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Fig. 1 Geographical map of sites where surface sediments were obtained from the tail reaches of Yellow River Estuary
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Tab.1 Relation among evaluation indexes, contamination degree, and potential ecological risk

o o E, Ir
<1 <8 <40 <150
1~3 8~16 40~80 150~300
3~6 16~32 80~160 300~600
=6 =32 160~320 =600
— — — — =320 — —
) %%5 ‘I«ﬂ'%& Cr Zn 74.35 63.21 mg/kg,
Pb, Cu As, 20.10, 17.26
21 RERBHFTELELSENKT 15.76 mg/kg, Cd , 0.66 mg/ke,
48 Cd, Cu, 2 , Cd Cr
Pb, Zn,Cr As 6 , , I (GB18668-
2002)2%; As , I
; ;Cu, Pb  Zn ,
, I (GB18668-2002)
B ,As,Pb,Cd Zn ,Cu Cr
2 ( P=0.05), Cu,Pb,Zn Cr
, 48 6 , Cd As
Cr>Zn>Pb>Cu>As>Cd,
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Tab.2 Concentration of heavy metals in surface sediments from the tail reaches of the Yellow River estuary

(mg/kg)
A B C D E %) 1/

Cd 0.13~2.48 0.66+0.49 0.84+0.79 0.40+0.04  0.52+0.29 0.56+0.24 0.34+0.20 74.01 0.5/1.5
As 4.75~22.7 15.8+6.2 14.4+6.84 7.76+5.35 8.33+6.43 17.1£5.83 18.5+£2.63 39.63 20/65

Cu 10.1~33.4 17.3+£6.0 22.8+£7.10 24.544.59 17.7£4.15 17.3£3.12 14.4£7.25 34.70 35/100
Pb 13.7~40.1 20.1+6.2 25.5+£9.22 26.3£7.09 19.3£3.64 19.8+£2.78 16.1£7.90 30.96 60/130
Zn 40.8~112.5 63.2+17.3 77.4+30.7 65.1+£8.13  65.9£13.7 71.0£16.4 56.7£26.7 27.41 150/350
Cr 48.4~190.7 74.4+£26.6 79.9+14.8 81.2+11.2  73.8423.6 59.847.12 49.6+23.6 35.72 80/150

Cd >As>Cr>Cu >Pb> Zn, Cd As 2, E Cd, Cu,
, , 74.01% Pb,Cr Zn s As , A

39.63%, , B Cd,Cu Pb C D E
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Tab.3 Comparison of heavy metal concentrations in surface sediments along the Chinese coast
(mg/kg)
Cd Cu Pb Zn Cr As
0.13~2.48 10.04~33.36  13.65~40.10  40.79~112.48 48.35~190.68  4.75~22.67
(0.66) (17.26) (20.10) (63.21) (74.35) (15.76)
1.30~3.83 10.3~51.3 10.2~91.3 49.0~126 9.55~19.3 [11]
(2.57) (32.9) (20.6) (87.5) (14.5)
0.04~0.7 15.4~66.5 30.9~116.0 64.3~237.0 53.7~120.0 5.5~35.6 [21]
(0.2) (39.4) (53.3) (130.4) (86.3) (21.1)
0.17~2.83 15.4~81.8 15.8~63.4 69~475 44.0~72.4 11.7~80.3  [22-23]
(1.74) (53.1) (42.2) (305.0) (60.6) (44.8)
0.04~0.29 0.11~47.24 3.18~34.22 29.60~81.50 34.0~91.1 3.24~22.51 [24]
(0.11) (14.97) (11.70) (50.80) (57.1) (9.20) [25]
0.016~0.27 1.86~35.91 9.67~44.34 33.50~105.1 96.55~167.30 [26]
(0.064) (13.01) (22.21) (68.72) (146.2)
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Fig. 2 Grain size composition of surface sediments from the tail reaches of the Yellow River estuary
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Tab.4 Pearson correlation matrices of heavy metal contents in surface sediments from the tail reaches of the Yellow

River estuary(n = 48)

Cd Cu Pb Zn Cr As
Cd 1.000
Cu —0.266 1.000
Pb -0.114 0.929** 1.000
Zn —-0.183 0.833%* 0.718%* 1.000
Cr 0.775%* —-0.159 0.195 —-0.102 1.000
As 0.042 —0.343* 0.051 —0.422%* 0.036 1.000
2 #%p<0.01; *p>0.05
2.4 i ?‘éﬂ(.l‘ﬁ‘i?ﬁl‘ 55.90% 29.54%, Pb Zn Cu,
6 4.85% 4.65% 4.04%, Cr
R 1.02%
5
48
b 6 6
: Cd>As>Pb>Zn>Cu>
s n=iu Zn, Pb, Cr,As Cu
Cr( 3) Cd ;
E, 40, ( 5 ) Cd
As R )
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Fig. 3 Contribution of different heavy metals to potential I I

ecological risk indices in sediments from the tail
reaches of the Yellow River Estuary
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Tab.5 Potential ecological risk assessment of heavy metals in sediments from the tail reaches of Yellow River estuary
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Abstract: To understand the pollution characteristics of heavy metals in surface sediments from the tail reaches of
the Yellow River Estuary, the concentrations of Cr, Cu, Zn, Cd, Pb, and As in 48 sediment samples were analyzed
using inductively coupled plasma source mass spectrometry, and the potential ecological risks of each heavy metals
were evaluated. The total content of metals from the tail reaches of the Yellow River Estuary showed a trend of de-
crease then a subsequent increase after the first increase, until section B of coastal, the contents of As, Pb, Cd and
Zn increased obviously, and the contents of Cu and Cr increased by a lesser extent. The heavy metal concentrations
in the sediments of the Huanghe Estuary were significantly higher than those within the Huanghe Channel; however,
compared with other typical areas along the coast of China, the heavy metal concentrations are relatively low. In
relation to potential ecological risk factors, it was determined that the potential ecological risk of six heavy metals
in sediments were in the order of: Cd>As>Pb>Zn>Cu>Cr; Cd and As contributed the most to the total potential
ecological risk accounting for 55.90% and 29.54%, respectively. All sampling sites posed low potential ecological
risks for the sea reach of the Huanghe River. These results provide base data for studies in ecological protection,

environment management, and pollution control within the tail reaches of the Yellow River Estuary.
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