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Abstract

This article discusses the phytoplankton horizontal distribution and dominant species in Shengsi
Sea Area. The ecological characteristics of phytoplankton and their adaptability to the environ-
ment were also considered. Oceanographic investigation was carried out in the Shengsi Sea Area
(30°30'~31°N and 121°30'~122°42'E) in four seasons from 2016 to 2017. It was found that the total
abundance showed obviously seasonal variations. It peaked in spring with a mean value of 96.00 x
103 cell-m-3, followed by autumn (51.72 x 103 cell-m-3). The lowest abundance occurred in winter
(20.04 x 103 cell'm-3). The mean density of phytoplankton was 51.50 x 103 cell-m-3. For the hori-
zontal distribution, abundance in winter was higher in the near shore than in the off shore, and
other seasons were higher in offshore than in nearshore areas. The aggregation characteristics of
phytoplankton were obvious from multivariate regression analysis. Over the whole year, phytop-
lankton abundance showed a significant correlation with the water temperature. Three dominant
species were observed in 4 investigated seasons, in which Skeletonema costatum dominated in
winter, Coscinodiscus oculus-iridis and Coscinodiscus jonesianus in spring, summer, autumn and
winter. Temperature and DO were found to be major influencing factors to winter phytoplankton
abundance, while in other seasons the relationship between the environment and the phytop-
lankton abundance was not obvious. Comparing their adaptability, Coscinodiscus oculus-iridis and
Coscinodiscus jonesianus can survive in a wider temperature range (7.5°C ~32°C), which enabled
them to dominate in spring, summer and winter, while Skeletonema costatum survived in a rela-
tively narrow temperature range (16°C~32°C). Coscinodiscus oculus-iridis and Coscinodiscus jone-
sianus had the wider suitable temperature and salinity zone than the Skeletonema costatum, while
the later had the higher abundance in winter.
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Figure 1. (a) Sampling stations; (b) Seasonal circulation of the Shengsi Sea Area
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Table 1. Phytoplankton abundance variation in the Shengsi Sea Area in 4 seasons x10° cell'm

= 1. FFEMEREE =N T EXEFEESFTEL

S =¥ Abundance
Z=HT
Season I II 111 4=[X 1418 area mean
% Spring 81.38 58.75 137.5 96.00
% Summer 21.77 21.70 64.63 38.23
K Autumn 45.71 67.04 44.26 51.72
% Winter 42.02 11.88 8.99 20.04
“F14 Mean 47.72 39.84 63.85 51.50
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Figure 2. Phytoplankton seasonal distribution in the Shengsi Sea Area (unit: cell'm )
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Table 2. Phytoplankton dominant species and the abundance percentage

5% 2.2016~2017 FE 2R B TR BEFERELL

4 AL
R Tl 2016 4£ 8 A 2016 E 11 A 2017 %2 2017 %5 A
MR FE%) RBE FERO%)  RBE FERO%) RBE EEH%)
UL R 0.15 15.22 0.32 34.20 0.57 57.06 0.18 19.55
I G R e 0.16 16.31 0.19 21.12 0.14 9.56 0.14 15.64
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Figure 3. Relationship between C. oculus-iridis abundance and surface temperature and salinity
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Figure 4. Relationship between C. jonesianus abundance and surface temperature and salinity
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Figure 5. Relationship between S. costatum abundance and sea surface temperature and salinity
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Table 3. Regression analysis between abundance of phytoplankton and environment factors
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Z=714 season [5] )3 75 72 regression equation n r F p

% winter Y=-7793.5 H+27574.5 DO 13 0.811 12.264 0.001
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Table 4. 4 seasons dominant species aggregation intensity

T4 MBHEANFTHREBELLR

% Spring ® Summer
s - -

Dominant species I = I b I 5 I, be
W8 Coscinodiscus oculus-iridis ~ 26278.3 2.4 1.4 45043.1  12767.9 3.2 22 18587.3
BRICAGTSE  Coscinodiscus jonesianus 25294.2 2.7 1.7 403059  3550.8 1.6 0.6 9785.4
B AT Skeletonema costatum 861871.8 18.6 17.6 910973.6 30406 2.5 1.5 50136.7

X Autumn % Winter
D %%ﬂ] i X — X _
ominant species I 7 Is ° I 7 I b e
WRRGE#  Coscinodiscus oculus-iridis 131573 1.7 0.7 30842.6  24478.5 3.1 2.1 35916.0
BIKIE#  Coscinodiscus jonesianus 7262.7 1.7 0.7 18183.8  9618.7 35 2.5 13538.4
T ST Skeletonema costatum 5648.9 3.1 2.1 8306.8 -1.0 1.0 0.0 287.5

DOI: 10.12677/ams.2020.74012 83 PR EERTI


https://doi.org/10.12677/ams.2020.74012

PR F

4. g
4.1. FEFHTUNSZEINXR

TIPS RGP R, NIRRT At RE R ORIR, S M e BRI AR . AN
FALFERHF RN R A, TR 4 NIRRT, R A e i s
FEAE B SRs, HAGE SRS A R 55.5%, TEiL IR U T A BB E . F
Wk 2RI E L, 4 ZRI 0 fifaH N H 25(30.20 ind'm ™) > FHZE(25.12 ind'm™) > #ZE(16.93 ind'm™) >
£75(9.77 ind'm™), WA SIFHHEY) 4 NFET oA, RIFEZE(96.00 x 10° cellm™) > #Zx(51.72 x 10°
cell'm™) > HZ5(38.23 x 10° cell'm ) > 4&Z(20.04 x 10° cell-m )12k, Bk A —Fk,

42. FETUEBRHXER

U Y 3 TR AR R T VL RTINS — 7, SRR TRV L AR AR N R K, W R LM R
WAN[17], KIRBAS, R EERIC . BRI R RUKER B, W T I A o 1
K, 75 G VBRI ARSI R A E R R, SRR i 3G, TR R P TR IR A R X
B AR R UK IR B, Bl KEE IR, ERMIERRMILEIER T, 7EERNA SR
(Y3 R R VR I R ) TR AR X

KR, RIS BRI ) AR AL A, KK M ARHERS, (R SVEBRIIIERA T, TR A 5 DL i
PR X . &Z, TRV K . BRIEVI I KR B VTR K B S0, 7 IR v ek
DX A e (VR AL D SR AR X

43. FETHSR. AFHERFIHXER

i3 TR (] R3] BRI ) S PR T R SR BRSNS R R IR R AT
I, S5 R WIS B TR IR . RIS A A A AR B, &
LR SHMAZ MR, SHEREARERIMNKE, EFFERNSKREEIMK; FMKEFEFD
T I ARAL 5 XS PR 7 AR SR PEAN R, R EGRIX 2 AT T B AR A KR, BAS
P U AR~ BT RO R AR

4.4. BFPEOIREEE NFFE

AR U Y P A v 0 AL DG A e U R S R SRR AIE R [ 7 75 A0 B G [ 7 R AE /KGR AL TR B384k
V03 ] PP TS BE DR R NG NIVE, KA AT EER A Pl SR B AEARAGIR N = BRI, 72 7P KR
W R, TR KR, A SRR VR EERUEA . b B SRR B 07 5 R A
PR HRAEASSRA, B IR I A AR

4.5. B MR EFH

RIS A 22 S REHOIR AT, SREERHE AL ST KPR IR SEE A AR R 30 AL A0 1) 2B PR A A
Ko RUSGKIT AR B E 252 RN A 5T, RAEVEIR, T IR IR R I i
TEIR ST 3 b W 26 MR IR e M B R IR 07 8, T IMEL Y 40,9835 RN Pl a8 SRR
TRERANAT O3, P IME N 2467; AKFONHDRZ I BRI T A ORAT FF 38, P3N 2047, &5
DRI EE. 28 S S H ML IRIATRHEE, “PHMEDY 2330, T{EDHESRm, HAMZFEI, RER
FEARAAT B 1 2= B PR AR AL

DOI: 10.12677/ams.2020.74012 84 HEERL AT


https://doi.org/10.12677/ams.2020.74012

TR F

5. &t

1) URET FE IS ) R, FF > KF > BF > X5, FEETHN51.50
< 10° cell'm ™o B AKTRIRIIHE AN i T 1T, AR o T4 .

2) kL, PRERENESME ZEESM, AR KA T R EZRS R, 2L
DL T g ULRE I 5 8 A0 B ER R 8 o 2 By 20T X, MR [0 5 35 M0 B G 7 988 0 A A Pl FEE A 3 P 9
BRI LR i 2 ) o A R R R AR B3 7 0 R B PR 9 1 AR Mol v 2 e

3) VRIEYIREN ZA VR TREE, HERERRYIE, AT REMK.

4) R A SR R A Z B B AT (0 R, HA TR R S PR R T AR S A

.
E&WH

TR RV O T ST AR I R 5 8 [ S I JR) B S 36 5 T T 82 42 (mathab201407), LA A L
Iy e 5 vl R SR B .

SE

[1] Saifullah, A.S.M., Kamal, A.H.M., Idris, M.H., et al. (2019) Community Composition and Diversity of Phytoplankton
in Relation to Environmental Variables and Seasonality in a Tropical Mangrove Estuary. Regional Studies in Marine

Science, 32, Article ID: 100826. https://doi.org/10.1016/j.rsma.2019.100826

[2] 3KEE, FU. KU Z 0B B B R 5 AR MR (D). WL S B 2 iR (B SRR AR), 2001,
20(3): 213-216.

[3] BRPHIASR, BRiete, T, W05 537 XFHAEY . FREEYRITT T, Wi Krs 225 230 (E R EHERR)
1993, 12(4): 257-264.

[4]  E5¥. TP e YRR 450 ST AAL[D]: (LA 3] T TR, 2013.

[5] TSP, BOEBE, SUNAS. PO E S IR SR 2 R B PR [J]. /K= 24, 2001, 25(6): 512-517.

[6] HIoH, BREE, BRI, % REEKMEEYEIRSHIEM]. LR BRSO B ARAE, 2003.

[7] E&HE. KIS AT, EEERERE, 2002, 2(21): 37-41.

[8] ZH, W, B, &. m RS E R RS XIR A A28 2 MM R AR oA )] KAELEY IR,
2010, 34(3): 618-628.

[91 xUfE, BRR, THI, 5. S0 FENO7 R X AR ) I BV R A I L 5 IR BE R T 1 SR R [J]. W 5009,
2016, 47(5): 1024-1032.

[10] Kenneth, S. (1991) The Large Marine Ecosystem Concept: Research and Management Strategy for Living Marine Re-
sources. Ecology Applied, 1, 349-360. https://doi.org/10.2307/1941896

(1] 2K, skbi, f—oh, 55, I MNEI RO IF I YRR A AR IR AT (0], AR IAEE24R, 2017, 26(2):

285-295.
[12] XU, 752, #hBepK, 5. WAL EE LS W% PRI Y 2 P e - S 7L 0], W iidl, 2012, 31(6):
646-653.

[13] EMW, #%, HREH. 18T R D5 X A =R B S5 M LR A [0, Rk, 20102): 33-39.

(14] 28, XU, SRR, &8 ) AU AN IR D RE DCORK R R A0 AHE % 405 4 LI T2 (D). Weitadial, 2007, 26(2):
50-59.

[15] BEZRBARMER. GB/T12763.6-2007 A A A MIE[S]. dbET: A EFriE H AL, 2007.

[16] PR, Mg, Exk, & REFIFEDEE S SHAFI]. A5, 2007, 12(27): 5076-5085.

[17] BAEM, FFm. EEE50eM]. BEP: BB RER SR B, 1984: 108-119.

[18] TFEK. TEEFEASEFMM]. LiF: LEss@E R i, 1988: 472-510.

[19] T4, WEE, P, % LigiiuBb Rt R R X IR K E R EEM]. dba: BEERR R,

DOI: 10.12677/ams.2020.74012 85 PR EERTI


https://doi.org/10.12677/ams.2020.74012
https://doi.org/10.1016/j.rsma.2019.100826
https://doi.org/10.2307/1941896

PR F

2008.
[20] IR, Mg P EMEERZAEEIM]. bRt MR R, 2012.
[217 WA SRS IS, H S DT L A R IR A S A R IM]. Jb T #EE A, 2007,

DOI: 10.12677/ams.2020.74012 86 PR 2ERT I


https://doi.org/10.12677/ams.2020.74012

TR F

e

Table S1. The composition and distribution of phytoplankton species

< S1. BEE R i Mfh 2 R E 27[19] [20] [21]
4 RT3 # 2 S %
Chinese name Latin. Spring Summer Autumn Winter
E @i Oscillatoria princeps +
B Oscillatoria sp. + + +
PR AR T HLFL AR Pediastrum simplex var.duodenarium + +
rhb SR Skeletonema costatum + + + +
WG IR Lauderia annulata +
FHEE A Leptocylindrus danicus +
NERE S Planktoniella sol + +
i NEREE Cyclotella comta + + + +
oA Coscinodiscus argus + + + +
5B P [ s Coscinodiscus asteromphalus + + +
T IR i Coscinodiscus jonesianus + + + +
W R B3] 9 Coscinodiscus oculus-iridis + + + +
S 55 ] i Coscinodiscus subtilis + + + +
75 PRI 975 5 Coscinodiscus thorii + + + +
B8 PR R 7 3 Coscinodiscus wailesii + + + +
5 I 53] 35 Coscinodiscus scitulus +
i T2 Ditylum brightwelli + + + +
WA ST Biddulphia sinensis + + + +
RS EEt Chaetoceros anastomosans +
IR B Chaetoceros lorenzianus +
RIRE T Rhizosolenia acuminata +
ERFARE Rhizosolenia styliformis +
RATLEE Gyrosigma acuminatum + + + +
REFFEE Synedra acus + + + +
A% AR B Tabellaria fenestriata +
RN ZE 5 Pseudonitzschia pungens +
YR TR A Tryblioptychus cocconeiformis +
B Fragilaria capucina +
Tk BT Melosira granulata +
B Melosira sulcata + + +
W T TR P Melosira granulata f. spiralis +
Ik oY Arachnoidiscus ehrenbergii + +
WS = F Triceratium favus + + +
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Continued
Wl Biddulphia mobiliensis +
TR P AR Tabellaria fenestriata
BT HE Nitzschia lorenziana +
Bl Q5 Thalassiosira gravida +
b L [ 975 35 Coscinodiscus excentricus +
K SEW#EE Nitzschia sigmoidea +
A TR B Bacillaria paradoxa +
JEH 2 Peridinium crassipes
g7 HE ) Ceratium fusus +
BOG Noctiluca scintillans
XA Ceratium furca
KA Ceratium macroceros
=AM Ceratium tripos
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