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Metal Content and Contamination Assessment in Tetraclita japonica
from the Rocky Intertidal Zone of Zhoushan Islands

XUE Junzeng, XIAO Li, WU Huixian

Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education; Shanghai Ocean Universi-
ty, Shanghai 201306, China

Abstract Teiraclita japonica is a good bio—monitor for the marine heavy metal pollution. Teiraclita japonica is a fouling organism and
commonly distributes in the rocky intertidal zone of Zhoushan Islands, which has high accumulation abilities of heavy metal. In order to
investigate heavy metal pollution in Zhoushan sea area and its enrichment regularity in marine organisms, the accumulation abilities of
Cu, Pb, Cd, Cr, As, and Hg in Tetraclita japonica are analyzed. The results show that content of Cu are much higher than that of Pb, Cd,
Cr, As, and Hg in Tetraclita japonica, and there is also a significantly positive correlation between Pb and Hg content. According to its
total quantity of accumulated metals, it could be seen that Tetraclita japonica from Daishan and Xiaoyang Islands are most severely
polluted by heavy metal among the seven sampling sites studied. In comparison with the biological quality criteria for marine bivalves,
metal contents in Tetraclita japonica are almost below the second standard value except contents of Pb and Hg. By contrast to the heavy
metals of Cu, Cr, Cd, and As, Tetraclita japonica in Zhoushan Islands is contaminated by Pb and Hg quite seriously.

Keywords Zhoushan Islands; rocky intertidal zone; Tetraclita japonica; heavy metal; contamination assessment
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Fig. 1 Sampling site locations in Zhoushan sea area
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Cu 7.70 7.93+0.49 103
Cd 4.50 3.96+0.23 88
Pb 1.96 1.74+0.08 89
Cr 0.57 0.55+0.02 96
As 6.10 5.25+0.23 86
Hg 0.067 0.059+0.003 88
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Table 2 Pollution indexes of dissolved heavy 55007 209 | H AR A i Ph Al He o ik 22 [l 745
metals in sea water B I IE IR (K 5), —H ) N y=3.7728x+
- G RL 1.5961 (& 2), [al )3 35 W & 2 (F=102.97,P<0.01). HiLw] I,
Cu cd Pbh Cr As A Hg FFLLRE 5 4% 15 5 AR )4 Pb A0 He TS e 5 B — & 10
MFL 0205 0.108 0.670 0.007 0141 0420 AH M
BEW 0251 0.113  0.630 0.008 0090 0440 .
AP 0428 051 0570 0.009 0082 1260 € 1 T
K#E 0307 0143 0590 0.009 0082 1.160 % ;ﬁ ‘g
Ml 0214 0121 0610 0008 0079 0960 Ho oo
51 0391  0.147 0580 0.010 0052 1220 ﬁ =3 $
RFELR 0372 0026 0.640 0010 0079  1.110 R Ty Iy 2 25 30 35
EL TR =E A E TR A T/(EKKRAF A GB 3097-1997 )11 H A e ik M He & B/(me-ke ")
— R AR, B2 HAZLEZEANPbS Hg @8 EEIA
Note: Pollution Index= heavy metal contents of every point/the first stan- Fig. 2 Linear regression between Pb and Hg
dard values of marine water quality standard GB 3097-1997'". contents in Tetraclita japonica

®3 AEERAAREHRENECRREREBSHRIEHN
Table 3 Metal contents and MPI of Tetraclita japonica from different sampling sites

G E/ (mg-kg™)

HE R EAREE Ei i
Cu Cd Pb Cr As Hg
N 32.60+1.032 0.98+0.010 3.23+0.025 1.54+0.010 0.51+0.010 0.53+0.012 1.87+0.014
K 18.27+£0.977 0.73+0.023 2.67+0.031 1.27+0.021 0.79+0.020 0.12+0.010 1.27+0.038
UG J0Y 6.83+0.163 0.64+0.015 2.52+0.032 0.83+0.023 1.15+0.017 0.22+0.015 1.15+0.012
FyAd 6.21+0.110 0.71+0.017 2.12+0.045 0.75+0.006 0.97+0.023 0.21+0.010 1.06+0.007
RFR 7.09+0.105 0.40+0.017 2.15+0.031 1.17+0.031 0.25+0.009 0.56+0.020 1.00+0.021
iy Ll 5.00+0.085 0.48+0.008 3.40+0.025 1.03+0.048 0.43+0.031 0.16+0.009 0.91+0.022
Ayl 52.30+0.390 1.20+0.030 13.23+0.052 0.76+0.010 0.46+0.018 3.01+£0.068 3.08+0.029
4 AAEEEWESEMNS L ®5 HASHRTEANESERREEZANHEXRLE
Table 4 Bioability for heavy metals of Tetraclita japonica Table 5 Correlation coefficients between contents of heavy
metals in Tetraclita japonica

- wAERE __
’ Cu cd Pb Cr As Hg JLHE  Cu Cd Pb Cr As Hg

ANEE 31859 9074 4821 4162 181 25238 Cu  1.0000

PNES 14548 6460 4238 3342 441 5455 Cd 09287 1.0000

iy 3192 4238 4421 1766 706 3492 Pb0.8564 0.7560 1.0000

ke 4046 4965 3593 1630 591 3621 Cr 00669 -0.0460 -0.3776  1.0000

RFR 6630 3306 3525 2782 161 11603 As  -0.3106 0.0150 -0.3004 -0.3945  1.0000
i 2560 3235 35862 2136 420 2673 Hg 0.8588 0.7373 09766 -0.3472 -0.3599 1.0000

il 28111 9524 20677 1481 290 54731
YA 12992 5829 6734 2471 399 15259
FRifEfw2E 12331 2613 6199 1001 204 19146

ERF R TR R T MABEMRBE,

Note: **means that the correlation between two variables is utmost

significant.

Cu FiI Fe &5 /2 1 v A W RARIH Y 05 9T K |, 17 Hg . Pb Al PR FIUS AEL X b 55 U 3R B 4R VR JRE T8 B 45 i AR I A 2
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Fig. 3 Cluster analysis on metal contents in Tefraclita
Jjaponica from different sampling sites
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Table 6 Contamination assessment of metal contents in Tetraclita japonica

H AR A5 T A 7 463

e DL RAE W) o B AR IE/ (mg-kg™)

&R A R R A IR %
O/ (mg-kg™) ok FRES =% s ’
4] 4.82
Cu fjﬁ 10 25 50 0.48,0.19,0.10 14,0,0
70 Fl 1.32—14.76
bk (E) 0.19
cd 0.20 2.00 5.00 0.95,0.10,0.04 29,0,0
MENEE| 0.11—0.38
¥ 1.10
Pb 0.10 2.00 6.00 11.00,0.55,0.18 100,14,0
74 0.56—3.68
¥ 0.28
Cr 0.50 2.00 6.00 0.56,0.14,0.05 0,0,0
o [ 0.20—0.47
4 .17
As mﬁ 0 1.00 5.00 8.00 0.17,0.03,0.02 0,0,0
o [ 0.07—0.38
) 0.18
Hg ,,Aﬁ 0.05 0.10 0.30 3.60,1.80,0.60 71,43,14
o [ 0.03—0.79

o ROP R R AR B AT R W BRI (R RN RE YD E — B A = R AR IR

Note: Data of P, and percentage criterion in the above table are calculated in sequence based on class I,I1 and III criterions according to Marine Biological

Quality.
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