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Table S1. Longitudinal and latitudinal positions of the sampling sites. 

Sites No. Longitude  Latitude Sites No. Longitude Latitude 

S1 111°21'14" E 23°28'27" N S2 111°25'07"E 23°28'06" N 

S3 111°29'50"E 23°25'30"N S4 111°31'00"E 23°21'07"N 

S5 111°33'22"E 23°17'33"N S6 111°34'26"E 23°15'25"N 

S7 111°32'02"E  23°13'31"N S8 111°34'12"E 23°11'25"N 

S9 111°38'52"E  23°09'56"N S10 111°44'37"E 23°08'33"N 

S11 111°49'37"E 23°08'00"N S12 111°52'06"E,  23°08'36"N 

S13 111°55'18"E  23°07'29"N S14 111°58'47"E  23°06'08"N 

S15 112°04'07"E  23°04'37"N S16 112°07'33"E 23°05'01"N 

S17 112°12'14"E 23°04'43"N S18 112°16'33"E 23°07'36"N 

S19 112°20'27"E 23°09'55"N S20 112°23'33"E 23°07'55"N 

S21 112°23'55"E 23°04'08"N S22 112°31'55"E  23°04'45"N 

S23 112°34'46"E  23°08'15"N S24 112°37'14"E  23°10'58"N 

S25 112°43'22"E  23°10'05"N S26 112°47'24"E  23°08'53"N 

S27 112°48'02"E 23°05'35"N S28 112°49'09"E  23°02'30"N 

S29 112°50'60"E 22°59'25"N S30 112°54'19"E  22°55'27"N 

S31 112°55'23"E  22°51'17"N S32 113° 00'25"E 22°48'20"N 

S33 113°04'18"E 22°47'16"N S34 113°05'31"E 22°42'28"N 
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S35 113°06'09"E  22°39'17"N S36 113°08'58" E  22°36'18" N 

S37 113°10'46"E 22°32'29"N S38 113°10'36"E  22°29'21"N 

S39 113°15'03"E  22°26'59"N S40 113°14'57"E  22°24'02"N 

S41 113°17'58"E 22°21'09"N S42 113°20'20"E 22°16'20"N 

S43 113°23'12"E  22°12'45"N    

 

Table S2. Metals/metalloids concentrations in water from open publications (μg L-1). 

Location V Co Cr Ni Cu Mn Zn Cd Pb As Sb Tl References 

Xijiang 

River,China 

0.60 0.48 2.37 1.73 3.08 20.9 18.34 0.17 1.03 1.72 0.65 0.03 
This study 

Beijiang 

River,China 

0.27 - a 11.01 1.00 3.02 9 18.13 0.12 1.69 6.48 1.27 0.01 (Li et al., 

2018b; 

Song et al., 

2011; Zhou 

et al., 2017) 

Jinjiang 

River,China 

0.97 0.12 0.53 1.70 1.45 11.1 1.98 0.02 0.39 4.84 0.14 0.00 (Liu et al., 

2018) 

Xiangjiang 

River,China 

- - 0.12 0.55 0.87 20.29 0.0 0.15 0.0 4.84 0.0 0.03 (Li et al., 

2018a) 

Yangtze 

River,China 

10.5 - 20.9 13.4 10.7 5.4 9.4 4.7 55.1 13.2 65.3 - (Wu et al., 

2009) 

Note: a: Not detected 

 

Table S3. Correlation analysis among different metals/metalloids in the water samples (n = 43). 

metals V Co Cr Ni Cu Mn Zn Cd Pb As Sb Tl 

V 1            

Co 0.512** 1           

Cr 0.282 0.070 1          

Ni 0.339* 0.220 0.817** 1         

Cu 0.290 0.108 0.871** 0.855** 1        

Mn 0.201 0.033 0.826** 0.854** 0.880** 1       

Zn 0.168 -0.041 0.809** 0.870** 0.871** 0.911** 1      

Cd 0.201 0.049 0.870** 0.845** 0.809** 0.820** 0.863** 1     

Pb 0.181 0.066 0.862** 0.794** 0.833** 0.827** 0.849** 0.879** 1    

As 0.296 0.059 0.950** 0.848** 0.846** 0.819** 0.826** 0.864** 0.833** 1   

Sb 0.385** 0.168 0.363* 0.234 0.097 0.161 0.092 0.235 0.293 0.389* 1  
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Tl 0.036 -0.118 0.613** 0.426** 0.376* 0.517** 0.440** 0.583** 0.530** 0.567** 0.446** 1 

* Correlation is significant at P < 0.05. ** Correlation is significant at P < 0.01. 

Table S4. Metals/metalloids concentrations in sediments from open publications (mg kg-1 d. w.). 

Location V Co Cr Ni Cu Mn Zn Cd Pb As Sb Tl References 

Xijiang 

River,China 
59.8  14.14  88.43  45.24  70.43 689.5  466.0 5.09  87.82  83.30  7.54  1.21  This study 

Beijiang 

River 
60.3 9.6 75.2 31.7 89.0 - a 383 6.3 225 83.59 39.0 1.70 

(Gao et al., 

2012; Gao 

et al., 2008; 

Li et al., 

2018b; Li et 

al., 2019) 

Yangtze 

River,China 

- - 87.8 40.9 51.6 - 140 1.53 45.2 15.9 - - (Yang et 

al., 2009) 

Jinjiang 

River 

93.8 11.6 58.66 24.47 26.04 787 104 0.51 23.81 6.20 0.55 0.44 (Liu et al., 

2018) 

Hejiang 

River,China 

65.4 9.58 44.3 21.7 43.5 975.8 187.5 1.42 78.48 83.1 13.5 0.97 (Ning et 

al., 2017) 

Background 

values of the 

sediments of 

the Pearl 

River, China 

105 18 86 35 38 820 85 0.09 30 17 1.35 0.52 

b 

(Chi and 

Yan, 2007) 

Note: a: Not detected; b: the background value of soil in Guangdong Province. 

 

Table S5. Correlation analysis among different metals/metalloids in the sediment samples (n = 43). 

metals V Co Cr Ni Cu Mn Zn Cd Pb As Sb Tl 

V 1            

Co 0.824** 1           

Cr 0.232 0.360* 1          

Ni 0.229 0.320* 0.784** 1         

Cu 0.190 0.385* 0.815** 0.904** 1        

Mn 0.283 0.314* 0.873** 0.780** 0.789** 1       

Zn 0.208 0.219 0.654** 0.713** 0.693** 0.750** 1      

Cd 0.036 0.250 0.889** 0.788** 0.844** 0.851** 0.698** 1     

Pb 0.226 0.407* 0.744** 0.652** 0.761** 0.774** 0.633** 0.799** 1    
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As 0.185 0.263 0.893** 0.786** 0.751** 0.807** 0.677** 0.776** 0.602** 1   

Sb 0.203 0.187 0.318* 0.497** 0.381* 0.385* 0.528** 0.291 0.107 0.407** 1  

Tl -0.108 -0.045 0.484** 0.440** 0.512** 0.508** 0.653** 0.594** 0.526** 0.412** 0.401** 1 

* Correlation is significant at P < 0.05 

** Correlation is significant at P < 0.01 

 

Table S6. Correlation analysis among different metals/metalloids in the Corbicula fluminea samples (n 

= 34). 

metals V Co Cr Ni Cu Mn Zn Cd Pb As Sb Tl 

V 1            

Co 0.329 1           

Cr -0.060 0.066 1          

Ni -0.126 -0.087 0.134 1         

Cu 0.297 0.437** 0.256 -0.159 1        

Mn 0.319 0.581** 0.183 0.195 0.499** 1       

Zn 0.317 0.527** 0.028 0.079 0.574** 0.556** 1      

Cd 0.414* 0.428* 0.316 -0.020 0.678** 0.575** 0.651** 1     

Pb 0.244 0.490** 0.177 0.078 0.519** 0.430* 0.588** 0.480** 1    

As 0.489** 0.650** 0.258 0.029 0.617** 0.664** 0.630** 0.713** 0.609** 1   

Sb 0.216 0.137 0.002 -0.115 0.272 0.266 0.272 0.530** 0.218 0.466** 1  

Tl 0.183 0.468** -0.016 0.292 0.247 0.288 0.536** 0.436* 0.519** 0.528** 0.241 1 

* Correlation is significant at P < 0.05 

** Correlation is significant at P < 0.01 

 

Table S7. Correlations between Corbicula fluminea soft tissue and single metal/metalloid in water and 

sediment (n = 34). 

  V Co Cr Ni Cu Mn Zn Cd Pb As Sb Tl 

Water              

Sediment r 0.580** .566** 0.613** 0.830** 0.714** 0.754** 0.710** 0.789** 0.650** 0.726** 0.315 0.674** 
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 P 0.000 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.070 0.000 

Water              

Soft tissue r 0.021 0.012 0.131 0.253 0.399* 0.389* 0.425* 0.344* 0.364* 0.373* 0.126 0.195 

 P 0.907 0.948 0.460 0.149 0.020 0.023 0.012 0.047 0.034 0.030 0.477 0.269 

Sediment              

Soft tissue r 0.326 0.378* 0.341* 0.208 0.557** 0.484** 0.532** 0.543** 0.615** 0.599** 0.154 0.387* 

 P 0.060 0.027 0.048 0.239 0.001 0.004 0.001 0.001 0.000 0.000 0.383 0.024 

* Correlation is significant at P < 0.05. ** Correlation is significant at P < 0.01. 

 

Table S8. Geo-accumulation index, potential ecological risk, and average bioconcentration factors 

(BAF) and biota-sediment accumulation factors (BSF) for metals/metalloids in Corbicula fluminea soft 

tissue from the Xijiang River. 

 

 

Table S9. Component Score Coefficient Matrix. 

 Principal component  Principal component 

 PC1 PC2 PC3  PC1 PC2 PC3 

V -.091 .506 .072 Zn .030 -.031 .278 

Co -.015 .476 -.065 Cd .206 -.093 -.130 

Cr .181 .012 -.120 Pb .225 .019 -.282 

Ni .094 .024 .101 As .127 -.006 .016 

Cu .149 .011 -.034 Sb -.217 .060 .753 

Mn .147 .017 -.028 Tl .043 -.217 .264 

 

 

 
V Co Cr Ni Cu Mn Zn Cd Pb As Sb Tl 

The soil 

background 

value in 

China 

82 13 65 26 24 600 68 0.09 23 10 0.8 0.6 

BAF 2583  3319  446  703  20503  2949  14889  23706  2354  2684  106  3667  

BSF 0.0259  0.1106  0.0121  0.0264  0.8505  0.0862  0.5609  0.8224  0.0269  0.0589  0.0093  0.0894  

Igeo -1.3  -1.8  -0.3  -1.0  0.2  -0.9  1.7  5.2  1.8  4.7  5.0  -0.4  

Eri
  1.5  5.4  2.7  8.7  14.7  1.1  6.9  1695.1  19.1  83.3  65.9  20.2  
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Table S10. Scores of principal factors on samples. 

Sites Fac1 Fac2 Fac3 Sites Fac1 Fac2 Fac3 

s1 0.2822 0.36077 0.43796 s23 -0.78488 -0.64729 -0.46235 

s2 0.2576 0.73753 0.54002 s24 -1.33769 -0.72188 -1.12638 

s3 -0.1096 0.31235 1.76552 s25 -0.6648 -0.61693 -0.41571 

s4 -0.42263 0.35405 1.16129 s26 0.37433 -0.60954 0.93466 

s5 -0.15686 1.44214 -0.89864 s27 0.17713 -0.79131 2.62668 

s6 -0.94413 1.13447 0.38007 s28 0.33789 1.06578 -1.35354 

s7 -0.80983 2.02099 0.37011 s29 0.27664 0.90999 -1.74097 

s8 -0.99618 1.82836 0.20125 s30 -0.03633 0.48077 -0.77595 

s9 -0.98855 0.17027 0.02497 s31 3.15661 -0.05219 -1.18016 

s10 -1.0306 -0.06877 0.1236 s32 1.76062 0.12964 1.10587 

s11 -0.46292 -0.01729 -0.92202 s33 1.81033 -0.22798 0.05528 

s12 -1.12063 -0.32682 0.09538 s34 0.99271 -0.47299 0.46092 

s13 -1.28808 -0.78915 -0.89697 s35 0.21289 -0.55175 0.12131 

s14 -0.50419 -0.86835 -1.22221 s36 2.08919 0.26609 0.12154 

s15 0.63513 -1.54047 1.2323 s37 1.13805 0.02427 0.19563 

s16 0.54357 -1.90023 1.59145 s38 0.44163 -0.27698 -0.26227 

s17 0.37441 -1.91011 -0.86749 s39 -0.03334 -0.22031 -0.4469 

s18 -0.7017 -0.59299 0.25762 s40 0.03447 -0.30315 -0.94418 

s19 -0.79613 -0.42281 -0.02847 s41 0.39322 -0.40633 -1.14043 

s20 -1.06 -0.49452 -0.13007 s42 1.38536 2.6628 -0.91706 

s21 -1.03818 -0.64448 -0.3618 s43 -0.82392 2.21404 2.56154 

s22 -0.56282 -0.6397 -0.27139     

 

 

Figure S1. Box plots of geo-accumulation index of 8 metals/metalloids in the sediments from Xijiang 

River. 
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