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Fig. 2 Trends of the each heavy metal content in Meretrix lusoria in the Beibu Gulf (Guangxi) from 2019 to 2023
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Table 1 Statistics of heavy metal content in Meretrix lusoria from three coastal cities of the Beibu Gulf (Guangxi)
R s AL EL LR G/ (ng » kg™ LHREID
I T Number of Heavy metal content/(mg * kg~ ', wet weight)
City sampling
site K Hg #i Cu % Pb B Zn i Cd i#% Cr fiff As
Beihai 7 0.00940. 007 1.3240.47 0.13%+0.06 14.34+4.8 0.10940. 053 0.22%+0.14 1.6+0.7
Qinzhou 3 0.006+0.003 1.104+0.17 0.1240.04 23.2+16.1 0.14040. 049 0.1740.04 1.1+0.6
Fangchenggang 6 0.00540. 002 1.75+1.13 0.1040. 05 15.5+4.6 0.1854-0.185 0.1340.04 1.440.6

F2 kWME(SAE)EFEBEWMIBRENS FECRSES —LIREREWLL

Table 2 Comparison of the five-year mean heavy metal content in Meretrix lusoria from the Beibu Gulf (Guangxi) with class |

standard limits

FoE o E/(mg - kg 'L LUBEID

2551 Heavy metal content/(mg » kg ', wet weight)
Category
K Hg il Cu 4% Pb Bt 7n 48 Cd i Cr A As
Class | standard limits " 0. 005 10 0.1 20 0.2 0.5 1.0
Beibu Gulf (Guangxi) Mean 0.00740.005 1.44+0. 80 0.1240. 06 16.44+8.8 0.1434+0.125 0.1840.11 1.4+0.7
Range 0.002L.—0.040 0.71—5.89 0.04—0.27 8.1—61.6 0.060—0.942 0.07—0.75 0.4—3.3

Note: * data comes from Marine Biological Quality (GB 18421—2001) 7.
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Table 3 Single factor standard index and Nemerow comprehensive index of heavy metals in Meretrix lusoria

s P P
Year F He il Cu i Ph 4 Zn # Cd 4% Cr i As Nemerow
2019 0.09 0.16 1. 38 0.97 0. 64 0. 36 0.68 1.07
2020 0.12 0.12 1.19 0.82 0.50 0. 34 1.26 0.99
2021 0.11 0.14 0.85 0.79 0. 86 0. 46 1.28 1.01
2022 0.14 0.15 1.41 0.74 0. 80 0. 30 1.82 1. 40
2023 0.22 0.16 1.19 0.77 0.76 0.33 2.04 1.54
Average 0.14 0.15 1. 20 0.82 0.72 0. 36 1.42 1.11
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Table 4 Metal polution index in Meretrix lusoria from three

coastal cities of the Beibu Gulf (Guangxi)

4 5 YL 5 KL
i Metal polution index
City
2019 2020 2021 2022 2023
Beihai 0.32 0.32 0.33 0.39 0.43
Qinzhou 0.29 0.31 0.32 0. 36 0. 39

Fangchenggang 0. 30 0.31 0.33 0.33 0. 34
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Table 5 Heavy metal content in Meretrix spp. in the other areas

ELHB AR/ (mg - kg L LB ET

X3 Pyl Heavy metal content/(mg * kg ', wet weight)
Area Type
K Hg i Cu 5 Pb Bt Zn 4% Cd # Cr i As
Yellow Sea and Mean 1.38 0.08 15.1 0.59 0. 44
Bohai Sea?"”
Range 0.94—1.96  0.11—4.15  8.20—21.1 0.22—1.73  0.16—0.79
Southern Yellow Mean 0.037 4. 65 0.14 0. 46 0.76
Sea (Yangkou and
Lisi) % Range 0.01—0.11 0.7—8.6 0.04—0. 54 0.01—4.8 0.23—1.25
Hangzhou Bay?*)  Mean 0.08 41.68 0.3 12.4 0. 04 0.9
Sea area from Mean 0.020 0.05L 0.132 0.57
Quanzhou to
Xiamen!?™ Range 0.002—0.170 0.05L—0. 31 0.040—0. 340 0.20—1. 24
Guangzhou""” Mean 2.11 0.26 0.20 0.33 2.02
Range 1.25—2.97  0.01—0.43 0.09—0.29  0.04—0.74  0.55—2.79
Haikou Bay!?* Mean 1.15540.431 0.150-40.120 14.060-40.532 0.071%0.026 0.22540. 046
Arabian Gulf 7 (3.524 (0. 294+ (12. 86+ (0. 244+
(Dammam City) ") Range 0.05)— 0.04)— 1.05)— 0.041)—

(8.19£0.50) (2.4940.27) (24.56==0.84) (0.90=£0.030)
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Distribution Characteristics and Risk Assessment of Heavy Met-
als in Meretrix lusoria in the Intertidal Zone of the Beibu Gulf

CHEN Ling,XU Xiaofan, LAN Wenlu" " ,DENG Yan

(Beibu Gulf Marine Ecological Environment Field Observation and Research Station of Guangxi, Marine Environmental Monitoring

Centre of Guangxi,Beihai, Guangxi,536000,China)

Abstract ; The aim of this study is to unveil the heavy metal pollution of organisms in the intertidal zone of the
Beibu Gulf. The common dominant bivalves species,Meretrix lusoria »in this area was selected as a bioindica-
tor. The concentrations of 7 heavy metals (Hg, Cu, Pb,Zn,Cd,Cr,and As) in M. lusoria were monitored
from 2019 to 2023 to assess their temporal and spatial distribution patterns. The single-factor pollution in-
dex,Nemerow comprehensive index,and Metal Pollution Index (MPI) were used for evaluation. The results
indicated that the heavy metal concentrations in M. lusoria in this sea area followed the order of Zn>Cu>
As>Cr>Cd>Pb>Hg. The heavy metals concentrations showed distinct annual variations, with significant
differences observed among the three coastal cities studied. However, the overall pollution levels remained
consistent,indicating a state of mild pollution, which was primarily caused by As and Pb. There is a year-by-
year increasing trend in comprehensive heavy metal pollution in the Beibu Gulf,underscoring the necessity for
ongoing monitoring of heavy metal dynamics in marine organisms.

Key words: Beibu Gulf;heavy metal; Meretrix lusoria ;risk assessment
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