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Fig. 1 Sampling sites in Miaodao Archipelago waters
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Fig. 2 Variation of precipitation and water environment in Miaodao Archipelago warters
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Tab. 1

R1 HBEELBEHABMORBEFRETL

Interannual variation of dominanceindex in Miaodao Archipelago waters

A year
2015 2016 2017 2018 2019 2020

fit #Ff dominant species

WP S Paralia

N ) 0.324*—  0.637*— 0.599*— 0.364*— 0.463*— 0.066—
HA#Ephhr s Paralia sulcata

0.035+ 0.060+ 0.064+  0.042+
H 7 4 &% Chaetoceros nipponicus 0.0813+ 0.184*+ 0.301*+ 0.050+  0.022+
o 7% % fi & 3 Chaetoceros densus 0.158%—
1 &3 )% Chaetoceros ]
Jies% i &% Chaetoceros curvisetus 0.1462%+ 0.122%+
55 . fa &% Chaetoceros lorenzianus 0.044+
o - 0.066- 0.027—  0.026—  0.027—
#1155 IR % 3% Coscinodiscus subtilis
0.120*+ 0.032+ 0.059+ 0.020+
_ o o 0.020— 0.173*—
. o B R R i 3% Conscinodiscus cullusiridis
IF%] %7 % J& Coscinodiscus 0.025+
S2 I B 5 % Conscinodiscus stromphalus 0.030—
45 9} R i % Coscinodiscus radiatus 0.047+
i H [ % ¥ Coscinodiscus argus 0.025+
=M ¥% Ceratiumtripos 0.083+ 0.053+  0.519*%+ 0.218*+ 0.194*+  0.317*+
. ) K ff ff1 3 Ceratium macroceros 0.048+ 0.096*+
¥ % Ceratium . i )
AL £f % Ceratium horridum 0.365%+
R ff % Ceratium fusus 0.027+ 0.061+
o , _ B 0.021— 0.028—
W 3 J& Ditylum i WU #: Ditylum brightwellii
0.051+ 0.054+
B4R Skeletonema Fp B 4% Skel etonema costatum 0.138%— 0.096%—  0.113%-
45 % Rhizosolenia K& AR 4% ¥ Rhizosolenia setigera 0.408%*— 0.029—  0.043—
JLN V%% Guinardia Z 55 JLN I # Guinardia delicatula 0.217*- 0.122-
R 38 Asterionellopsis  PKIT4BL L #T3 Asterionellopsis glacialis  0.095—
/NR R Cyclotella N R ZE M Cyclotella sp. 0.024—
P #EJE Corethron LR IE % Corethron hystrix 0.052—
JE Z )R Protoperidinium i F R 2 B i Protoperidinium depressum 0.058—
1557 % Thalassiosira K- 1645 % Thalassiosira pacifica 0.025—
Z2JE #id Nitzschia 35 J¢ & Nitzschia sp. 0.0218—
» rh4E k3 Odontella sinensis 0.020+ 0.038+
5k % % Odontella - _
= 1A IR 5 Odontella regia 0.431%+
459 8 Hemiaulus A2 4% 9% Hemiaulus sinensis 0.026+
B R Noctiluca B Noctiluca scintillans 0.068+

TE: R ITF AR A MR FE>0.02 BIIFR, e+ BECT T AL P4 B D0 38, —Fl+o3 B R Rt K I A 3= K O 3R i AL 3
Note: Taxa in the table refer to the dominant species with dominance >0.02 in different voyages, the numbers marked with * are the
dominance of the first two dominant species, — and + are the dominance of dominant species in dry season and wet.

BE Y (H S REERTAH (6—7 AR ZIEASE 2 Si05 -Si ik 1.5~9.8 pmol/L H}(2015—2019),
(R=0.920, P<0.05), Fifi# [k im0 il i H A A F o U 3B A Si03-Si Wk & K oG
FEARSEF, A, KRN EASMEE (R=—0.939, P<0.05), 4T 0.9 umol/L (2020)H},
SRR B A BB R AL, BAKEM IR A, Si03 -Si e B XA K 1 A i B
KRR E R EEIRE 2 —, & 6b ,  IERFL A BN (P<0.05),
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Fig. 6 Relationship between dominance Y values of main dominant species and environmental factors
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Interannual variation of the phytoplankton community and itsrelatio-
nship with environmental factorsin Miaodao Archipelago waters

WANG Weiyun, HE Jianlong, FU Ping, JIANG Huichao, WANG Ning, LIU Aiying, SONG Xiukai, CHENG Ling

Shandong Key Laboratory of Marine Ecological, Shandong Marine Resource and Environment Research Institute,
Yantai 264006, China

Abstract: As primary producers, phytoplankton play an important role in the material cycle and energy flow of
marine ecosystems. Changes in the phytoplankton community can effectively reflect changes in climate and marine
ecological environment and affect the bait availability of fishery organisms. During extreme climate events, such as
El Nifio, the phytoplankton community displayed an obvious interannual variation trend, which affected the fishery
yield by affecting the food chain. Based on the phytoplankton and water environment survey results of 12 voyages on
the Miaodao Archipelago waters in May (dry season) and August (wet season) from 2015 to 2020, the interannual
variation of phytoplankton community and its relationship to environmental factors according to climate change were
evaluated based on precipitation data and three El Nifio events during the survey period. A total of 109 species
belonging to 45 genera and four phyla were identified. Bacillariophyta accounted for 85.32% of the total number of
algae, followed by Dinoflagellates (11.93%). During the dry season, the abundance of diatom was always higher than
90%, and Paralia sulcata was identified as the dominant species. In the wet season, the abundance proportion of
dinoflagellates gradually increased from 0.5% to 58.7%, and Chaetoceros nipponicus and Tripos muelleri were the
dominant species. The main environmental factors affecting the phytoplankton community were water temperature,
precipitation, and SiO3 Si levels. The dominant diatom species were mainly regulated by the levels of NO;3-N,
SiO3°Si, and DIN related to precipitation, while the main influencing factor of dinoflagellate abundance was the
water temperature. A significant negative correlation was found between the abundance of Paralia sulcata and
Si03 -Si concentration (P<0.05). Further, the abundance of Chaetoceros nipponicus showed a significant positive
correlation with precipitation levels in the first two months (P<0.05). The similarity of the phytoplankton community
structure under extreme drought was significantly lower than that during other voyages. During the El Nifio influence
period of 2018/2019 and 2019/2020, the phytoplankton abundance in the dry and wet periods of 2019-2020
decreased by 93.2% compared with that of 2015-2018. The changes in the number and abundance of the
phytoplankton species occurred in the next year of El Nino, which may be related to the climate changes in the
coastal waters north of the Yangtze River in China, such as the reduced rainfall in the subsequent year owing to the
El Nifio effect. Extreme climate events became one of the important driving factors for the interannual variation of
phytoplankton communities. Due to climate change, the interannual increase in water temperature, decrease in
precipitation, and decrease in nutrient level led to noticeable changes in the phytoplankton community, such as a
decrease in phytoplankton abundance and the succession of the phytoplankton community. These results serve as a
reference for the rational exploitation and utilization of fishery resources and planning of fishery resource expansion
and conservation.
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