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Table 2 The concentrations of heavy metals in seawater from Yangtze River estuary and its assessment pgL!
Ay JER JiH p(Cu) p(Zn) p(Pb) p(Cd) p(As) p(Hg)
kel 2.77~19.75 3.94~27.2 0.12~1.46 0.04~0.207 1.195~9.094 0.006~0.265
ES SFHAE 5.873 9.731 0.511 0.098 3.256 0.046
B SD * 4.85 5.11 0.31 0.05 1.93 0.06
Fenil 1.34~12.67 3.46~19.6 0.15~1.29 0.023~0.195 1.21~8.184 0.004~0.182
)2 SEHMH 4.189 10.329 0.425 0.095 2.871 0.051
SD 223 4.74 0.24 0.05 1.78 0.05
P;* 1.006 0.502 0.468 0.097 0.153 0.97
Rl 2.5~22.17 8.88~54.81 0.16~1.75 0.089~0.289 2.104~7.928 0.005~0.181
X2 SFHAE 9.53 24.543 0.54 0.168 45 0.074
2 SD 5.92 1.8 0.37 0.05 1.81 0.04
Fenil 1.58~20.43 4.95-31.72 0.18~1.06 0.055~0.280 2.091~8.320 0.015~0.141
)2 SEHMH 8271 17.103 0.461 0.153 3.992 0.065
SD 5.81 7.69 0.22 0.06 1.45 0.03
P; 1.78 1.041 0.501 0.161 0.212 1.39
K —JhRifE 5 20 1 1 20 0.05
LK ThR 10 100 50 5 50 0.5

SD: FRifEfRZE; P HHFHEEL

TSR R . SR, # . RZKIK
H Cu iR B R0 75%, 65%, Hitn
FEEUTE 1.1~4.5 f 2], SPEtnidion 2 %525
Hg HEBARMEEE 1.1~2.5 Z[A], (3. K20
IR 80%; K ZBIKMKH Zn 15 hR, . K
JZUEIK Zn BBERRIIHIH 55%, 35%, ABFRVLHEITE
1.0~2.74 Z [8]; & 2K P HI55 (47 7E Pb
15 KILHZ BFKIEF Cd 1 As 15T
FEIFF A K — b . TS5 Ye o B ARy
A TRV EERTE , 322 KI5 YL LR 2K
PR, AN ARSI R R —,
22 KIOKSNRMEEERESE TN
HEILOES | BERZURYE SRR
B R S5 (3% 3)rT AT, 6 FhE 4@ - F- X i oy
HOH 19.45.44.87 . 14.61,0.42,9.15,0.042 mgke,
PR T v T AR A R i P i — bl L B/
ZRIZUVIBEYIH Zn, Pb, As Fl Hg 4 FiE &)@ it
G325 5t 25 (T-test, P<0.05), HARTE 4@ it 734K

TG B 25 (T-test, P>0.05 ). EZRIZUIEYIH Zn,
Pb. As i/ EUREZA B MR, 1 He WIRSA T
E. REVIFYIT Zn. Pb. As 4 FELE RS
R AT 68 5 FE 3R B K 30 ) 4514 T R VD R TR T
RS T WU R R B K R
HEEKBEARKREERT, BEERDTHES
J& 5 e Vb B IR MR B K AR P 38 ok 1A )
DR He MBS A FiteE, nlRe et
FERAVIREINERA . HZ 1, 7. 8 Wifif¥) Cu
b, EBAREECH 154, 144, 1341%; 1. 4. 5.
7. 20 53 5 AU Cd FFERBGHEER , BhRRIk
25%, EYSRAREECH 1.07; EZ{1 2. 10-12, 18
120 Sufifd) Cd HBERR, H 20 S5 bR
2.80, HAHREMES, FEFREEOHN KDY Cu
M Cd AU EE N EE B RY . S5ENS
HAthifgssk . ) O FRZUTRYI TR ES RIS, K
YL e SRR Cu 1SS A U TR
U T TR | S AP R T OV X e

£ 3 KIRAKBRERRYANESEREDSBRETMN

1

Table 3 The concentrations of heavy metals in surface sediments from Yangtze River estuary and its assessment mg-kg
A% i H w(Cu) w(Zn) w(Pb) w(Cd) w(As) w(Hg)

U 1.12~53.88 17.49~93.34 7.38~42.18 0.02~0.60 7.42~15.38 0.013~0.045
HZ SEXE 20.58 53.49 19.42 0.37 11.84 0.029

SD 16.18 19.41 7.65 0.14 2.18 0.01

Pi 0.588 0.357 0.324 0.74 0.592 0.145

L 4.86~34.23 12.49~61.16 3.01~25.16 0~1.40 4.55~9.61 0.005~0.123
H%E FH) (i 18.31 36.24 9.79 0.46 6.46 0.055

SD 6.48 12.38 5.7 0.3 1.21 0.03

Pi 0.523 0.242 0.163 0.92 0.323 0.275

—JehrifE 35 150 60 0.5 20 0.2
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EaERBARmNE LR, RN ESENE
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HTREVDEZERE TESENS, W TESE
(IR VD HERE TR, B4R JCTE R, O
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e RN R T H 3WA —EE 4RIk
FHEBRALE], XHFIRNA F 48 Kl w48 A HE
BRAETT . WEFTIESE, ZKAEAYRT 4R i HERR 1R
B2 TWIGRR), RZTTRYIN & M 4R 0w
SERE N ZRBR, RHVIBYIN RS R EE25
T Ze R st 20, R Z TR T 42 IR 11
BHEZRECK/N A Pb>Zn>Cd>Cu>As>Hg., [ Hg
A, BEIIEWIN RAN S FiE 4R E £ R BT
K 2P AR N B4 B s SRR, X FRETRE
1808 KW O Yo vh AR v il ) 4R
TR AT G AR e80T R Fh B 48 1 & 4R
e I ASRAAIE], B Pb Al Hg 4b, H5E25%F Cu. Zn,
Cd 1 As 1 & B2 RE 1 KT 280 AH N 4 1 7 46

F5 KIOKFRENRYREVENESRHNEERY
Table 5 Metal enriched factor values for sediments

and aquatic organisms from Yangtze River estuary

Gk
Cu Zn Pb Cd As Hg
HBW) &% 4785 6423 48678 4579 4791 969
H& 2810 1915 23745 3293 1660 870
2 330 427 1785 1442 171 523
FyEk 1169 831 1447 2388 176 455

i Ay

F4 KIOKGEMENESERESBRETMN

Table 4 The concentrations of heavy metals in aquatic organisms from Yangtze River estuary mgkg!
A i H w(Cu) w(Zn) w(Pb) w(Cd) w(As) w(Hg)
L 1,74~4.08 1.85~15.40 0~2.2 0.08~0.31 0.29~0.99 0.025~0.041
S 2.296 6.585 0.865 0.186 0.624 0.031
Ak SD 0.62 491 0.73 0.08 0.23 0.01
PRI * 20 40 2 0.6 5 0.3
Pi 0.115 0.165 0.433 0.31 0.125 0.1
iR 2.19~16.07 1.55~26.29 0.08~1.97 0.04~0.50 0.28~1.18 0.02~0.037
SEXME 8.146 12.815 0.701 0.308 0.645 0.027
F7ek SD 45 6.41 0.58 0.13 0.28 0.01
THNPRIE * 100 150 2 2 8 0.2
Pi 0.081 0.085 0.351 0.154 0.081 0.135
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Concentrations and assessment of heavy metals in seawater, sediments and
aquatic organisms at Yangtze River estuary in spring and summer

HUANG Houjian'?, PING Xianyin', LILei', LIAO Yong'?, SHEN Xingiang'"
1. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences//Key and Open Laboratory of Marine and Estuarine
Fisheries Resources and Ecology, Ministry of Agriculture, Shanghai 200090, China;
2. Shanghai Ocean University, Shanghai 201306, China

Abstract: Heavy metals in seawater, sediments and aquatic organisms (fishes and crustacean) were determined and simply assessed
using single factor index based on the data obtained from two cruises in the Yangtze River estuary in May and August, 2009, in
addition, the possible sources of contaminants had been discussed. Results showed that both the Cu and Hg concentrations in the
surface seawater in May had an overtaking rate of 30%, the bottom water was mainly polluted by Hg, with an overtaking rate of 35%,
part of the stations were contaminated by Zn and Pb; in August, both of the surface water and bottom water were contaminated
majorly by Cu, Zn and Hg, with the concentration of each heavy metal two times as many as that in May. The descending order of
heavy metal pollution in the sediments in May was Cd>As>Cu>Zn>Pb>Hg, while in August was Cd>Cu>As>Hg>Zn>Pb, the
overall level of heavy metals in sediments in May was higher than that in August. Concentrations of heavy metals in aquatic
organisms turned out to meet the food safety standards. As resuspension in sediments may have an impact on the release of heavy
metals from sediments, the enrichment coefficients of heavy metal in sediments fluctuated greatly in May and August; the
descending order of enrichment coefficients in fish ranked as Cd>Pb>Cu>Zn>Hg>As, while in crustacean was Pb>Cd>Hg>Zn>
Cu>As.

Key words: Yangtze River estuary; sediments; organisms; enrichment coefficient
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