4H MO E EE R S1O,-Si R
NO,-N ¥ 5 525 1A 5E, 8 40 i = B2 R PO, -P Al NO,-N #eEF 5 |35 R 56 (6 2) , X Fh 22 7 1 RE IR
RESE A B AR AR ORI 25 S A o6, RESEIE IR MLE T o8 & [ R AU, 7678 3R $h 7o 2 I SR 5% vh mT LUSE AR AR K AR
PP B R BT AL B, C (0 ik 5 20 = B 10 v A DX R A 50 5 R vk B 1 v L DX R W
(A 3c. & 31 31,18 6b. & 6e FE 6h) , PRI AE 3 40 = 3 5 8 S Eh vk 3 528 B0 4 38 1) JE M OG 76 /R0 7 IR SR Uk
JE DI O St o7 . 5 R A L D B RB IS N S SR AR . PR ORI IR A B R E
F18 o A6 SR R AT rpn] DUE o 38 & Fo At /N BUAE Wy kb 58 A B 3R T B L RO Y SR vk A, P
ik 5 5 07 AT A — A AR AR O B T e 9 D A Pl T R R B A S A e RO B R R G A 3
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Table 3 Comparison of species richness, dominant species and cell abundance among historical data in the survey area

T3 40 i
fi # i TE LR kS Pl , B kB
(X10%4~« LD

HAG R H % Prorocentrum dentatum

121°00'~124°30'E ) T 5N ZETE 3 Pseudo-nitzschia delicatissima 1 SCRR17]
009-06 73 5.94 k[ 17
33°00' ~36°30'N HAEW 53 Paralia sulcata
H 2L ¥ Nitzschia sp.
KETFEWREE B Thalassiosira pacifica
121°00' ~125°12'E B H 3 Paralia sulcata
Eis ) , 2014-05 185 . 14.68 SCHRLT6 ]
31°12"'~39°15'N K IRUE#E Karenia mikimotoi

B 4 W Skeletonema spp.

W R85 Thalassiosira nordenskioldii

119°00'~124°00'E KEVEWFBESE Thalassiosira pacifica
, , 2017-04 95 . - 45.75 A5
31°00"'~36°00'N /N3 Prorocentrum minimum
H A WAPL ¥ Paralia sulcata
HAEWI R % Paralia sulcata
121°00'~123°30'E H15 % Prorocentrum dentatum
) , 2006-05 77 N 397.94 SCik[11]
30°30"'~32°30'N H 4 Skeletonema spp.
KICHLIE # Karenia mikimotoi
KHGHZEIE ¥ Pseudo-nitzschia delicatissima
120°50'~123°59'E HA5FH W ¥ Prorocentrum dentatum
) , 2007-05 144 . 78.9 3Cik[10]
26°50"~34°07'N i 453 Skeletonema costatum
|3 7 5% 3¢ Thalassiosira rotula
HAGJEH ¥ Prorocentrum dentatum
4 120°50'~123°59'E F B 453 Skeletonema costatum i o
R o - 2008-05 155 \ 266.36 k23]
26°50"~34°07' N MR M TE B 3 Scrippsiella trochoidea
HAEWI R Paralia sulcata
%2 Je B 4 ¥ Skeletonema dohrnii
121°00'~123°50'E HEEWAFI®: Paralia sulcata o
o o, 2009-04 64 I 582.2 SCHik[18]
30°50°~32°00'N FZI WP Thalassionema nitzschioides
RFNYZE L 8 Pseudo-nitzschia pungens
HU5 8 Prorocentrum dentatum
F 120°00' ~127°30'E TN EEIE B Pseudonitzschia delicatissima .
, ) 2011-05 193 66.94 Skl 12]
25°00"~33°30'N T 4 W Skeletonema sp.

HAEWFLEE Paralia sulcata

Fh 45 Skeletonema costatum
2014-05 105 ZZIE ¥ Pseudonitzschia spp. — SCHk[13]
HAG R 8 Prorocentrum dentatum

122°27'~125°52'E
27°93'~32°05'N

L5 ZEIL B Pseudo-nitzschia delicatissima
120°00'~125°00'E HAWWARIHE Paralia sulcata )
, , 2017-05 119 . 12.44 VN
25°00"'~32°30'N 991 B Chaetoceros debilis

HAGJF % Prorocentrum dentatum

T R h e — 7o B B
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PIETE S EFRBRMAOCHE LT 225 (38 2) . T8 ARG I 3, Aol 358 R0 Y 98 4t i = 32 00 2% 55 6 B 2 W 3 97 A
K5 NO;-N WREE 2 W E IEAOE (R 2) X 5 3RS 25 100 AR — 3, I B i A vl LLE
o 9 R HH S %) 200 i R (B34 S IR A2 KV R K i B S 1 ] R T R X (IR 4 b R 40, BT X s K
A DA B s 7 SR b vk o BB S (T 2b~ R 2¢) . DRI, 7 VR A X R R BRI L 7 3 R vk R bR s A XA
R A EE RS, £EFRS SiO,-Si M R (R 2 X ER TR EEEFEN S E
IX 32 B2 AR th AR VT 0 Ah K2 W VT A XAk (] 4e) L BB S1O,-Si ik BE 5 18 X9 43 A Lo — 30 (B 200, (I, X JF
AN BB U BH J2 2 V3R 19 S1O,-SiMR BE S8 T H SR AR K BN NOS-N 7R IZ X0 ik B 4 vy (& 200 L R
A RESE NO,-N 18 ik B2 il 7% XU By & £ 5. 5 W AN R] AR V6 1 ek 88 1 3 8 e (et B AE ™A
M F W T A T DX T 4b) I X S1O,-Si ¥R BE IT AN K w8 (8] 2e) s 7E S1O,-Si R B e B TL H AR A
WV AT 7 X e 3 = 3 DU AR G 441G L B A S 850k 8 5 SO, -Si A M I AR I 3

3.3 BEHBHMBEFKE

A IR ARAE TR AT FHE A 3 Y 3R — A8 DL IR AR R AR B b5 i 3 22 b v 3 it b A 77 e AR TR R
MR . M B AR, LT B4R R AR S R IR IR A W K AR AR A T A P At R BT
RESE KA, A S WBh Jhy v DG V5% 3 0 R STV T e i, FLrP AE BT TED B A9 3500-08 3571 30 m 7K )23 41 ifg =F B
o710 /LK 6e) . KA KA AL B A TP AE R B K T 50 m A BB IX K (& 6b K] 6e FTIE] 6h) 43X
SR LI 45 5l — B

MQEE@$FEGEEﬁfﬁﬂ€E KA DX 357 Ui A 0 A L 1Y) e o L S A 45 5 2 1 10 ~30 m 7K 2 (]
6a~ &l 6c). VAWITH C B 3400-08 55 A 5] , 7 Vi AFL 470 200 M = B e RABHE BAE 30 m /K2 (Il 6g) . Xl fii %
JZH NO,-N #JE 4 0.36 pmol/L,PO,-P #JE N 0.087 umol/L, H X0 E I5Eh Wk 3h J1 2 0F 58 & BL, 7% %
) A= K 5 09 NO,-N 3 BE R K 1.0 pmol /L, PO, -P ¥ B BIE 0.1 pmol/LE0, L 3% X B 32 )2 K
A 1) 357 % 0 Ve B2 AU o AN P I U R ) 10 A L S RO DA ) 0 L B Y R R AN SR I AE R JE L TR
TEEFRERW BB 30 m 2. BATIN N BT m @1 h 3R Z K 100 5 ok 78 70 B 32 88, 38 7 24t
Vi B R ) 1 A A T K A AN ik U 3R 2 K IR A A BB A B 10~ 30 m 1Y K2 . S B i A ) 48 i
F B Y fe e (4 TP AE K AR X IR R 2

R v R B0 v S K A DX A R b Sk s R A RO TR RE B R TR IR R E R R R D
BB BT R K AR Si/N LB B KT 1,

R4 HEBPMAERBRHBUABFEE MEYWME SiI/N ILE

Table 4 Cell abundance, dominant species and Si/N values at the bloom stations in the central southern Yellow Sea

‘ A : .
B i KJE /m {4 Si/N i
/X103 « L7

W W55 Thalassiosira nordenskioldii
10 571.16 o 1.38
KV-FEW5ESE Thalassiosira pacifica

3500-09
it QM 8% 8 Thalassiosira nordenskioldii
20 275.88 . 1.44
K- 4% 8 Thalassiosira pacifica
KPR EESE Thalassiosira pacifica
20 383.81 — 6.41
i [Q 85 % Thalassiosira nordenskioldii
3500-08

W R EE ¥ Thalassiosira nordenskioldii
30 1005.35 - 2.06
KV M4%E 3 Thalassiosira pacifica

KM 5E 3 Thalassiosira pacifica
3400-08 30 177.19 e 1.90
ML ¥ Thalassionema nitzschioides
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PO e B A B e I DL R R TR I . DRk BT v VS A 2 ik K R % 5 A U A ) o O A T
B B SR E AR R

4%

FATHAKCRAE S RGEHATFE 2017 45 7 25 g B 7R T 15 Jul 000 37 05 A 0 O 2 4 %) L S BRI IR 7 K &%
AT T 0 Hr

XF 306 A I A W) R i 8 40 A S M E PEUEAEY A 1] 55 T8 146 B, Aok ol A R P O A DR Y 32 SR AT
YIHRERE . A= 22T 7 T . I A DX it R 0 0 il AR A0 2 M R T A P o O 3 S o R K P R T
PEY) R, P B 0 AR T O Sl 0 A 0 O B b 1A AR IRk g Sy T G b e i o A AR R R I B
(Thalassiosira nordenskioldii) . K 1EWEEE B (Thalassiosira pacifica) /DR B (Prorocentrum mini-
mum) FEANGWAPL # (Paralia sulcata) 4 . A E B AR AP H 2 55 h 22 T2 8 (Pseudo-nitzschia delicatissi-
ma) BRI EE (Paralia sulcata) \Z 59 B#E (Chaetoceros debilis) F1E 5 i H ¥ (Prorocentrum denta-
tum) A o AR DXUF I R ) A S B A AR 2 A e DX e T v X R R S DB, WO A B R
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Y0 = B A A R A R B AZ E IR 0 AR s A BT B K VL MR UK B R 40 SR R B R R 2 UK B3 T 4 il o ]
WEVR R R TR R EOHT Ol TR B IR AR T R BT 2 A DX IR AT A A0 M R 0 = . R A R R B
g T A K A8 DX IR0 T T A D 5 A L IR ke 9 A T S T LR v ) T R S 3 R Bl i RO R U TR
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Phytoplankton Community Structure in the Southern Yellow Sea and
East China Sea and Its Relationship With Environmental Factors

GUO Shu-jin**?, YAO Qing-zhen*®, WEI Chuan-jie**, SUN Xiao-xia'"**"’
(1. Jiaozhou Bay National Marine Ecosystem Research Station . Institute of Oceanology, CAS,
Qingdao 266071, China;
2. Key Laboratory of Marine Ecology and Environmental Science s Institute of Oceanology »
CAS, Qingdao 266071, China;
3. Center for Ocean Mega-Science, CAS, Qingdao 266071, China;
4. Key Laboratory of Marine Chemistry Theory and Technology , Ministry of Education, Qingdao 266100, China;
5. College of Chemistry and Chemical Engineering s Ocean University of China, Qingdao 266100, China;
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Abstract: A comprehensive survey was carried out in the southern Yellow Sea and East China Sea (26°00" ~
36°00'N,119°30" ~125°00'E) during spring, 2017 (04-20—05-09). Phytoplankton community structure
was studied with Utermohl method, and its relationship between phytoplankton community structure and
environmental factors was analyzed. A total of 146 taxa belonging to 55 genera of 4 phyla were identified.
The phytoplankton community was mainly composed of Bacillariophyta and Dinophyta, and there were
also a few species belonging to Chrysophyta and Cyanophyta. Most of the phytoplankton species were ne-
ritic species, and dominant species were Thalassiosira nordenskioldii » Thalassiosira pacifica s Prorocen-
trum minimum and Paralia sulcata in the southern Yellow Sea and Pseudo-nitzschia delicatissima ,
Paralia sulcata » Chaetoceros debilis and Prorocentrum dentatum in the East China Sea. Cell abundance
ranged from 0.07 X10° to 547.87 X 10% cells/L. with an average of 29.45X10° cells/L, and high values ap-
peared in the central southern Yellow Sea and coastal East China Sea. A diatom bloom was observed in the
10~30 m layer in the central southern Yellow Sea. Phytoplankton cell abundance correlated significantly
positive with silicate and phosphate concentration in the southern Yellow Sea, and showed a significant
negative correlation with temperature and salinity but a significant positive correlation with silicate, nitrate
and ammonium concentration in the East China Sea. Shannon-Wiener diversity index ranged from 1.05 to
4.86 with an average of 2.48, and high values appeared in the coastal area of the southern Yellow Sea.
Pielou’s evenness index ranged from 0.02 to 0.97 with an average of 0.57, and high values appeared in the
coastal area of the southern Yellow Sea and offshore area of the East China Sea. This study could provide
useful information for phytoplankton related ecological study in the Yellow Sea and East China Sea.

Key words: phytoplankton; community structure; environmental factors; spring; the southern Yellow
Sea; the East China Sea
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