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Fig.1 Sampling locations in Lingdingyang of Pearl River Estuary
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Fig.2 Spatial distribution of polycyclic aromatic hydrocarbons in surface sediments from Lingdingyang of the Pearl River estuary
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Tab.2 Worldwide contents of PAHSs in costal/estuary sediments from Lingdingyang of the Pearl River Estuary

PAHs / (ng-g™")
location type nos. of PAHs content, DW reference
Kyenoggi Bay ( ) 24 9.1-1400 [12]
Malaysia Estuary 25 4-924 [13]
Singapore coast 22 3630-84920 [14]
Bohai Sea 16 24.7-2079.4 [15]
South Yellow Sea 16 90.40—-732.65 [16]
South branch of Yangtze River 15 1011-25010 [17]
Dapeng’ao Bay of Daya Bay 16 256.7-744.1 [9]
Deep Bay 15 184.1-581.5 [18]
Beijiang River of China 16 38.2-6470 [19]
Kaohsiung Harbor ( ) 17 472-16201 [20]
Casco Bay ( ) 23 1620748 [21]
South Carolina ( ) 16 570—159041 [22]
Kitimat Harbour ( ) 25 310-528000 [23]
Syndey Harbour 17 <100-380000 [24]
Westerns Baltic sea 22 3-30100 [25]
Gulf of Trieste ( ) 17 34.67-682.29 [26]
Narragansett Bay ( ) 41 569-216000 [27]
Lingdingyang of the Pearl River estuary 16 143.90-522.67 this study
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Tab.3 Contents of PAHs in the sediments from Lingdingyang of the Pearl River estuary
PAHs /(ng-g”', )
location type nos. of PAHs content, dry wt reference
(2000) Lingdingyang waters 16 156.32-732.96 [28]
(2005) 16 217-2680 [10]
(2005) Lingdingyang waters 16 113-621 [10]
Lingdingyang of the Pearl River estuary 16 143.90-522.67 this study
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Tab.4 Risk assessment for PAHSs in the sediments from Lingdingyang of the Pearl River Estuary
ng~g'], DW
PAHs content range ERL®! ERM*
Nap 0.09-79.73 16 2100
Acy 1.12-6.43 44 640
Ace 25.05-57.19 16 500
Fl 6.04-30.67 19 540
Phe 0.44-127.16 240 1500
An 2.12-25.22 85.3 1100
Flu 0.93-36.08 600 5100
Pyr 1.01-53.27 665 2500
(@ B@A 2.15-21.43 261 1600
Chr 3.73-35.43 384 2800
(b)  B(bF 4.03-57.87 320 1880
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(@ B@P 1.48-12.31 430 1600
D(a,h()lil,? 1 gij;-c,d)P N-D. ~184.49 o o
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Polycyclic aromatic hydrocarbons and risk assessment in the surface
sediments from Lingdingyang, Pearl River Estuary

LU Tengteng'?, LIN Qin', KE Changliang', SUN Runxia'?

1. Key Laboratory of Fishery Ecology Environment, South China Sea Fisheries Research Institute, Chinese Academy of Fish-
ery Sciences, Guangzhou, Guangdong 510300;
2. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China

Abstract: Polycyclic aromatic hydrocarbons (PAHs) have two or more benzene rings, are persistent in the envi-
ronment, and are carcinogenic, teratogenic, and mutagenic to most organisms, including humans. We evaluated the
distribution and source of PAHs near Lingdingyang in the Pearl River Estuary. We measured the concentration of
sixteen polycyclic aromatic hydrocarbons (PAHs) in the surface sediments collected at 20 sites in June, 2010 using
GC-MS. We detected 15 PAHs at all sites, but the distribution of the remaining PAHs was uneven. Concentrations
ranged from 143.9-522.67 ng/g (mean: 287.05 ng/g), and were not particularly high when compared with other
developed areas throughout the world. The highest levels occurred near the NanSha port of GuangZhou and
Shenzhen Baoan district. This is likely due to discharge from logistics, oil, and auto manufacture. The PAHs were
divided into five groups based on the number of rings (maximum = 3). We used the isomer ratios (e.g., phenan-
threne/anthracene and fluoran- thene/pyrene) to assess the origins of PAHs. The ratio of fluoranthene/pyrene was
below 1 at 85% of sites, suggesting that the contribution of petroleum to PAHs was high, and that coal fuel com-
bustion contributed relatively little. To confirm this, we used the Pyr/B(a)P ratio method and obtained similar re-
sults. We used the low-mid level of the effect range and the quotient of the mid-value of the mean effect to assess
the ecological risk. Our analysis suggests that the risk to organisms is small if the PAH content is lower than the
ERL. However, if the PAH content is between the ERL and ERM, there may be some risk and if the content is
>ERM, the risk is high. The levels of two PAHs (Ace and Fl) were between the ERL and ERM at three sites. All
other PAHs were below the ERL, so posed little risk. We detected high molecular weight PAHs [I(1,2,3)P] at 9
sites. These PAHs have no minimum safety value so likely pose a risk to organisms living at these sites. All
MERM-Q values were below 0.1 indicating that the risk was low at all sites.
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