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Table S1 A summary of Hg concentrations in the phytoplankton in aquatic ecosystems

Water Phytoplankton Log [BAF]
Ecosystems
Latitude Longitude Locations THg MeHg THg MeHg THg MeHg References
types
(ng/L) (ng/L) (ng/g) (ng/g) (L/kg) (L/kg)
southern Baltic,
54.690 18.605 Nearshore water 1.3 - 41.3 - 4.5 -
Europe
southern Baltic, Betdowska and Mudrak-
54.667 18.473 Nearshore water 2.3 - 70.9 - 4.5 - )
Europe Cegiotka, 2017
southern Baltic,
54.494 18.571 Nearshore water 39 - 53.9 - 4.2 -
Europe
Tarawera,
—38.184 176.431 Inland water 0.6 0.2 5105 - 7.0 - Verburg et al., 2014
New Zealand
Rotomahana,
—38.265 176.435 Inland water 4.6 0.4 899 - 53 - Verburg et al., 2014
New Zealand
Rotorua,
—38.102 176.275 Inland water 1.5 0.2 200 - 5.1 - Verburg et al., 2014
New Zealand
Ilha Grande Bay,
—23.071 —44.138 Nearshore water - - 3 1.8 - - Guedes Seixas et al., 2014
Brazil
Lake Geali,
45.996 —73.993 Inland water - 0.5 - 61.5 - 5.1 Le Jeune et al., 2012
Canada
Croche,
45.992 -74.014 Inland water - 0.04 - 31.5 - 5.9 Le Jeune et al., 2012
Canada
—22.799 —43.154 Nearshore water Guanabara Bay, Brazil - - 101.6 59.1 - - Kehrig et al., 2009a
-3.617 -55.316 Inland water Tapajos River, Brazil 1.3 0.08 66 10 4.7 5.1 Roulet et al., 2000
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48.516

48.010
47.065

48.010

46.780

42.846

46.230

51.460

48.306
45.185

8.364

37.796
22.902

—6.372

—6.372

—6.372

—92.780

—88.879
—90.626

—86.902

—90.769

—88.991

—89.583

-91.934

—79.648
—78.844

—74.553

—122.356
120.260

—62.095

—62.095

—62.095

Inland water

Inland water

Inland water

Inland water

Inland water

Inland water

Inland water

Inland water

Inland water

Inland water

Inland water

Nearshore water

Inland water

Inland water

Inland water

Inland water

Voyageurs National
Park, USA
Isle Royale, USA
Apostle Islands, USA
Open Lake Superior,
USA
Chequamegon Bay,
USA
Southern Wisconsin,
USA
northern Wisconsin,
USA
ELA Flooded Uplands,
USA
mouse lake, Canada
ranger lake Canada
Grande Marsh, Mojana
region, Colombia
San Francisco Bay, USA
Erh-Jen, China
Rio Madeira Basin,
Amazon (black)
Rio Madeira Basin,
Amazon (clear)
Rio Madeira Basin,

Amazon (white)

48.3
45.2

330

30050

24

2.0

2.2

S5

0.2

0.03
2.2

0.01

0.1

0.2

0.2

0.5

0.4

0.3

0.3

212.2
208.5

520

94.2
5872825

322.4

274.6

211.6

9.1

13.4
51.6

39

5.6

9.4

333

61.2

1.5

19.2

12.9

9.4

32

5.5

5.1

5.1

5.0

4.6

5.6
4.4

5.8

4.6

4.7

53

5.1

54
5.7

4.7

4.6

4.5

Rolthus et al., 2011

Rolfhus et al., 2011
Rolfhus et al., 2011

Rolthus et al., 2011

Rolthus et al., 2011

Rolthus et al., 2011

Rolthus et al., 2011

Rolthus et al., 2011

Kirkwood et al., 1999
Kirkwood et al., 1999
Marrugo-Negrete et al.,
2008
Luengen and Flegal, 2009
Tien, 2004

Vieira et al., 2018

Vieira et al., 2018

Vieira et al., 2018



17

0.36
-3.5
—5.96
-9.25
-12
-15
30

40.992

—154.4
-156
—157.87
—160.77
—162.61
—165.36
—167.56
-173.1
—130

—73.490

Open sea
Open sea
Open sea
Open sea
Open sea
Open sea
Open sea
Open sea

Open sea

Nearshore water

Pacific Ocean

Long Island Sound,
USA

5.7
40.5
1.0
4.7
32
1.7
1.9
1.3

54

1.1
8.1
0.2
1.0
0.6
0.3
0.4
0.3
0.8

0.1

5.2
6.1
53
6.2
6.1
6.0
54
5.0

3.5

5.7
6.5
4.9
53
53
52
53
4.9
53

3.8

Gosnell and Mason, 2015

Gosnell et al., 2017
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Table S2 A summary of Hg concentrations in Zooplankton in aquatic ecosystems

Water Zooplankton Log [BAF]
Ecosystems
Latitude Longitude Locations THg MeHg THg MeHg THg MeHg References
types
(ng/L)  (ng/L) (ng/g) (ng/g) (L’kg)  (Lkg)
17 —154.4 Open sea - - - - 4.6 53
8 -156 Open sea - - - - 6.1 5.9
0.36 -157.87 Open sea - - - - 6.3 5.6
-3.5 -160.77 Open sea - - - - 6.5 5.2
Pacific Ocean Gosnell and Mason, 2015
—5.96 -162.61 Open sea - - - - 6.6 6.2
-9.25 -165.36 Open sea - - - - 5.9 5.0
-12 -167.56 Open sea - - - - 6.2 54
-15 —173.1 Open sea - - - - 5.9 5.6
Rio Madeira Basin, Vieira et al., 2018
-6.372 —62.095 Inland water 2.4 0.4 - - 52 4.8
Amazon (black)
Rio Madeira Basin, Vieira et al., 2018
-6.372 —62.095 Inland water 2.0 0.3 333.9 15.9 52 4.7
Amazon (clear)
Rio Madeira Basin, Vieira et al., 2018
-6.372 —62.095 Inland water ) 2.2 0.3 246.3 11.4 5.0 4.5
Amazon (white)
Lake Geai, Le Jeune et al., 2012
45.996 —73.993 Inland water - - - 134.5 - 54
Canada
Croche, Le Jeune et al., 2012
45.992 =74.014 Inland water - - - 58.0 - 6.1
Canada
Lake Superior Back et al., 2003
) - - 101.0 40.9 - -
47.8125 —86.87988 Nearshore water (April), USA
Lake Superior - - 44.5 18.3 - - Back et al., 2003
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43.419

—38.184

53.619

55.680

—22.806

13.609

48.516

48.010

47.065

46.373

48.010

46.780

42.846

—89.731

176.432

108.160

101.883

—43.150

45.685

-92.780

—88.879

—90.626

—93.669

—86.902

—90.769

—88.991

(august), USA

Inland water Devil’s Lake,USA

Rotorua,
Inland water
New Zealand
Lake Baikal,
Inland water )
Russia
Bratsk Water

Inland water ) )
Reservoir, Russia

southern Coast,
Nearshore water )
Brazil
Gulf of Trieste,
Nearshore water )
Slovenia
Voyageurs
National Park,
USA

Isle Royale, USA

Inland water

Inland water
Apostle Islands,
USA
North—east
Minnesota, USA
Open Lake
Superior, USA

Inland water

Inland water

Inland water

Chequamegon

Bay, USA

Inland water

Southern

Wisconsin, USA

Inland water

2.1

0.2

0.2

1.0

53

0.2

0.08

1.9

0.1

0.006

0.1

0.2

0.6

0.6

0.02

0.08

0.06

S8

902

2.1

3.6

60.2

366000

120

53

375

106

30

43

143

143

0.3

1.6

345

30000

6.6

3.9

3.6

7.8

5.9

4.2

43

8.6

5.8

59

53

6.0

6.7

5.6

5.9

Herrin et al., 1998
Verburg et al., 2014

Meuleman et al., 1995; Perrot et

al., 2010

Meuleman et al., 1995; Perrot et

al., 2010

Kehrig et al., 2009b

Faganeli et al., 2003

Rolfhus et al., 2011

Rolfhus et al., 2011

Rolfhus et al., 2011

Rolfhus et al., 2011

Rolfhus et al., 2011

Rolfhus et al., 2011

Rolfhus et al., 2011



46.230

51.460

51.460

26.545

26.652

26.5407

26.847

39.055

31.301

32.000

31.305

32.439

29.577

29.938

—89.583

-91.934

-91.934

106.403

106.512

106.644

104.234

—121.310

116.292

118.941

116.749

118.798

118.932

121.061

Inland water

Inland water

Inland water

Inland water

Inland water

Inland water

Inland water

Inland water

Inland water

Inland water

Inland water

Inland water

Inland water

Inland water

northern
Wisconsin, USA
ELA Flooded
Uplands, USA
ELA Flooded
Uplands, USA
Hongfeng
Reservoir, China
Baihua reservoir,
China
Aha Wetland,
China
Caohai Wetland,
China
Camp Far West,
USA
Fozlling, China
Hengshan,
China
Longhekou,
China
Meishan,
China
Qiandao,
China
Siming, China

0.2

1.0

1.1

4.6

23

2.0

1.7

173.0

40.0

0.8

40.0

20.0

0.6

1.0

0.08

0.1

0.1

0.2

0.07

0.02

0.01

0.01

0.01

0.01

0.01

S9

57

423

275

172.0

134.8

74.7

66.8

42.7

73

27.6

342

48.3

71.3

56.9

10.5

17.6

7.2

1.0

43.8

8.5

204

17.4

255

17.8

4.6

4.8

4.6

4.6

5.7

33

4.5

2.9

3.4

5.1

4.8

54

5.6

5.4

5.1

5.1

4.9

3.7

6.3

59

6.3

6.2

6.4

6.3

Rolfhus et al., 2011

Rolfhus et al., 2011

Rolfhus et al., 2011

Yao et al., 2020

Yao et al., 2020

Yao et al., 2020

Yao et al., 2020

Stewart et al., 2008

Razavi et al., 2015
Razavi et al., 2015

Razavi et al., 2015

Razavi et al., 2015

Razavi et al., 2015

Razavi et al., 2015



31.286

60.117

70.313

46.001

55.459

63.193

75.410

40.725

44.533

45.027

26.652

26.652

26.652

26.652

119.419

—85.078

—171.387

—75.798

—77.915

—67.544

—94.395

—8.622

—73.257

—73.191

106.512

106.512

106.512

106.512

Inland water

Nearshore water

Open sea

Inland water

Nearshore water
Nearshore water

Nearshore water

Nearshore water
Inland water

Inland water

Inland water

Inland water

Inland water

Inland water

Tianmu, China
Hudson Bay,
Canada
Chukchi Sea,
Canada
Gatineau Park,
Canada
Kuujjuaraapik,
Canada
Iqaluit, Canada
Resolute Bay,
Canada
Laranjo Bay,
Portugal
Malletts Bay, USA
Missisquoi Bay,
USA
Reservoirs in
Guizhou, China
Baihua Reservoir
Upstream, China
Baihua Reservoir
middle, China
Baihua Reservoir

downstream, China

1.0

0.4

23

1.0

0.6

18.3

6.5

23

23

23

0.02

0.03

0.1

0.02

0.03

0.3

0.1

0.1

0.1
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14.9

41.0

134

171

267.5

109.7

147.3

1350.0

176.3

122.3

5.8

13.5

4.3

24

93

49

65

52

16.2

13.5

12.8

38.0

4.2

3.6

43

5.6

4.8

4.7

5.5

5.9

5.9

6.4

6.3

4.6

4.8

5.0

5.4

Razavi et al., 2015
Foster et al., 2012

Fox et al., 2017

Chételat et al., 2018

Chételat et al., 2018

Chételat et al., 2018
Chételat et al., 2018

Cardoso et al., 2014

Chen et al., 2012
Chen et al., 2012

Long et al., 2018

Wang et al., 2011

Wang et al., 2011

Wang et al., 2011



44.30

44.45

44.45

44.32
44.45

44.28

44.33

44.30

44.32

44.32

44.28

53.394

53.751

—65.33

—65.27

—65.28

—65.23
—65.22

—65.23

—65.23

—65.35

—65.28

—65.23

—65.25

—60.205

—59.573

Inland water

Inland water

Inland water

Inland water

Inland water

Inland water

Inland water

Inland water

Inland water
Inland water

Inland water

Open sea

Nearshore water

Nearshore water

Beaverskin,
Canada
Big Dam East,
Canada
Big Dam West,
Canada
Cobrielle, Canada
George, Canada
Hilchemakaar,
Canada
North Cranberry,
Canada
Pebbleloggitch,
Canada
Peskowesk,
Canada
Puzzle Canada
Upper Silver,
Canada
North—west
Atlantic Ocean,
USA
Goose Bay,
Canada
Lake Melville,

Canada

0.9

1.5

4.9

1.0
3.8

2.6

1.4

4.6

4.0

1.1

1.0

0.05

1.4

0.8

0.05

0.09

0.1

0.06
0.08

0.1

0.08

0.06

0.07

0.04

0.05

0.01

0.02

0.02
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4.7

7.2

2.0

101.4

128.6

160.7

147.4
140.0

115.0

216.7

86.7

218.3

168.6

90.0

0.6

52

1.4

4.9

3.7

3.3

6.2

6.1

6.0

6.3
6.2

5.9

6.4

6.1

6.4

6.6

6.2

4.8

5.0

4.4

Clayden et al., 2013

Clayden et al., 2013

Clayden et al., 2013

Clayden et al., 2013

Clayden et al., 2013

Clayden et al., 2013

Clayden et al., 2013

Clayden et al., 2013

Clayden et al., 2013)

Clayden et al., 2013)
Clayden et al., 2013

Hammerschmidt et al., 2013

Schartup et al., 2015



54311

54.690
54.667
54.494

—57.766

18.605
18.473
18.571

Nearshore water

Nearshore water
Nearshore water

Nearshore water

Groswater Bay,
Canada
Chatupy, Poland
Ostonino, Poland

Gdynia, Poland

0.3

1.3
23
3.9

0.03

29

66.0
78.0
70.0

0.4

3.7

4.7
4.5
43

39

Betdowska and Mudrak—Cegiotka,
2017
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Table S3 Volume, surface area and surface (SA)/volume (V) ratios of phytoplankton species

Phytoplankton

Species Volume (pm?) Area (um?) SA/V (um™) References
type
green algae S. capricornutu 11.8 1156.0 0.01
) ] Miles et al., 2001
green algae Cosmarium botrytis 113040.0 11304.0 0.1
green algae Chlamydomonas reinhardtii 118.0 114.0 1.0 Pickhardt and Fisher, 2007
cyanobacteria Schizothrix calcicola 212.0 567.0 2.7
) . Miles et al., 2001
cyanobacteria Synechocystis sp. 4.5 13.3 3.0
diatom Thallasiosira spp 955.4 460.6 0.5
o Pickhardt and Fisher, 2007
cryptophyte Cryptomonas ozolini 267.0 224.0 0.8
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Table S4 Relationships between chlorophyll-a and THg and MeHg concentrations, and their BAF values

Latitude Longitude Sites THe Metlg Log(BAFny) Log(BAFweny) chlorophyli-a References
(ng/g) (ng/g) (L/kg) (L/kg) (ng/L)

44.533 —73.191 Malletts Bay, USA (2005, August) 78 18 - - 3.8

44.533 —73.191 Malletts Bay, USA (2006, August) 71 28 - - 4.5

44.533 —73.191 Malletts Bay, USA (2007, June) 333 25 - - 29

44.533 —73.191 Malletts Bay USA (2007, August) 620 - - - 3.0

44.533 —73.191 Malletts Bay, USA (2008, August) 308 91 - - 24

44.533 =73.191 Malletts Bay, USA (2008, August) 195 98 - - 3.7 Chen et al.,

45.027 —73.257 Missisquoi Bay, USA (2005, August) 24 3 - - 29 2012

45.027 —73.257 Missisquoi Bay, USA (2006, August) 30 10 - - 14

45.027 —73.257 Missisquoi Bay, USA (2007, June) 65 33 - - 21.3

45.027 —73.257 Missisquoi Bay, USA (2007, August) 440 - - - 4.8

45.027 —73.257 Missisquoi Bay, USA (2008, June) 74 31 - - 14.6

45.027 —73.257 Missisquoi Bay, USA (2008, June) 25 4 - - 26.8

46.001 —75.798 Gatineau Park, Canada - 24 - 5.9 1.8

55.459 =77.915 Kuujjuaraapik, Canada - 93 - 5.9 1.9 Chételat et

63.193 —67.544 Iqaluit, Canada - 49 - 6.4 0.5 al., 2018

75.410 —94.395 Resolute Bay, Canada - 65 - 6.3 0.3

26.632 106.499 Yanjiaozhai, China 222.8 20.8 4.5 4.8 11.1

26.652 106.534 Qushuiko, China 1354 13.5 4.4 4.8 10.7 Long et al.,

26.670 106.551 Bengfang, China 122.3 11.2 4.3 4.8 11.1 2018

26.683 106.534 Daba, China 108.7 8.6 42 4.8 7.8

31.301 116.292 Fozlling, China 73 43.8 33 6.3 1.9 Razavi et al.,

32.000 118.941 Hengshan, China 27.6 8.5 4.5 59 29 2015
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31.305
32.439
29.577
29.938
31.286
39.055
39.055
39.055
39.055
39.055
39.055
39.055

26.683—
26.7

26.546
26.652
26.541
26.847

—22.806

—41.035

—38.184

116.749
118.798
118.932
121.061
119.419
—121.309
—121.309
—121.309
—121.309
—121.309
—121.309
—121.309

106.45—
106.567

106.403
106.512
106.645
104.234

—43.150

—71.481

176.432

Longhekou, China
Meishan, China
Qiandao, China
Siming, China
Tianmu, China
Camp Far West Reservoir, USA (2002 fall)
Camp Far West Reservoir, USA (2002 winter)
Camp Far West Reservoir, USA (2003 winter)
Camp Far West Reservoir, USA (2002 spring)
Camp Far West Reservoir, USA (2002 spring)
Camp Far West Reservoir, USA (2002 summer)
Camp Far West Reservoir, USA (2003 summer)
Baihua Reservoir, China (upstream)
Baihua Reservoir, China (middle)
Baihua Reservoir, China (downstream)
Hongfeng Reservoir, China
Baihua Reservoir, China
Aha Reservoir, China

Caohai Wetland, China

Guanabara Bay, Brazil

Lake Nahuel Huapi, Brazil

Tarawera, NewZealand

342
48.3
71.3
56.9
14.9
383.2
139.2
171.4
106.2
122.4
184.9
103.4
1350.0
176.3
122.3
172.0
134.8
74.7
66.8

60.2

14244.9

902
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20.4
17.4
255
17.8
5.8
3.64
543
36
72.2
80.8
15.9
36.2
9.3
12.8
38.0
10.5
17.6
7.2
1.0

345

10.5

2.9
34
5.1
4.8
4.2

5.6
4.8
4.7
4.6
4.8
4.6
4.6

6.6

6.3
6.2
6.4
6.3
5.5
4.8
6.0
5.8
59
6.0
53
5.8
4.8
5.0
54
5.1
5.1
4.9
3.7

8.2
1.8
1.5
6.5
23.7
21
9.8
11

34

3.9
7.5
10.5
9.6
8.9
9.2
13.5
8.0

16.4

14

1.6

Stewart et
al., 2008

Wang et al.,
2011

Yao et al.,

2020

Kehrig et al.,
2009b
Rizzo et al.,
2014
Verburg et
al., 2014



40.992

40.992
40.181
40.181
40.992
40.181
41.071
40.942
40.593

—73.490

—73.490
—71.802
—71.802
—73.490
—71.802
—72.951
—71.192
—71.241

Western end of Long Island Sound (LIS), USA
(spring)

Western end of LIS, USA (summer)
Eastern end of LIS, USA (spring)
Eastern end of LIS, USA (summer)
western end of LIS, USA (fall)
Eastern end of LIS, USA (fall)

Central LIS, USA (fall)
shelf break region of LIS, USA
mid—shelf of LIS, USA

9.2

9.3
49.2
28.6
16.3
524
50.4
323
239

1.7

2.2
34
23
2.9
2.6
2.8
2.8
1.0

39

4.1
5.0
4.7
4.6
5.1
52
5.2
5.2

5.6

54
5.7
6.2
5.6
5.76
5.52
5.98
5.53

28.8

11.6
1.4
10.3
35
1.3
3.9
0.5
0.1

Gosnell et

al., 2017
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Table S5

Relationships between zooplankton biomasses and THg and MeHg concentrations, and their BAF values

THg MeHg Log(BAFTHg) Log(BAFMeng) Biomass
Latitude Longitude Sites References
(ng/g) (ng/g) (L/kg) (L/kg) (ng/L)

31.301 116.292 Fozlling, China 73 43.8 33 6.3 142.5
32.000 118.941 Hengshan, China 27.6 8.5 4.5 5.9 62.2
31.305 116.749 Longhekou, China 342 20.4 2.9 6.3 58.5
32.439 118.798 Meishan, China 48.3 17.4 34 6.2 79.2 Razavi et al., 2015
29.577 118.932 Qiandao, China 71.3 25.5 5.1 6.4 71.4
29.938 121.061 Siming, China 56.9 17.8 4.8 6.3 66.7
31.286 119.419 Tianmu, China 14.9 5.8 4.2 5.5 30.9

Camp Far West Reservoir, USA
39.055 -121.309 383.2 3.6 - 4.8 1.5

(2002 fall)

Camp Far West Reservoir, USA

39.055 -121.309 ) 139.2 54.3 - 6.0 93
(2002 winter)

Camp Far West Reservoir, USA

39.055 -121.309 ) 171.4 36 - 5.8 12
(2003 winter)

Camp Far West Reservoir, USA

39.055 -121.309 ) 106.2 72.2 - 5.9 138 Stewart et al., 2008
(2002 spring)

Camp Far West Reservoir, USA

39.055 -121.309 ) 122.4 80.8 - 6.0 83
(2002 spring)

Camp Far West Reservoir, USA

39.055 -121.309 184.9 15.9 - 5.3 4.6
(2002 summer)

Camp Far West Reservoir, USA

39.055 -121.309 103.4 36.2 - 5.8 11

(2003 summer)
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