
Table S1 Acute toxicity of freshwater aquatic organisms of copper in Fen River 

Species 
Total copper 

LC50μg/L 

Dissolved  

Copper/μg/L 

Hardness 

CaCO3/mgL  
Tem1℃ pH 

DOC 

mg/L 

Ca 

mg/L 

Mg 

mg/L 

Na 

mg/L 

K 

mg/L 

SO42- 

mg/L 

Cl- 

mg/L 

Alkalinity 

mg/L 

Referen

ce 

Lumbriculus 

variegatus  

130 — 290 25 6.57 0.5 47.8602 41.47 89.821 7.178 278.4 6.508 235 

[1]  270 — 290 25 7.29 0.5 47.8602 41.47 89.821 7.178 278.4 6.508 235 

500 — 290 25 5.25 0.5 47.8602 41.47 89.821 7.178 278.4 6.508 235 

Ceriodaphnia  

dubia 

19 — 52 24.5 7.5 1.1 15.2833 3.3713 1.5 0.57 3.8 1.4 55 [2] 

17 — 52 24.5 7.5 1.1 15.2833 3.3713 1.5 0.57 3.8 1.4 55 

[3]  

— 25 45 25 7.72 1.5 11.0991 4.2075 9.5 1.6 46 34 39.7 

— 17 45 25 7.72 1.5 11.0991 4.2075 9.5 1.6 46 34 39.7 

— 30 45 25 7.72 1.5 11.0991 4.2075 9.5 1.6 46 34 39.7 

— 24 45 25 7.72 1.5 11.0991 4.2075 9.5 1.6 46 34 39.7 

— 28 45 25 7.72 1.5 11.0991 4.2075 9.5 1.6 46 34 39.7 

— 32 45 25 7.72 1.5 11.0991 4.2075 9.5 1.6 46 34 39.7 

— 23 45 25 7.72 1.5 11.0991 4.2075 9.5 1.6 46 34 39.7 

— 20 45 25 7.72 1.5 11.0991 4.2075 9.5 1.6 46 34 39.7 



— 19 45 25 7.72 1.5 11.0991 4.2075 9.5 1.6 46 34 39.7 

— 26 94.1 25 8.15 2 23.2094 8.7984 5.2449 1.6 20.054 6.171 69.6 

— 21 94.1 25 8.15 2 23.2094 8.7984 5.2449 1.6 20.054 6.171 69.6 

— 27 94.1 25 8.15 2 23.2094 8.7984 5.2449 1.6 20.054 6.171 69.6 

— 37 94.1 25 8.15 2 23.2094 8.7984 5.2449 1.6 20.054 6.171 69.6 

— 34 94.1 25 8.15 2 23.2094 8.7984 5.2449 1.6 20.054 6.171 69.6 

— 67 179 25 8.31 2.3 50.1069 13.1232 14.32 2.4 22.673 10.979 140.1 

— 38 179 25 8.31 2.3 50.1069 13.1232 14.32 2.4 22.673 10.979 140.1 

— 78 179 25 8.31 2.3 50.1069 13.1232 14.32 2.4 22.673 10.979 140.1 

— 81 179 25 8.31 2.3 50.1069 13.1232 14.32 2.4 22.673 10.979 140.1 

— 28 97.6 25 8 2 24.0727 9.1256 5.44 1.6 20.8 6.4 74.2 
[3]  

— 84 182 25 8 2.3 50.9467 13.3432 14.56 2.4 23.053 11.163 144.3 

13.4 — 57.1 25 8.18 0.5 9.42352 8.1653 17.685 1.413 54.815 1.2814 81 [4]  

6.98 — 80 20 7.6 0.5 13.2028 11.44 24.778 1.980 76.799 1.7953 53 [5]  

25 24 105 25 8.4 0.5 26 8.5 8.7 1 18 9.1 100 
[6]  

111 106.56 102 25 8.3 2.5 25 8.3 8.5 0.9 16 9.4 91 



157 150.72 106 25 8.3 5 26 8.5 9.2 1 20 11 94 

147 141.12 103 25 8.3 5 26 8.5 9.2 1 20 11 93 

267 256.32 106 25 8.3 10 26 8.6 9.4 1.1 29 16 96 

Daphnia 

magna 

9.1 — 39 20 7.8 1.1 10.9867 2.7776 5.8136 0.7 7.9394 7.7684 51 

[7] 

11.7 — 39 20 7.8 1.1 10.9867 2.7776 5.8136 0.7 7.9394 7.7684 51 

6.6 — 39 20 7.79 1.1 10.7129 2.7203 5.7423 0.7 7.6578 7.6406 50 

9.9 — 39 20 7.79 1.1 10.7129 2.7203 5.7423 0.7 7.6578 7.6406 50 

11.7 — 39 20 6.9 1.1 10.9867 2.7776 5.8136 0.7 7.9394 7.7684 30 

6.7 — 39 20 6.9 1.1 10.9867 2.7776 5.8136 0.7 7.9394 7.7684 30 

9.1 — 26 20 7.6 1.1 7.4273 2.0327 4.8867 0.7 4.2786 6.107 24 

5.2 — 27 20 7.7 1.1 7.7011 2.09 4.958 0.7 4.5602 6.2348 24 

41.2 — 170 20 7.8 0.5 27.9433 24.2353 52.507 4.196 162.74 3.8045 115 

[8]  

10.5 — 170 20 7.8 0.5 27.9433 24.2353 52.507 4.196 162.74 3.8045 115 

20.6 — 170 20 7.8 0.5 27.9433 24.2353 52.507 4.196 162.74 3.8045 115 

17.3 — 170 20 7.8 0.5 27.9433 24.2353 52.507 4.1961 162.74 3.8045 115 

70.7 — 170 20 7.8 0.5 27.9433 24.2353 52.507 4.1961 162.74 3.8045 115 



31.3 — 170 20 7.8 0.5 27.9433 24.2353 52.507 4.1961 162.74 3.8045 115 

7.1 — 109.9 21 6.93 2.4 40 2.43 85.1 1.23 10 106 12.5 

[9]  

16.4 — 109.9 21 6.93 3.4 40 2.43 85.1 1.23 10 106 12.5 

39.9 — 109.9 21 7.43 3.4 40 2.43 85.1 1.23 10 106 13.875 

18.7 — 109.9 21 7.43 2.4 40 2.43 85.1 1.23 10 106 13.875 

18.9 — 109.9 21 7.82 2.4 40 2.43 85.1 1.23 10 106 14.5 

39.7 — 109.9 21 7.82 3.4 40 2.43 85.1 1.23 10 106 14.5 

46 — 109.9 21 6.93 4.4 40 2.43 85.1 1.23 10 106 12.5 

71.9 — 109.9 21 6.93 6.1 40 2.43 85.1 1.23 10 106 12.5 

57.2 — 109.9 21 7.43 4.4 40 2.43 85.1 1.23 10 106 13.875 

67.8 — 109.9 21 7.82 4.4 40 2.43 85.1 1.23 10 106 14.5 

26 — 52 18.2 7.8 1.1 14 3.5 12 2.9 23 11 45 

[10]  

30 — 105 20.3 7.9 1.1 29 6.8 29 5.3 57 21 79 

38 — 106 19.7 8.1 1.1 29 6.8 29 5.3 57 21 82 

69 — 207 19.9 8.3 1.1 58 13 62 8.2 127 40 166 

4.8 — 7.1 24 8.55 0.5 1.15182 1.02739 3.5102 2.8052 6.8159 2.5434 56 



7.4 — 20.6 24 6.97 0.5 3.39973 2.9458 2.5478 2.1356 19.776 1.9363 60 

6.5 — 23 24 8.52 0.5 3.79581 3.289 2.8446 2.3845 22.08 2.1619 64 

197.53 — 198.6471 21 7.57 11.12 77.13 1.47 50.47 0.46 55 33 142 

[11] 

134.55 — 903.6216 21 7.98 4.99 66.35 179.2 35.31 0.51 76 43.8 193 

244.45 — 167.8175 21 8 20.12 64.47 1.66 126.7 0.47 52 57.6 219 

155.69 — 997.6020 21 8.07 10.84 78.59 194.6 64.93 0.53 90 72.4 258 

350 — 120.3696 21 7.98 11.95 46.54 1.01 70.01 0.59 63 50.8 69 

210.49 — 417.1427 21 7.72 7.31 104.9 37.69 128.4 7.31 67 66.2 87 

194.78 — 136.5252 21 7.56 10.06 53.01 1.01 58.54 0.6 55 44 79 

187.77 — 457.7211 21 7.86 6.44 111.8 43.36 140.9 15.46 66 54 98 

71.46 — 12.047 21 8.4 1.9 4 0.5 0.75 0.35 0.1 2 48 

 

Hypophthalmi

chtys molitrix 

365.7 351.072 156.3014 21 8.1 0.05 44.9 10.73 69.5 10 42.92 88.8 138.58 

[12]  

425.48 408.4608 156.3014 21 8.3 1 44.9 10.73 69.5 10 42.92 88.8 138.58 

270.04 259.2384 156.3014 21 8.3 0.5 44.9 10.73 69.5 10 42.92 88.8 138.58 

639.77 614.1792 156.3014 21 8.3 2 44.9 10.73 69.5 10 42.92 88.8 138.58 

1138.78 1093.2288 156.3014 21 8.3 4 44.9 10.73 69.5 10 42.92 88.8 138.58 



Ctenopharyng

odon idellus  
2364.09 2269.5264 156.3014 22 7.9 4 44.9 10.73 70.65 10 42.92 88.8 138.58 [12]  

Ctenopharyng

odon idellus 

 

917.89 881.1744 156.3014 22.1 8 2 44.9 10.73 61.45 10 42.92 88.8 138.58 

[12] 
846.06 812.2176 156.3014 22.3 7.9 0.5 44.9 10.73 56.85 10 42.92 88.8 138.58 

772.68 741.7728 156.3014 21 7.9 1 44.9 10.73 54.55 10 42.92 88.8 138.58 

831.19 797.9424 156.3014 21 7.9 0.05 44.9 10.73 52.25 10 42.92 88.8 138.58 

Ctenophryodo

n idellus 

 

846.67 812.8032 — 20 8 1 44.9 10.73 69.5 10 42.92 88.8 138.58 

[13] 
773.24 742.3104 — 20 8 2 44.9 10.73 69.5 10 42.92 88.8 138.58 

918.56 881.8176 — 20 8 3 44.9 10.73 69.5 10 42.92 88.8 138.58 

2365.8 2271.168 — 20 8 4 44.9 10.73 69.5 10 42.92 88.8 138.58 

Macrobrachiu

m nipponense 
417 — 253 18.6 7.78 0.05 80.1818 12.1694 17.7074 3.0158 48.069 73.6497 44 [14] 

Cyprinus 

carpio 
912 — 248 18.5 7.84 0.05 80.1818 12.1694 17.7074 3.0158 48.069 73.6497 44 [14] 

Pseudorasbor

a parva 
347 — 238 18.4 7.73 0.05 80.1818 12.1694 17.7074 3.0158 48.069 73.6497 44 [14] 



Note: 1 Temp. is temperature. 

Carassius 

auratus 
1405 — 248 18.5 7.85 0.05 80.1818 12.1694 17.7074 3.0158 48.069 73.6497 44 [14] 

Misgurnus 

anguillicaudat

us 

24  — 256 19.1 7.81 0.05 80.1818 12.1694 17.7074 3.0158 48.069 73.6497 44 [14] 

Chironomus 

plumosus 
106 — 251 18.5 7.74 0.05 80.1818 12.1694 17.7074 3.0158 48.069 73.6497 44 [14] 



 

 

Table S2 Acute toxicity of freshwater aquatic organisms of lead in Fen River 

Species ATV1(ug/L) Hardness (CaCO3 mg/L) Reference 

Daphnia magna* 

3610 240 [15] 

894 150 [16] 

450 45 [17] 

1910 152 [18] 

Tubifex tubifex 

165220 237 

[19] 
334140 237 

454760 237 

514190 237 

450000 224 [20] 

Ceriodaphnia dubia* 

2700 290 [1] 

248 100 [21] 

208.8 82.4 [22] 

256.9 80 
[23] 

1760.4 172 

Cyprinus carpio* 

1190 120 

[24] 

1350 58 

1780 90 

1890 170 

3530 120 

1400 280 

13350 360 [25] 

Chironomus tentans* 
34670 25 [26] 

220000 224 [20] 

Lumbriculus variegatus* 
8000 290 

[27] 
1800 30 

Ctenopharyngodon idllus* 
576410 160 [28] 

3730 10 [29] 

Carassius auratus* 

273900 160 [30] 

11590 10 [29] 

169470 120 [31] 

Rhodeus ocellatus  13187 250 [32] 

Daphnia carinata 444 82.4 [22] 

Tanytarsus dissimilis  258 46.8 [33] 

Chlofella saccharophila 63800 - [34] 

Rhodeus ocellatus*  

6784 50 

[35] 25557 150 

44325 250 

Margarga melanoiides*  
3052 50 

[35] 
22457 150 



 

 

39644 250 

Pseudorasbora parva*  

9155 50 

[35] 38950 150 

60216 250 

Misgurnus anguillicaudatus*  

12772 50 

[35] 42873 150 

63838 250 

Note: 1 ATV is acute toxicity value; All species used of water quality reference normalization were marked with 

an *.  

Table S3 Acute toxicity of freshwater aquatic organisms of zinc in Fen River 

Species ATV1(μg/L) Hardness (CaCO3 mg/L) Reference 

Cyprinus carpio 
7800 55 [36] 

3120 19 [37] 

Daphnia sp.* 

500 6.5 
[38] 

5200 400 

100 45 [17] 

Chironomus sp.* 

890 50 

[39] 
1160 100 

1630 250 

2590 400 

Daphnia magna* 

90 50 

[39] 
140 100 

230 250 

690 400 

Limnodrilus hoffmeistteri* 

1950 50 

[39] 
2290 100 

3330 250 

6310 400 

Cipangopaludian cathayensis* 

2340 50 

[39] 
3070 100 

4760 250 

7690 400 

Pseudorasbora parva* 

2570 150 [40] 

18000 250 
[39] 

20600 400 

Gyraulus sp. 

3292 62 

[41] 1400 14 

1451 18 

Gammarus sp. 8100 50 [36] 

Ceriodaphnia dubia 180 52 [42] 

Lemna minor 3014 100 [43] 



 

 

Chlorella vulgaris 153 100 [44] 

Ceriodaphnia dubia 354 280 [45] 

Misgurnus anguillicaudatus 16910 150 [40] 

Ctenopharyngodon idellus  31370 120 [46] 

Rhodeus ocellatus 8004 150 [40] 

Margarga melanoiides 7945 150 [40] 

Palaemon modestus 267 150 [40] 

Note: 1 ATV is acute toxicity value; All species used of water quality reference normalization were marked with 

an *.  

 

Table S4 Acute toxicity of freshwater aquatic organisms of cadmium in Fen River 

Species ATV1(ug/L) Hardness (CaCO3 mg/L)  Reference 

Carassius auratus* 

2193 50 

[47] 

11123 150 

13938 250 

Limnodrilus hoffmeistteri* 

188 50 

227 153 

431 265 

Pelteobagrus fulvidraco* 

3909 50 

13609 150 

17397 250 

Daphnia pulex* 

47 57 [48] 

319 240 [49] 

100 120 [50] 

Cyprinus carpio* 

17100 100 [51] 

240 55 [36] 

220770 185 [52] 

Tubifex tubifex* 

61470 237 

[19] 

440 45 

7950 173 

8500 305 

1658 250 

Lumbriculus variegates* 
120 30 [27] 

780 290 [1] 

Ceriodaphnia dubia* 
31.47 40 [53] 

361.1 172 [23] 

Diaphanosoma brachyurum 1060 93 [54] 

Moina macrocopa 71.25 82 [55] 

Gammarus pseudolimnaeu 49 76.8 [56] 

Lemna minor 54 39 [57] 

Gammarus pulex 50 117.4 [58] 



 

 

Daphnia magna 3.6 170 [8] 

Palaemon modestus* 

6 50 

[59] 

12 150 

18 250 

Misgurnus anguillicaudatus* 

3054 50 

11647 150 

18849 250 

Pseudorasbora parva* 

3318 50 

5512 150 

8503 250 

Margarga melanoiides* 

1868 50 

3969 150 

5659 250 

Rhodeus ocellatus* 

2825 50 

7833 150 

10072 250 

Note: 1 ATV is acute toxicity value; All species used of water quality reference normalization were marked with 

an *.  

Table S5 Acute toxicity of freshwater aquatic organisms of chromium in Fen River 

Species ATV1(ug/L) Hardness (CaCO3 mg/L) Reference 

Daphnia magna 

24.2 45 [60] 

66.7 188 

[61] 

73.6 196 

75.8 213 

85.7 196 

131 185 

137 212 

157 92 [62] 

164 185 [61] 

175 100 [62] 

212 213 [61] 

250 93 [63] 

550 180 [64] 

1300 - [65] 

778 - [66] 

19.9 50 

[61] 

21.3 50 

157 212 

15.3 50 

20.6 50 

22 45 [67] 



 

 

Daphnia pulex 

36.3 45 [68] 

48 45 [67] 

220 50 [69] 

260 171 [70] 

Lymnaea Luteola 3880 195 [71] 

Tubifex tubifex 

872 237 

[19] 
1227 237 

1846 237 

2720 237 

9800 123 [72] 

190 245 [73] 

Lumbriculus variegatus 
11000 130 [74] 

13300 30 [27] 

Ceriodaphnia sp. 

144 100 [21] 

1500 102 [75] 

45.2 45 [60] 

45 45 [67] 

Carassius auratus 

168500 120 [76] 

94570 150 [77] 

244100 300 [78] 

37500 20 [79] 

Cyprinus carpio 123000 220 [80] 

Macrobrachium nipponensis 
2241 - [81] 

38.48 120 [76] 

Moina macrocopa 360 - [82] 

Carassius auratus 139000 - [83] 

Hypophthalmichthys molitrix 13160 120 [76] 

Scenedesmus obliquus 680 - [84] 

Scenedesmus quadricauda 20890 - [85] 

Pseudokirchneriella subcapitata 
129.7 - 

[86] 
84.3 - 

Pelteobagrus fulvidraco 
15790 120 

[87] 
57980 120 

Margarga melanoiides  3.602 150 

[35] 
Pseudorasbora parva  30.341 150 

Misgurnus anguillicaudatus  35.491 150 

Palaemon modestus 0.357 150 

Note: 1 ATV is acute toxicity value. 

 

 

 



 

 

Table S6 Acute toxicity of freshwater aquatic organisms of nickel in Fen River 

Species ATV1(ug/L) Hardness (CaCO3mg/L) Reference 

Ceriodaphnia dubia* 

148 113 

[88] 400 253 

81 50 

137.37 172 
[23] 

64.80 80 

674 142 [89] 

30 69.5 [90] 

Desmodesmus subspicatus 360 - [91] 

Lemna minor 

450 - [92] 

210 - 

[93] 360 - 

330 - 

1290 - [94] 

Scenedesmus quadricauda 
1500 - [91] 

900 - [95] 

Hyalella azteca* 

393.07 240 [96] 

3045 98 [88] 

2000 119.5 [97] 

Daphnia pulex 

1480 142 
[89] 

3890 142 

912.33 127 [98] 

Daphnia magna* 

1800 51 

[18] 
2360 100 

1920 104 

4970 206 

7300 240 
[99] 

7590 240 

915 51.1 [100] 

Danio rerio* 

9068 141 

[101] 
18919 141 

13120 141 

589.9 7.8 

Tubifex tubifex 

25100 237 

[19] 
18000 237 

18970 237 

25460 237 

Oncorhynchus mykiss* 

19200 250 [83] 

8900 33 [102] 

7790 50 [103] 



 

 

15000 285 [104] 

13700 35 
[105] 

16300 200 

Carassius auratus 63000 126 [106] 

Chironomus sp. 8.6 50 [107] 

Lumbriculus variegatus 
32000 130 

[74] 
48000 130 

Cyprinus carpio* 

10400 55 [36] 

40800 126 [106] 

43650 305 

[108] 
14790 305 

48000 305 

6900 305 

35000 112 [109] 

6160 128 [110] 

10600 53 [111] 

Gammarus fasciatus 100000 130 [74] 

Chironomus dilutus 119500 119.5 [97] 

Paramisgurnus dabryanus 228560 150 [112] 

Misgurnus anguillicaudatus 275420 150 [112] 

Note: 1 ATV is acute toxicity value; All species used of water quality reference normalization were marked with 

an *.  

 

Table S7 Acute toxicity of freshwater aquatic organisms of manganese in Fen River 

Species ATV1(ug/L) Hardness (CaCO3mg/L) Reference 

Nais elinguis 360 18.72 [113] 

Desmodesmus subspicatus 

15300 - 

[114] 

12100 - 

22800 - 

8030 - 

5920 - 

Closterium lunula 12600 - [115] 

Hyalella azteca* 

8567 80 

[116] 

3000 26 

13700 164 

Daphnia magna* 

10280 170 

19400 170 

9800 45.3 

Chlorella pyrenoidosa 17000 - [115] 

Ceriodaphnia dubia* 
14500 92 

[116] 
14500 92 



 

 

6700 26 

5700 26 

15900 184 

14500 184 

Chironomus javanus 5270 18.72 [113] 

Chironomus tentans* 

5800 25 

[116] 42200 100 

94300 250 

Macrobrachium lanchesteri 9290 18.72 [113] 

Lampsilis siliquoidea  43300 90 
[116] 

Aeolosoma sp. 39460 52 

Limnodrilus hoffmeisteri 

239390 237 

[19] 
239270 237 

275700 237 

164550 237 

Tubifex tubifex* 

26800 12 

[116] 

42700 45 

85900 173 

464750 305 

Lymnaea stagnales 
255530 172 

205250 184 

Ctenopharyngodon idellus 541070 104.9 
[117] 

Cyprinus carpio 577270 104.9 

Asellus aquaticus 333000 50 
[116] 

Crangonyx pseudogracilis 694000 50 

Danio rerio 8280000 86.6 [118] 

Note: 1 ATV is acute toxicity value; All species used of water quality reference normalization were marked with 

an *.  

 

Table S8 Chronic toxicity of freshwater aquatic organisms of manganese in Fen River 

Species CTV1(ug/L) Hardess (CaCO3 mg/L) Reference 

Danio rerio 4629.1 95 

[116] 

Daphnia magna* 
5400 100 

9400 250 

Oncorhynchus mykiss* 

920 29.2 

2182 151.2 

700 50 

Aeolosoma sp. 2520 48 

Ceriodaphnia dubia* 

1045.1 60 

1355.6 48 

1364 52 



 

 

2015 52 

2241 24 

2246 44 

2498 20 

2601 84 

2826 720 

2946 52 

2962 52 

2984 48 

3100 76 

3120 52 

3250 52 

3700 72 

3858 44 

3935 48 

3956 52 

4172 52 

4782 400 

4818 52 

4846 52 

5235 116 

5554 200 

6458 124 

6526 48 

7175 52 

7484 304 

7848 230 

7962 384 

8406 212 

8439 284 

8961 390 

11235 410 

14718 290 

Chironomus tentans 16340 89 

Hyalella azteca 382.8 104 

Lymnaea stagnalis 7700 174 

Lemna minor 23370 7.2 

Pseudokirchneriella 

subcapitata 

123.00 8.3 

173.00 8.1 

194.40 7.9 

273.00 7.8 



 

 

327.00 8.4 

333.00 7.85 

362.00 7.75 

448.50 8.15 

597.00 7.9 

621.00 7.95 

622.70 7.8 

623.00 7.8 

634.60 7.65 

2048.00 7.55 

2455.00 6.95 

4567.00 6.9 

20063.00 6.05 

36690.00 5.8 

Scenedesmus quadricauda 1910 7.5 

Note: 1 CTV is chronic toxicity value; All species used of water quality reference normalization were marked with 

an *.  



 

 

Table S9 Water quality parameters in Fen River 

Sample Temp℃  pH Hardness(mg/L CaCO3)  DOC(mg C/L) Ca2+ (mg/L) Mg2+(mg/L)  Na+(mg/L) K+(mg/L) SO42- (mg/L)  Cl- (mg/L) Alkalinity(mg/L) 

S1 23.8 8.48  320.29 10.11 81.94 24.93 75.94  7.39 342.17 105.10 327.60 

S2 24.0 8.37  240.22 10.55 79.78 25.23 69.36  6.92 312.18 96.27 262.08 

S3 23.3 8.28  220.20 10.87 67.95 24.29 86.29  8.36 274.04 110.92 393.12 

S4 24.3 8.37  225.20 11.16 75.82 25.12 70.83  8.44 287.05 102.63 277.20 

S5 23.9 8.07  270.24 9.08 68.21 25.18 62.63  7.97 260.97 85.94 352.80 

S6 21.2 8.15  170.15 7.85 54.42 24.63 46.84  6.06 153.33 25.86 352.80 

S7 24.1 8.15  159.14 10.61 59.77 25.16 66.89  7.54 228.52 82.73 252.00 

S8 19.2 8.11  185.17 8.82 56.94 24.43 66.94 6.34 324.00 156.91 246.96 

S9 22.0 8.13  179.16 8.12 54.27 24.26 51.55 5.29 169.80 64.34 252.00 

S10 21.2 8.16  440.40 8.53 166.31 19.83 111.29  33.84 605.04 361.39 201.60 

S11 20.9 8.35  120.11 12.17 33.44 25.09 126.21  17.03 201.73 177.37 252.00 

S12 20.9 8.33  141.13 7.67 50.57 24.75 73.59 5.29 230.30 93.47 378.00 

S13 20.7 8.34  180.16 8.16 34.16 24.08 57.06 11.32 121.58 74.62 267.12 

S14 21.2 9.05  160.14 6.35 40.64 24.43 53.49  2.21 180.22 62.52 252.00 

S15 21.2 8.31  200.18 8.20 66.36 24.66 49.13 5.48 93.00 46.29 443.52 

Median 

value 
21.2 8.31 182.66 8.82 59.77 24.66 40.34 7.39 230.30 93.47 

267.12 

 

 

 

 



 

 

Table S10 Acute hazard quotient of metals to aquatic organisms at different sampling points 

Sample 
HQAcute 

Cd Pb Cu Zn Cr(Ⅵ) Ni Mn 

S1 0.0159  0.0155  0.0137  0.0907  0.1988  0.0884  0.0018 

S2 0.0076  0.0108  0.0078  0.0148  0.1538  0.0830  0.0020  

S3 0.0134  0.0347  0.0083  0.0103  0.2264  0.0726  0.0017  

S4 0.0034  0.0217  0.0083  0.0380  0.4305  0.0718  0.0029  

S5 0.0164  0.0245  0.0095  0.0176  2.8249  0.0992  0.0186  

S6 0.0165  0.0184  0.0050  0.0769  0.1552  0.0596  0.0016  

S7 0.0029  0.0030  0.0058  0.0172  1.7929  0.0825  0.0109  

S8 0.0500  1.5340  0.0098  0.0442  2.0534  0.1189  0.0082  

S9 0.0032  0.0132  0.0062  0.0053  0.1997  0.0550  0.0018  

S10 0.0003  0.0013  0.0061  0.0070  0.1464  0.1225  0.0236  

S11 0.0054  0.0212  0.0092  0.0217  0.2035  0.0520  0.0036  

S12 0.0024  0.0212  0.0138  0.0314  1.4401  0.0633  0.0182  

S13 0.0054  0.0077  0.0068  0.0243  0.2167  0.0621  0.0040  

S14 0.0033  0.0074  0.0032  0.0012  0.1801  0.0437  0.0013  

S15 0.0159  0.0155  0.0137  0.0907  0.1988  0.0884  0.0018  

 

 

Table S11 Chronic hazard quotient of metals to aquatic organisms at different sampling points 

Sample 
 HQChronic  

Cd Pb Cu Zn Cr(Ⅵ) Ni Mn 

S1 0.0732  0.3970  0.0456  0.2964  0.2902  0.4715  0.0216  

S2 0.0350  0.2762  0.0257  0.0482  0.2245  0.4427  0.0242  

S3 0.0614  0.8915  0.0274  0.0336  0.3306  0.3869  0.0209  

S4 0.0158  0.5581  0.0276  0.1241  0.6287  0.3828  0.0352  

S5 0.0756  0.6291  0.0314  0.0575  4.1251  0.5291  0.2267  

S6 0.0761  0.4719  0.0165  0.2514  0.2266  0.3177  0.0197  

S7 0.0132  0.0782  0.0191  0.0562  2.6181  0.4401  0.1331  

S8 0.2297  39.3702  0.0325  0.1445  2.9985  0.6342  0.0993  

S9 0.0145  0.3394  0.0206  0.0175  0.2916  0.2934  0.0222  

S10 0.0015  0.0325  0.0203  0.0228  0.2138  0.6532  0.2865  

S11 0.0249  0.5435  0.0306  0.0710  0.2972  0.2772  0.0433  

S12 0.0110  0.5448  0.0457  0.1027  2.1029  0.3373  0.2219  

S13 0.0248  0.1973  0.0225  0.0793  0.3164  0.3312  0.0486  

S14 0.0149  0.1899  0.0107  0.0040  0.2629  0.2327  0.0156  

S15 0.0077  0.2865  0.0222  0.1004  0.3120  0.3080  0.0175  

 

 

 

 



 

 

Table S12 Pollution index of heavy metals in Fen River 
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