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( COD
, C1™>S03 > HCOy3 ; Na'> 5—49 mg/L)( , 2006),
M g2+>K+>C 22 ’ Na* (COD) ,
Mg** CI” TDS , K* (COD)
Ca® SO;  HCO; [ (DO)
( D, HCO;~ K, , (BOD)
, 1.754 ng/L
, 22 JKRK
, Pb 0.56—2.20 pg/L,
i ; 0.99 pg/L,  Zn 6.58—15.11 pg/L,
F1 EGEHLERANBE 128 pg/kC 1) Pb
Tab.1 Chemical composition of bottom water, pore water and ( 1 pg/l),
other seawater ( 2A); Zn ,
%, 1999 ’
K* 398.92 449.38 : 399 : C 34)
Na* 10066 10057.54 10770 2 ’ Pb Zn
oo 377,02 188,38 2 (Law et al, 1994; UNEP, 1993"; Bryan et al,
Mg* 1265.5 1209.46 1290 1992), Pb
(mg/L) cr 18947 18275.38 19354
S0 26238  2630.38 2712 ( » 2005; EI-Moselhy ez al,
HCO; 167.62 741.08 140 2004), > 1998 Pb
TDS 33847  33751.62 35077 ’ Pb
cop 1.209 0.75% Zn (EI-Moselhy
(mg/L) BOD 1.754 et al, 2004), 1998 Zn
DO 4.734 9.52% , ( 2
* COD DO 29 (K"
120 00’ 120 00’
36 16’ 36 16’
N N
36 08/ Hig B 36 08' A
2 Pb
Fig.2 Contour distribution of Pb in study areas
A. ; B.

1) UNEP, 1993. Preliminary assessment of the state of pollution of the Mediterranean Sea by zinc, copper and their com-
pounds and proposed measures. Mediterranean Action Plan UNEP (OCA)/MED/WG.66/Inf.3, Athens 3—7 May 1993
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Fig.3 Zn in water, pore water, sediments, and marine organisms in the Jiaozhou Bay
A. ; B.
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Tab.2 Pb and Zn levels in the Jiaozhou Bay and those in different marine environments

(ng/L) (ngle, ) (ng/L) (ng/g, )
Pb 1.23—12.51* 0.3—7.12 0.31—0.41%*
5.06 1.79( ,2001) 0.35
0.02—0.07 20—30(USPHS,1997") 0.3—1.31%*
(Law et al, 1994) 47.9(James et al, 1998) 0.76%*
21.87 (Yap et al, 2002) (Yap et al, 2002)
0.7—2.8 0.22—0.56
( ,2005) 17 58 0.28
1.84—2.57 13.90—28.34 1.15—4.00
(EI-Moselhy et al, 2004) 2.14 22.06 2.14
0.56—2.20 14.02—41.21 0.83—136.90 0.01—0.15
0.99 20.25 23.89 0.03
7n 2.72—13.18* 35.48—181.49 5.55—7.21%
7.57 102( ,2001) 6.47
<100 (UNEP, 1993; Bryan
<1 ’ et al, 1992) 1.5—36.6%*
(UNEP, 1993; Bryan et 160 (James et al, 1998), 14.6** (Yap et al,
al, 1992) 70.9(Yap et al, 2002) 2002)
43—67 16.8—20.3
( ,2005) 55 12 18.4
8.13—23.24 4.26—23.68 60.24—108.74
(EI-Moselhy et al, 2004) 11.92 13.52 80.82
6.58—15.11 26.50—100.11 8.20—140.10 4.11—43.88
11.28 4531 41.15 11.91

1.23—12.51 ,
, 1998
0.15
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%
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(Yap et al, 2002)
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Tab.3 Equation of linear regressionon on trace metal in
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1) USPHS, 1997. Toxicological Profile on CD-ROM Agency for Toxic Substances and Disease Registry
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BIOGEOCHEMICAL CYCLES AND BIOACCUMULATION OF PB AND ZN IN
JIAOZHOU BAY, CHINA

YE Si-Yuan'? YUAN Xiao-Jun"?, DING Xi-Gui'?, LIU Qiang’, GONG Shao-Jun*

(1. Key Laboratory of Marine Hydrocarbon Resources and Environmental Geology, Ministry of Land and Resources, Qingdao, 266071,
2. Qingdao Institute of Marine Geology, CGS, Qingdao, 266071: 3. Jilin University, Changchun, Jilin, 130021;
4. China University of Geosciences, Beijing, 100083)

Abstract

Concentrations of Pb, Zn and other environmental elements were determined in bottom waters, pore waters,

sediments, and clams collected from 47 stations in the Jiaozhou Bay, Qingdao City, China in summer 2003 and 2004. The

trace metals contents were the highest in surficial sediment over those in bottom water, pore water, and organisms. Bioac-
cumulation in clam was obvious for having factors at 36 for Pb, and 935 for Zn. Lately, the amounts of trace metals in both

bottom water and sediments were mainly controlled by the proximity to the estuary, as high concentrations were generally

found in estuaries. In this study, high value area of trace metals in sediment occurred mainly in the east of the Jiaozhou Bay;

and high contents of the metals Pb, Zn in pore water was mainly limited in hydro-dynamically quiet area in the western

front of Hongdao due to low exchange rate. However, distributions of Pb and Zn in clam are different from the

above-mentioned scenario, indicating that trace metals in clams were irrelevant with metal concentrations in ambient

sediment or seawater. Therefore, bioaccumulation of trace metals was not simply related with the ambient concentration,

but with the chemical forms of metal in sediment or water. Regression analysis shows that pore water contributed more to

the enrichment of Pb, Zn in the organism.
Key words

Pb, Zn, Bottom water, Pore water, Sediment, Clam, the Jiaozhou Bay
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