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Abstract: The geochemical characteristics of eight heavy metals(Cd, Co, Cr, Cu, Ni, Pb, V and Zn) in two sediment cores from Bohai bay, North
China, were studied. The samples were collected in 2008. A sequential extraction procedure was used to gain their fractionation information.
Five operationally defined fractions were obtained by this protocol, i.e. exchangeable(L1), bound to carbonates(1.2), bound to Fe/Mn—oxides
(13), bound to organic matter and sulphides(14), and residual fraction(RS). According to sedimentary data and vertical distribution of heavy
metal in the core from the relatively nearshore site, there were several breaks which could be corresponding to the following: the lowest concen—
tration level which occurred in 1939 could be ascribed to the flood of Haihe basin; another flood event in 1963 might be the reason for the other
concentration decline in the layer of 10~12 cm depth; the contents of heavy metals kept increasing after 1963. The relative metal concentra—
tions in different fractions took on the order of R5>L3>L2>I4>L1. The heavy metals in extractable fractions were rich near the estuary of Haihe
River. The order of enrichment factors(EFs) for studied heavy metals was Pb>Cd>Zn>Cr>V>Co>Cu>Ni. Although the EFs for Pb, Cd and
Zn above 1 suggested that they could be polluted by exterior input, but the whole ecological risk of Bohai Bay was low and indicated that the
sediment quality was relatively good in general. The ratios of heavy metals in total extractable and residual fractions showed that V and Cr were
clean, while Zn, Co, Cu, Ni and Pb were polluted in different levels at different cores, among which Pb was the most polluted one.
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Figure 1 The locations of sampling stations in Bohai bay
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Table 1 Age determination results of the two sediment

P=

cores from Bohai bay

BR/em A2 ULRRAE A6 UURREEDY
0~2 2001—2008 2002—2008
2~4 1994—2001 1996—2002
4~6 1988—1994 1990—1996
6~8 1981—1988 1984—1990
8~10 1974—1981 1978—1984

10~12 1967—1974 1972—1978
12~14 1960—1967 1966—1972
14~16 1953—1960 1960—1966
16~18 1946—1953 1954—1960
18~20 1942—1946 1948—1954
20~22 1938—1942 1942—1948
24~26 1930—1934 1930—1936
28~30 1922—1926 1918—1924
32~34 1914—1918 1906—1912
36~38 1906—1910 1900—1906
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Figure 2 The vertical distributions of heavy metal contents in Bohai bay sediment cores
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Figure 3 The vertical distributions of Al-normalized heavy metals in Bohai bay sediment cores
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Figure 4 The percentages of heavy metals in different fractions in core A2



2566 TRWASE I ST B E SR B R A RHIE S IR L 2011 4F 12 A

Vi% Cr/% Col% Ni/%
0 50 100 0 50 100 0 50 100 0 50 100
VY7==C INIimmmmmni W ==Emimmmmm 0jpZZ—=IIl [ Z——1l
E]II]]]II]]]]]]]]]]]]]II]]]]]]]] 7= I
IZ== 2NNy ==y 77— 7 ——=l
6 [T 6 FEH I Yrzzzz===tllll} 6 |77 —IIII
12 12 [T 12 {7777 12 |77
g g [T s §
= 5 = I 77z ==l B |[7Z—IIl
% 18 (=M S R ===HIIITII ¥ 18{zZ7——nm ¥ 18—
[ EAIIIITIII vz 7=
28 (=TI 28177 AT 28
==
IZ==2 I 72—
40 40 [ZZZ—=—JIIIIII 40]
[ PE=AIITITIII ===\ 7
54 [FEIIITIIITITT 54 [7Z7ZZ——JIIIIII =
[ PE=HIITITIITIIII v7zzZz—=A[1 v —iees
RZ== ] =1 VZZ—I
70 [T (==l 70
_}EII[IHII]IIE]]ID]]]]]]]I[H 77— I 72—/
Cu/% Pb/%
0 50 100 0 50 100
W% L 0_’ 2 E]]]]]]]]
i ==z % gz
Z== I
6|77 6
== I 77777—=——=ZII
/77— 77—
12 |71l 127777 —FZM
£  |[PZ=—CIIIIIIII g e [PZ==
W =i = W 7
X 18|7Z——ZII IS <IN v——1 Il
i=a I 2 gl
2 P
28 {77 281777——=NI
(77— \7777——I
=z I vtz=—"2z |l
I =gz i N7 I
i=a | vzZzZ7—— Al
77— 77—
54|77Z==Z A salzz—= 1
77— 2 I
iz =g 7zl
70— 70{77Z—ZAM
=2 1IN =
i = Z—JMIIIIII =il

Ou HE2 B3 @4 [RS
5 BiBETNRYTESRTEE A6 UNERENES SEE

Figure 5 The percentages of heavy metals in different fractions in core A6
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Figure 6 The average percent of heavy metals in different fractions in Bohai bay sediment cores
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Table 2 The brief summery of heavy metal EFs in Bohai bay sediment cores

YhNL EF \% Cr Co Ni Cu Zn cd Pb
A2 UL B/MHE 0.76 0.86 0.72 0.51 0.58 1.04 1.22 2.20
BKRME 0.83 1.13 0.79 0.58 0.68 1.20 2.19 4.13

FHE 0.79 0.92 0.77 0.55 0.63 1.10 1.51 2.38

SD 0.02 0.06 0.02 0.02 0.02 0.03 0.21 0.40

A6 UL B/MHE 0.79 0.88 0.76 0.56 0.63 1.07 1.61 2.10
BoARfH 0.88 0.99 0.87 0.63 0.74 1.23 2.17 232

FHE 0.84 0.92 0.82 0.59 0.68 1.14 1.85 2.24

SD 0.02 0.03 0.03 0.02 0.03 0.04 0.14 0.07
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Figure 7 The vertical distributions of EFs for Zn, Cd and Pb in Bohai bay sediment cores
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Figure 8 The vertical variations of P in Bohai bay sediment cores
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