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Table 1 Classification criteria for potential ecological risks of

heavy metals

) HE 2SR 53 )
E! RI Ecological risk
classification
<40 <150 Light
40— 80 150 — 300 Medium
80 — 160 300 — 600 Strong
160 — 320 =600 Very strong
=320 =600 Extremely strong
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Table 2 Relationship between I,, and the classification of

heavy metals pollution degree

; o B
geo Grade Pollution degree
<0 0 No
0,1] 1 Between no and medium
(1,2] 2 Medium
(2,3] 3 Between medium and strong
(3,4] 4 Strong
(4.5] 5 Between strong and very strong pollu-
tion
>5 6 Very strong
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Table 3 Heavy metal content in sediment in the Qinzhou Bay

LB/ (mg kgD

T Heavy metal content/(mg « kg~ ')
Element 5 {1 ] T Hyfii

Variation range Average value

Cu 1.51-58.25 20. 30
Pb 6.55—40.53 21.75
Zn 14.28 -93.43 47.30
Cd 0.078-0.477 0. 25
Cr 21.49-52.95 36. 85
Hg 0.010-0. 061 0.038
As 4.19-18.06 10.13
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Fig.2 Distribution of heavy metal of surface sediments in the offshore Qinzhou Bay
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Table 4 Evaluation results of heavy metals in surface sediments

S E Q1 oo
Station . pp, zn  cd  Cr  Hg  As Cu Pb Zn Cd  Cr  Hg  As
1 10.84 6.19 1.10 78.32 1.53 16.00 12.07  126.05  0.53 —0.28 —0.45 0.80 —0.97 —1.91 —0.31
2 12.89 5.08 1.26 89.64 0.96 31.38 11.41 152. 61 0.78 —0.56 —0.25 0.99 -1.64 —0.93 —-0.39
3 7.96 7.79 104 101.02 1.18 37.54 16.12  172.66  0.09  0.06 -0.52 1.17 —-1.34 —0.68 0.10
4 2.75 2.87 0.32 44.31 1.52 15.38 4.50  71.66 —1.45 —1.39 —2.22 —0.02 —0.98 —1.96 —1.74
5 3.69 3.68 0.43 58.74 0.94 17.85 3.74 89. 06 -1.02 -1.03 —-1.81 0.38 -1.68 —1.75 —2.00
6 3.94 3.66 0.57 47.09 1.00 17.85 6.86  80.97 —0.93 -1.04 —-1.38 0.07 -1.59 1.00 —1.13
7 3.35 2.32 0.45 24.72 0.70 16.00 9.00  56.54 —1.16 —1.69 —1.75 —0.86 —2.09 —1.91 —0.74
8 6.82 2.71 0.98 24.23 1.35 24.00 12.13 72.22 -0.14 —-1.47 —0.62 —0.89 -1.15 -1.32 -0.31
9 5.08 5.73 0.59 37.16 1.42 24.00 10.44  84.42 -0.56 —0.39 -1.35 -0.28 —1.08 —1.32 —0.52
10 6.82 3.96 0.43 49.03 0.80 22.77 13.32  97.12 —0.14 —0.92 —1.80 0.12 —-1.91 —1.40 —0.17
11 2.38 2.70 0.21 29.07 0.99 20.31 7.23 62. 88 -1.66 —1.47 —2.85 —0.63 -1.60 —1.56 —1.05
12 0.61 1.26 0.51 112.91 1.74 18.46 6. 48 141. 97 -3.62 —-2.57 -1.56 1.33 -0.79 -1.70 —-1.21
13 3.59 6.59 0.84 147.53 0.93 24.62 8.95 193.04 -1.06 —0.19 —0.84 1.71 —-1.69 —1.29 —0.74
14 3.64 4.91 0,68 142.50 0.84 28.92 14.41 19598 -1.04 —0.61 —1.14 1.66 —-1.84 —1.05 —0.06
15 3.65 4.12 1.13 145.93 1.12 39.38 8.73 204. 08 -1.04 -0.87 —-0.40 1.70 —-1.42 -0.61 —0.78
16 0.33 3.02 0.46 121.65 1.52 12.31 4.21  143.50 -4.49 —1.31 —1.71 1.43 —-0.98 —2.29 —1.83
17 4.58 4.97 0.70 66.31 1.66 29.54 8.38 116.14 -0.71 —0.59 —1.09 0.56 —0.86 —1.02 —0.84
18 1.82 2.88 0.19 88.67 1.72 6.15 7.84 109. 28 -2.05 —-1.38 —2.96 0.98 -0.80 —-3.29 —-0.94
19 2.17 3.43 0.34 98.70 0.76 33.23 6.19  144.81 -1.79 -1.13 -2.16 1.13 —-1.97 —0.85 —1.28
20 2.94 5.79 0.52 63.23 1.48 34.46 8.82  117.24 -1.35 —0.37 —1.52 0.49 —1.02 —0.80 —0.77

Average 4.49 4.18 0.64 78.54 1.21 23.51 9.04 121.61 —-1.14 -0.96 —-1.42 0.59 —1.37 —-1.47 -0.84
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Table 5 Heavy metal contents in sediments of Qinzhou Bay in

previous years

& /(mg -+ kg ') Content/(mg * kg™ ")

Ly 2% 3k
Year Cu Pb 7n cd Cr He As Reference
2011 7.7 10.1 43.9 0.12 3.9 0.035 13.2 [3]
2012 16.5 17.4 56.0 0.18 0.047 16.8 [3]
2014 12.6 19.0 56.9 0.14 0.075 10.7 [15]
2017 18.1 26.8 61.1 47.0 0.060 10.1 [4]
2021 20.3 21.8 47.3 0.25 36.9 0.038 10.1 This article
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TR E SR & B KRINGFE#HAKE, &R RE
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Table 6 Comparison of heavy metal contents in surface sediments of Qinzhou Bay with other bays

fH/(mg - kg™

R:Egij]?}ns Content/(mg * kg™ ") I%fr{(nﬁi
Cu Pb Zn Cd Cr Hg As

Qinzhou Bay 20.3 21.8 47.3 0.25 36.9 0.038 10. 1 This article
Lianzhou Bay 15.9 29.5 68. 0 0.30 0.079 [16]
Fangchenggang Bay 22.4 22.4 65.1 0.07 37.8 0.070 9.1 [17]
Jiaozhou Bay 30.2 30.6 85.5 0.10 62.9 0.110 8.5 [14]
Quanzhou Bay 71.4 67.7 179. 6 0.59 82.0 0. 400 21.7 [18]
Zhoushan offshore 24.7 27.2 114.5 0.14 58. 3 [19]
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Abstract:In order to explore the distribution characteristics and pollution of heavy metals in surface sedi-
ments of Qinzhou Bay in Guangxi,20 surface sediments were collected in Qinzhou Bay in December 2021, The
contents of heavy metals (Cu,Pb,Zn,Cd,Cr, Hg, As) were determined by atomic absorption spectrometer
and atomic fluorescence spectrophotometer,and the pollution degree and ecological risk level of heavy metals
were evaluated by potential ecological risk index method and geo-accumulation index method. The results
showed that the average content of heavy metals in surface sediments of the study area did not exceed the
standard limit of marine sediment quality. The potential ecological risk assessment showed that Cd was a
moderate ecological hazard.,and the remaining heavy metals were mild ecological hazards. The results of geo-
accumulation index showed that the pollution degree of Cu,Pb,Zn,Cr,Hg and As was pollution-free,and the
pollution degree of Cd was between pollution-free and moderate pollution. The pollution degree of each heavy
metal was Cd>As>Pb>Cu>Cr>Zn>>Hg.

Key words: Qinzhou Bay;heavy metals;surface sediments;ecological risk;distribution characteristics
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