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Abstract ; Concentratlons 'of seven heavy metals’ in {hé coasta] sedlments of the northern Pongying C1ty were measured. The spatlal

disttibution and+s sources of heavy metals were dlscu’sseﬁ an"(f the ecological risk was dsbessed uslng} sediment quality guidelines (SQCs) i
and the potentlal'-ecologi( -al risk index (PERI). The 00n('entrat10n ranges of Hg, As 4Pb), Cd, Cr, Cu, and Zn were calculated as

0.005:0./092, 3744-10. 41, 6. 59-19. 00, 050110 3. 426025

1.72-23. 78 ag‘d 31, 13-69.96 mg-kg ™', respectlvely ngher

metal”coneentrations were observed at site S10;, which wag/close to the mouth of Tiaohe River and contdined plenty of organic matter,

silt, -and cldy. Pnncrpal component analysis ( PCA)/ indicated that As and Pb in the sediments were derived from natural weathering

processes; while other metdls were mainly atitibuted<d6 anthiopegenic sources, i. e. ,

land-sourced pollutants transported by runoff.

Concénirations of As, Cd, Cr, and Cu at some sampling/&ites exceeded the threshold effect level (TEL) stated in the SQGs implying

occasional harmful effects on biological life. PERT showed that the sediments in this area generally had a medium risk, except sites

S10, S3/, and S9 posing a considerable risk, and that Cd and Hg were the major contributors to the ecological risk. It is necessary to

take effective measures to control heavy metal fluxes from rivers around this area and to reduce the risk.

Key words :estuary; sediment; heavy metals; distribution; source; ecological risk
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Table 3 General characteristics of sediments collected from the studied area/%
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i o7 oM > B pr LR o
S1 0.10 61.52 38.48 0. 00 W s
2 0.11 55.08 44.92 0. 00 W s
S3 0.09 60.23 35.98 3.79 b
4 0.08 60. 28 39.72 0. 00 W s
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Fig. 2 Contents of heavy metals in the coastal sediments of the northern part of Dongying City
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Table 5 Heavy metal fluxes of five rivers into Bohai Bay/kg-a ~

1

b/ Hg As Pb cd Cr Cu Zn
] 16.51 592. 63 62.09 57.96 570. 43 707. 15 1997. 44
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Mey IR 38.15 1 440. 05 84.52 96. 25 1044. 94 897.97 3694. 51
LX) 2.96 109. 23 12. 48 12. 40 138.72 139. 58 446. 19
ki 60. 74 1929.79 231. 66 208. 37 1939.76 2976.25 7935.73
ait 121. 54 4198.37 404. 02 385.76 3833.17 4852.95 14 557. 39
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Table 7 Results of principal component analysis for heavy metals in the sediments from the study area

HaE #—EMH(PCL) % ERA(PC2) 9= E M (PC3)

Cr 0.918 0.113 0.115

cd 0.903 0.367 0. 055

Hg 0.737 0.311 -0.129

Zn 0.254 0. 940 0. 035

Cu 0.318 0.907 -0.022

As 0. 005 0.025 0.832

Pb 0.024 -0.017 0.814

T &Y 33.827 27.878 19. 829
BT/ % 33.827 61.705 81.534
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Table 8 Calculated TU values for each metal and Z TUs for each site in the study area

(K 8) A uli (i (10 T AE R R v B AR AR U
S10 > (S5, S7, S1) > (S2,S3,89) > (S6, S8,

54, S11

S12).

TU

Hifr H As Ph Cd Cr Cu Zn 2. Tus
X N S1 0.03 0.13 0.15 0.17 0.22 0.15 0.25 1.10
2 0.05 0.25 0.12 0.13 0.22 0.10 0.19 1.07
S3 0.13 0.10 0.08 0.18 0.24 0.13 0.19 1.06
4 0.04 0.17 0.07 0.12 0.20 0.11 0.17 0.88
S5 0.04 0.13 0.11 0.14 0.25 0.22 0.24 1.14
S6 0.03 0.14 0.07 0.14 0.22 0.10 0.21 0.91
SEXME 0.05+0.04 0.15+0.05 0.10+0.03 0.15+0.02 0.23+0.02 0.14+0.05 0.21£0.03 1.03+0.11
R IX A1 S7 0.04 0.16 0.06 0.17 0.25 0.19 0.24 1.11
S8 0.04 0.19 0.17 0.13 0.22 0.02 0.13 0.90
S9 0.11 0.08 0.08 0.17 0.25 0.12 0.24 1.05
S10 0.12 0.20 0.12 0.26 0.38 0.21 0.26 155
S11 0.01 0.14 0.08 0.16 0.27 -0.06 0.14 . ,0. 86
S12 0.02 0.09 0.12 0.15 0.25 0.06 0.11 = 0.81
S 1/
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1405 +0.30
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Table 9 Values of E} and PERI of heavy metals and the ecological risk levels in the study area

. k. e
B Hg As Pb Cd Cr Cu Zn PERI PB4

S1 34.92 7.45 5.69 177. 50 3.10 4. 80 3.32 236. 78 LR

2 60. 32 14.75 4.57 137.50 3.07 3.31 2.52 226. 04 g

R 3 146. 03 5.98 3.20 192. 50 3.33 4.41 2.48 357.93 E

4 42.86 9.87 2.84 125. 00 2.81 3.71 2.22 189. 31 45

S5 47.62 7.63 4.28 152. 50 3.43 7.21 3.20 225.87 LR

S6 30. 16 8.30 2.77 145. 00 3.08 3.32 2.69 195.32 Hp

FHIME 52.92£49.28 9.00+3.09 3.89+1.16 155.00 £25.40 3.14+0.22 4.46+1.47 2.74£0.43 238.54:61.43  rh

s7 49.21 9.36 2.47 177. 50 3.42 6.08 3.13 251.17 g

S8 39. 68 11.35 6.51 137. 50 3.11 0.52 1.73 200. 40 LRk
Pt 9 122.22 4.87 3.03 177. 50 3.48 3.79 3.20 318. 10 %
S10 133.33 11.78 4.55 275. 00 5.22 7.01 3.38 440. 28 f=8

S11 7.94 8.05 2.26 152. 50 3.57 1.45 1.51 177.27 Hp

S12 25.40 5.58 3.80 135. 00 3. 41 1.15 1.50 175. 85 rpr4g

T 43.13 £47.61 8.50+2.88  3.77+1.59 175.83£52.00 3.700.76 3.33£2.74 2.41+0.91 260.51+103.37 %
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