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various environmental matrices. Because of their adverse effects on human health and ecological environment, 16
PAHs were listed as priority controlled pollutants by the United States Environmental Protection Agency. Studies
showed that PAHs were the main contaminants in Taihu Lake. It is important to investigate the quality of water in
Taihu Lake where is an important hydrographic net and urban drinking water supply in East China. The investigation
is also very important to improve the aquatic ecosystem qualities and human health of the coastal residents. In the
present study, the spatial and temporal variations of PAHs in surface water and sediments in Xukou Bay, Taihu Lake,
were investigated. The results showed that the total concentrations of PAHs ranged from 7.2 to 83 ng*L” for sur—
face water, and from 66 to 620 ng*g” dry weight for sediments. The average annual concentrations of PAHs in
the two matrices were 29 ng*g” and 218 ng*g” dry weight, respectively. The mean benzo(a)pyrene toxicity equiv—
alent concentrations (BaP,) were 2.4 ng* g and 28 ng*g” dry weight in them, respectively. The main pollutants
were fluoranthene, pyrene, and chrysene in sediments, while benzo(a)pyrene and dibenz(a,h)anthracene were the
most abundant compounds when BaP,, was considered. The concentrations of 4-ring PAHs accounted for 44% ~
48% of the total PAHs in sediments, and 5-ring compounds contributed to more than 90% of the total BaP . The
ratio analysis of the characteristic PAHs showed that PAHs in sediments in Xukou Bay are mainly from burning
coal and wood, while PAHs in surface water mainly have fossil fuel and combustion sources. Relatively higher
concentrations in surface water and lower concentrations in sediments were observed during the flood season (Au-—
gust). There was no significant difference of the PAH contamination between dry season and ordinary level sea—
son. According to the Canadian sediment environmental quality standards, the ecological risks of PAHs in Xukou
Bay were low. The spatial and temporal ecological risks showed that the locations with higher ecological risks were
mainly at the nearshore. Higher ecological risks of PAHs in sediments might be observed during the ordinary level
season (in May), generally.

Keywords: polycyclic aromatic hydrocarbons; surface water; sediments; ecological risk; spatial and temporal varia—
tion; Taihu Lake
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Table 1 The concentrations of PAHs in surface water in Xukou Bay
( )(ng*L™)
Polycyclic Concentration ranges (Mean) /(ng*L™) Average BaP
aromatic hydrocarbons 5  May 8  August 10 October  annual conc. “
Acenaphthylene 0.15~0.97(0.41) 0.19~18(0.75)  0.35 ~2.6(0.83) 0.66 6.60 x 10
Acenaphthene 0.05 ~0.84(0.3) 0.39 ~2.6(1.2) 0.3 ~1.3(0.69) 0.73 730 x10™*
Fluorene 0.58 ~4(2.1) 2.07 ~28(7.85) 1.3 ~5@2.7) 42 420x107
Phenanthrene 0.63 ~5.30(3.4) 5.01 ~34(13) 34~14(7.2) 7.9 7.90 x10°
Anthracene 0~0.59(0.16) 0.05 ~0.52(0.3) 0.23 ~0.92(0.51) 0.32 3.20x10°
Fluoranthene 240~9.94.9) 2~8.14.7) 25~64 (42) 4.6 4.60x107
Pyrene 0.27 ~4.42.3) 1.5~6.33.7) 1.2~3.9(2.5) 2.8 2.80x107
(a) Benzo(a)anthracene 0.08 ~1.4(047) 023 ~12(0.69) 0.12~0.99(0.58) 0.58 0.06
S:raize it Chrysene 0.69 ~3.5(1.9) 0.89 ~4.5(2.3) 0.57 ~2.7(1.6) 1.9 0.02
(b+k) Benzo(b + k)fluoranthene 0.69 ~7(3.2) 0.62~3.1(1.7)  0.19~1.8(1.1) 2 0.02
(a) Benzo(a)pyrene 0.19~1.9(0.79)  0.37~1.9(1.1)  0.08 ~1.3(0.66) 0.84 0.84
(123-d) Indeno(123-ed)pyrene 032~28(12) 06~28 (15  0.11~15(0.87) 12 0.12
(a,h) Dibenzo(a,h)anthracene ~ 0.03 ~0.41(0.17) 0.1 ~0.57(0.31)  0.04 ~0.41(0.19) 0.22 1.10
(g,h,i) Benzo(g,h,i)perylene 0.29 ~2.1(1.1) 0.65 ~3.2(1.7) 0.04 ~1.8(0.7) 1.2 0.01
S sPAHs 7.2 ~43(22) 15 ~83(41) 15 ~41(24) 29 2.40
BaP, 049 ~52(2.1) 1 ~5.6(3.1) 0.36 ~3.9(1.9)
2 PAHs
Table 2 The concentrations of PAHs in sediments in Xukou Bay
( ) /(ng*g™)
Polycyclic Concentration ranges (Mean) /(ng*g™) Average BaP
aromatichydrocarbons 5 May 8  August 10 October  annual conc. “
Acenaphthylene 0.04 ~1.3(0.71) 023 ~1.2(0.76) 0.68 ~1.8(0.96) 0.81 8.1x10*
Acenaphthene 0.26 ~1.3(0.8) 0.26 ~0.91 (0.59) 0.5 ~1.2(0.77) 0.72 72 x10*
Fluorene 2.00 ~6.3(4) 1.9~72 (3.9) 3.20 ~14(5.7) 4.6 46x10°
Phenanthrene 7.90 ~24(16) 7.5 ~26(15) 14 ~97(27) 19 0.02
Anthracene 0.75 ~5.5(3.7) 1.2 ~54(3.4) 25~6.4(4) 3.7 0.03
Fluoranthene 14 ~51(34) 14 ~27(20) 31 ~12(42) 32 0.03
Pyrene 3.2 ~43(25) 8.7~22(17) 24 ~13(38) 27 0.03
(a) Benzo(a)anthracene 5.4 ~22(15) 4.5~21(13) 11 ~28(18) 15 1.50
Sediment it Chrysene 12 ~40(26) 10 ~27(20) 24 ~49(31) 26 0.26
(b+k) Benzo(b + k)fluoranthene 10 ~39(25) 6.5 ~22(16) 13 ~33(22) 21 2.10
(a) Benzo(a)pyrene 0.78 ~24(16) 4.7 ~29(15) 11 ~36(20) 17 1
(123-d) Indeno(123-ed)pyrene 1.6 ~227(36) 5.2 ~22(14) 14 ~51(28) 26 2.60
(a,h) Dibenzo(a,h)anthracene 1.6 ~7.5(4.9) 0.95~4.42.8) 270 ~11(5.4) 44 22
(g.h,i) Benzo(g,h,i)perylene 3.7~33 21) 5.4 ~23(15) 18 ~47(27) 20.9 021
> s PAHs 66 ~440(230) 73 ~220(160) 190 ~ 620(270) 218 28
BaP 11 ~91(48) 11 ~58(34) 29 ~103(54)
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Table 3 The comparison of PAH concentrations in different regions
PAHs
Media Locations Numbers of PAHs Conc. ranges Mean References
(Xukou Bay) 15 723 ~82 29
(Persian Gulf) 16 3.12 ~5.88 — [21]
(Soan River) 17 61 ~207 134 [22]
(Japan Sea) 13 74~102 7.9 [23]
(Turkish Straits) 16 732 ~184 — [24]
Surface water (Venice Lagoon) 20 12.4 ~267 [30]
Jng*L™) (Songhua River) 16 164 ~2 750 935 [16]
(North China) 16 417 ~4 910 1570 [31]
(Three Gorges Dam) 15 131 ~228 — [17]
(Zhoushan, Zhejiang) 16 382 ~817 553 [18]
(Yellow River, Baotou section) 16 38.3 ~222 94.3 [32]
(Xukou Bay) 15 65.6 ~616 218
(Persian Gulf) 13 42.3 ~229 — [21]
(Brazil's waters) 16 79.8 ~220 130 [33]
(Lake Michigan) 14 213 ~1 290 — [36]
. (Berre lagoon) 16 572 ~4 240 1970 [34]
Sediment
. (Coastal Regions in Argentina) 16 180 ~17 100 - [37]
fng*g”) (Dishui Lake) 16 11.5~157 66.6 [38]
(Poyang Lake) 16 33 ~369 157 [20]
(Qiandao Lake) 15 258 ~906 558 [19]
(Qinghai Lake) 16 496 ~1 170 — [35]
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