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Tab.1 Number of species and average abundance of

phytoplankton in three seasons in the Liaodong Bay
from 2012 to 2014

TG P A T
Sampling time (Y-M) Amoupt of Average4 a}bund}ance
species (x10" ind/m”)
2012-05 26 27
201208 32 3072
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2013-05 43 168
2013-08 35 142
2013-10 59 75
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2014-10 56 34
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Fig.2 Number of species and average abundance of phytoplankton in three seasons in the Liaodong Bay from 2012 to 2014
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Tab.2 The dominant species and the corresponding dominance degrees in three seasons in the Liaodong Bay from 2012 to 2014

P2 E (4F-H ) Sampling time (Y-M)

fl#Fh Dominant species

it # ¥ Dominance degree

Ot
B B
ELAE A
2012-08 P B
2012-10 [53] f 5

B
SRS
ELRE WA 5

5L 3
LRSS 3

[5] fi
ELAE A 5

Ji:EER

Ji:EER
ELAE 4 5

O
W Ak
SR A

ZR I -
ELf A

[53] f i

i LR

2012-05

2013-05

2013-08

2013-10

2014-05

2014-08

2014-10

N. scintillans 0.372
Chaetoceros affinis 0.092
M. sulcata 0.063
S. costatum 0.840
Coscinodiscus spp. 0.156
Chaetoceros spp. 0.115
Chaetoceros densus 0.063
M. sulcata 0.204
Guinardia delicatula 0.153
Chaetoceros spp. 0.102
Chaetoceros spp. 0.362
S. costatum 0.102
Chaetoceros affinis 0.079
Coscinodiscus spp. 0.179
M. sulcata 0.131
Chaetoceros spp. 0.102
Chaetoceros spp. 0.271
M. sulcata 0.196
N. scintillans 0.070
S. costatum 0.212
Eucampia zodiacus 0.091
Streptotheca tamesis 0.045
M. sulcata 0.384
Coscinodiscus spp. 0.119
Ditylum brightwelli 0.056
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Fig.3 Seasonal distribution of the diversity index of phytoplankton in the Liaodong Bay from 2012 to 2014
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Tab.3 Pearson correlation between the phytoplankton community structure and the environmental factors (R)
A} Year T H Item DIN DIP oil T DO COD
2012 ¥
TR . —0.162 —-0.188 0.284* 0.389%* —-0.087 0.599%*
Amount of species
4 i:S
AL —-0.037 -0.030 -0.218 —0.324%* —-0.320* 0.360
Cell abundance
S Kot e
y_#@_?aﬁ 0.217 0.066 —0.376%* —0.383** 0.097 -0.279
Diversity index
2013 Ak
AR . —0.275%* 0.308** 0.079 —-0.192 —0.062 —0.311**
Amount of species
Vi i
A 0.013 -0.058 0.059 -0.114 0.174 -0.105
Cell abundance
g
5# fii’aﬁ —0.277** 0.099 0.080 0.126 —0.084 —-0.127
Diversity index
2014 AR
FISEH . —0.108 0.326** —0.148 0.278** —0.385** —0.044
Amount of species
4 iR
AL I 0.052 -0.147 —-0.203* 0.311%** -0.043 0.091
Cell abundance
ek
SRR 0.032 0.242%* -0.005 0.268** —0.323%* 0.086

Diversity index

FFAE 0.01 ZKF-COUI_E A OG, *+O97E 0.05 /K-F-COUI) L 8 & A5G

**denoted significant correlation at 0.01 level (double side), * denoted significant correlation at 0.05 level (double side)
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Influence of 19-3 Oil Spill Accident on Phytoplankton Community
in the Liaodong Bay

SONG Guangjun”, LI Ai, WU Jinhao, WANG Zhaohui

(Liaoning Ocean and Fisheries Science Research Institute, Liaoning Key Laboratory of Marine Biological
Resources and Ecology, Dalian, Liaoning 116023)

Abstract In this study we investigated the changes and contributing factors of species composition,
cell abundance, biological diversity and dominant species of phytoplankton community in the Liaodong
Bay, with emphasis on their correlation with the 19-3 oil spill accident in Penglai. Our analysis was based
on the field data about phytoplankton community collected in the Liaodong Bay in May (Spring), August
(Summer) and October (Autumn) from 2012 to 2014. It was found the number of phytoplankton species
was the lowest in May 2012, and the highest in October 2013. Overall the number in 2012 was lower than
those in 2013 and 2014. The cell abundance of the phytoplankton community rose unexpectedly in all
three summer seasons. The maximum reached 3072x10* ind/m’ in August 2012, and the minimum
(27%10* ind/m®) appeared in May 2012. The dominant species in different seasons were nearly unchanged
between 2012 and 2014. The dominant species in May were Paralia sulcata, Chaetoceros, Noctiluca
scintillans, and it was Skeletonema costatum in August. In October Coscinodiscus, P. sulcata, and
Chaetoceros gained the dominance. Interestingly, S. costatum, a dominant microalga, underwent explosive
reproduction in August 2012, which might be associated with the increased oil concentration in surface
seawater in the Liaodong Bay. Correlation analysis was performed to explore the links between the
environmental factors and parameters such as species composition, cell abundance, and biological
diversity index. The results indicated that the alteration in phytoplankton community structure was
significantly correlated with water temperature, COD, dissolved oxygen and nutrients. Furthermore, the
community structure was also strongly affected by the oil concentration in surface seawater.

Keywords Oil pollution; Liaodong Bay; Phytoplankton; Community structure; Biological diversity index
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