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29 Figure S1. Site-specific average 8?92Hg values of TGM in relation to elevation (A) and wind speed
30 (C). Site-specific average A®’Hg values of TGM in relation to elevation (B), wind speed (D), mean
31 warmest temperature (E), and relative humidity (F).
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35 Figure S2. Site-specific average foliage THg concentration in relation to TGM concentration. The
36 colors represent individual mountain site and are consistent with Figure 2.
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Figure S3. Site-specific average TGM concentration in relation to the magnitude of 8202Hg shift
from TGM to foliage (A) and A'®’Hg shift from TGM to foliage (B). Site-specific average foliage
THg concentration in relation to the magnitude of 8*02Hg shift from TGM to foliage (C) and A!°°Hg
shift from TGM to foliage (D). The colors represent individual mountain site and are consistent
with Figure 2.
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54 Figure S4. Site-specific average foliage THg concentration in relation to A) annual precipitation,
55 b) elevation, C) wind speed, D) mean warmest temperature, and E) relative humidity.
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58 Figure S5. Magnitude of 6%0?Hg shift from TGM to foliage in relation to A) annual precipitation,
59 b) elevation, C) wind speed, D) mean warmest temperature, and E) relative humidity of each

60 mountain site of South Korea.
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Figure S6. Site-specific average litter THg concentration in relation to A) annual precipitation, b)
elevation, C) wind speed, D) mean warmest temperature, and E) relative humidity. Site-specific
average topsoil THg concentration in relation to F) annual precipitation, G) elevation, H) wind
speed, ) mean warmest temperature, and J) relative humidity.
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Figure S7. Magnitude of 6°?Hg shift from foliage to topsoil in relation to A) annual precipitation,
80 b) elevation, C) wind speed, D) mean warmest temperature, and E) relative humidity of each
mountain site of South Korea.



82 Table S1. Locations and climatic/environmental information of six mountain sites.

Mean
Elevation ‘s Annual .
1 H t
Site Description Sample Latitude Latitude umidity warmes precipitation Wind speed
year (m asl) (%) temperature (mm) (m/s)
0
East coast, adjacent to
Bihak 2019 36°15'N  129°23'E 740 72 27 1171 29
a steel complex
West coast, adjacent to
Mani regions of dense coal 2020 36°62'N  126°43'E 460 91 253 1437 2.1
fired power plants
East coast, adjacent to 2021,
Hambaek 37°16'N  128°92°E 1340 78, 82 22.6,22.4 1382, 1089 1.3, 1.1
a smelter 2022
Inland, no pollution
Jiri source within a 50 km 2021 35°36'N  127°52°E 1200 79 26.1 1590 1.6
radius
West coast, adjacent to
2021,
Gaya regions of dense coal 36°70'N  126°61'E 650 78, 84 26.6,26.2 1276, 1571 19,19
2022
fired power plants
Seokmun 2022 60 84 26.2 1205 1.9

West coast, adjacent to




regions of coal fired

power plants
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84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100 Table S2. Hg isotope ratios of standard reference materials measured in this study and other studies.



Sample

SRM n §*?Hg 20 A>'Hg 20 A*Hg 20 AHg 20 Reference
type
1 056 _ 1.86 - 0.08 - 231 - This study
3066 008 191 006 - - 231 0.09 Kwon et al.!
ERMCE  Tuna 3 071 008 189 005 009 008 228 0.l Jung et al.2
464 fish 47 068 001 197 001 008 001l 240 0.0l
Blum and Johnson?
3071 003 200 003 008 001 240 001
10 070 014 19 010 008 008 237 0.4 Lee et al.*
4 004 002 049 006 005 001 062 003 This study
3006 008 050 007 006 002 063  0.10 Jung et al.2
4 007 004 055 008 006 006 067  0.05 Blum and Johnson?
TORT-3 Lobster
10 006 006 059 011 007 006 072 007 Enrico et al.’
4 005  0.08 - - - ; 0.66  0.04 Croizier et al.5
6 009 0.16 - - - - 0.65  0.06 Croizier et al.”
5 008 005 -018 002 -002 001 023 0.0l This study
NIST 3 .0.13 012 017 006 -005 008 024  0.02 Jung et al.®
Soil
2711a 3 - - 0.18 006 003 009 -025  0.09 Grigg et al.?
6 -023 006 -0.19 005 000 003 -020  0.05 Liu et al.'®
NIST 40  -053 004 -003 002 001 00l -002 001 This study
RM 8610 Standard 054 011 003 006 001 009 -001  0.12 Jung et al.2
solution
6 -054 009 -002 008 000 007 -001 005 Jung et al.®
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110
111
112
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114
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116 Table S3. Total gaseous mercury (TGM) concentration and Hg isotope ratios from six mountain sites.
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-0.53
-0.56
-0.57
-0.58

0.05
0.16
<0.005
0.06

-0.04

-0.04
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0.03

<0.005
0.04

0.01
0.00
0.01
0.02

0.03
0.08
<0.005
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-0.02
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0.05
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Lepak et al.'!
Lee et al.'?
Blum and Johnson,!°

Demers ef al.l3




Sites Sample year Concentration (ng/m?) 86*2Hg (%) AV Hg (%) A?°Hg (%) A?THg (%) A?%*Hg (%o)
Bihak 2019 0.55 -0.50 -0.28 -0.07 -0.25 -0.41
Bihak 2019 0.72 0.03 -0.19 -0.06 -0.12 -0.19
Bihak 2019 0.74 0.04 -0.17 -0.10 -0.22 -0.16
Mani 2020 1.49 -0.35 -0.10 -0.03 -0.07 0.07
Mani 2020 1.82 -0.02 -0.13 -0.05 -0.07 0.03
Mani 2020 3.30 -1.04 0.17 0.01 0.16 -0.01
Hambacek 2021 3.27 -0.91 -0.07 -0.03 -0.01 0.04
Hambacek 2021 6.01 -1.06 0.13 0.02 0.06 -0.02
Hambacek 2021 1.93 -1.01 -0.03 -0.02 -0.08 0.04
Hambaek 2021 1.67 -0.59 -0.03 -0.01 -0.09 0.04
Jiri 2021 3.44 -0.77 -0.08 -0.03 -0.11 0.08
Jiri 2021 2.76 -1.37 -0.02 -0.02 -0.05 0.03
Jiri 2021 5.87 0.10 0.06 -0.01 -0.01 0.04
Gaya 2021 2.79 -0.69 -0.03 -0.02 -0.09 0.04



Gaya

Gaya

Gaya

Gaya

Gaya

Gaya

Seokmun

Seokmun

Seokmun

Seokmun

Hambaek

Hambaek

Hambaek

Hambaek

2021

2021

2022

2022

2022

2022

2022

2022

2022

2022

2022

2022

2022

2022

2.14

2.76

0.65

0.61

0.39

0.40

0.72

0.76

0.82

0.60

0.80

0.74

0.99

0.52

-1.32

-1.33

-1.28

-1.01

-0.12

-1.51

-0.26

-0.43

0.00

-0.97

-1.09

-0.98

-0.52

-0.83

-0.19

-0.09

-0.13

-0.12

-0.12

-0.17

-0.18

-0.15

-0.11

-0.04

-0.07

-0.04

-0.11

-0.70

-0.03

-0.04

-0.03

-0.07

-0.06

-0.10

-0.06

-0.05

-0.05

-0.04

-0.03

0.01

-0.04

0.00

-0.21

-0.08

-0.32

-0.42

-0.50

-0.82

-0.14

-0.19

-0.19

-0.42

-0.19

-0.20

-0.13

-0.20

0.07

0.06

0.14

0.18

0.25

0.44

0.11

0.12

0.05

0.31

0.18

0.16

0.12

0.11




117 Table S4. Total Hg (THg) concentration and Hg isotope ratios of all solid samples (foliage, litter, topsoil) from six mountain sites. N; denotes the

118 number of analyses for THg concentration and N, denotes the number of analyses for Hg isotopes.

Site N; Average THg 1o N, 5"Hg 1o ATHg lo A Hg 1o A™'Hg 1o A™Hg 1o
(ng/g) (%o) (%o0) (%o0) (%o0) (%o)
Bihak 2019
Foliage 3 80 2 3 -2.29 0.49 -0.27 0.02 0.00 0.01 -0.23 0.01 0.02 0.01
Litter 3 90 3 1 -2.50 -0.25 -0.02 -0.37 0.06
Topsoil 3 109 3 1 -1.34 -0.21 0.01 -0.22 -0.02
Mani 2020
Foliage 3 50 1 3 -2.38 0.17 -0.23 0.02 -0.02 0.01 -0.07 0.19 0.03 0.03
Litter 3 44 1 3 -2.19 0.16 -0.20 0.01 0.01 0.02 -0.20 0.03 0.01 0.02
Topsoil 3 108 38 2 -1.37 0.01 -0.16 0.02 0.00 0.01 -0.15 0.02 0.02 0.01
Hambaek 2021
Foliage 3 20 0 1 -2.44 - -0.14 - 0.00 - -0.13 - 0.01 -

Litter 3 125 2 3 -2.60 0.09 -0.21 0.02 -0.01 0.01 -0.22 0.02 0.01 0.01



Topsoil

Hambaek 2022

Foliage

Litter

Topsoil

Jiri 2021

Foliage

Litter

Topsoil

Gaya 2021

Foliage

Litter

Topsoil

Gaya 2022

Foliage

320 4
61 0.5
116 2
206 4
32 1
78 2
221 7
39 1
96 2
262 16
56 1

-2.68

-4.26

-3.01

-1.60

-2.67

-2.38

-2.21

-2.11

-2.31

-1.74

-3.16

0.15

0.29

0.11

0.14

0.14

0.03

0.06

0.07

0.02

0.02

0.12

-0.19

-0.49

-0.28

-0.33

-0.15

-0.21

-0.23

0.18

-0.07

-0.25

-0.04

0.01

0.04

0.04

0.01

0.03

0.03

0.00

0.03

0.02

0.01

0.06

0.02

-0.06

-0.02

0.00

0.00

-0.02

0.01

0.01

-0.03

0.01

-0.07

0.00

0.00

0.02

0.00

0.02

0.02

0.01

0.02

0.02

0.00

0.00

-0.22

-0.35

-0.25

-0.36

-0.15

-0.19

-0.21

0.15

-0.04

-0.24

-0.02

0.06

0.01

0.01

0.01

0.02

0.01

0.01

0.04

0.03

0.01

0.04

-0.01

0.15

0.09

-0.07

0.02

0.05

-0.02

0.03

0.04

-0.01

0.00

0.03

0.05

0.05

0.00

0.02

0.01

0.00

0.02

0.01

0.00

0.01
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120

121

122

123

124

125

126

127

Litter

Topsoil

Seokmun 2022

Foliage

Litter

Topsoil

85

164

43

84

156

16

16

-2.51

-2.31

-2.80

2.44

-1.65

0.10

1.31

0.22

0.29

0.07

-0.06

-0.06

-0.19

-0.15

-0.27

0.01

0.24

0.01

0.02

0.03

-0.02

0.03

-0.03

-0.01

0.01

0.02

0.01

0.01

0.02

0.01

-0.08

-0.09

-0.18

-0.23

-0.31

0.01

0.25

0.01

0.05

0.03

0.04

0.01

0.07

-0.01

0.01

0.05

0.06

0.02

0.07

0.03




128 Table S5. Fractions of two Hg sources (end-members; Hg? and Hg?") in the all solid samples (foliage, litter, topsoil) from six mountain sites. The

129 average A*®Hg of our TGM and the average A?®°Hg of precipitation sampled from various regions of the world.'4-2?

Foliage Litter Topsoil
Sites

HgO Hg2+ Hg() Hg2+ Hg0 Hg2+
Jiri 2021 0.82 0.18 0.92 0.08 0.75 0.25
Hambaek 2021 0.84 0.16 0.85 0.15 0.73 0.27
Gaya 2021 0.76 0.24 0.98 0.02 0.75 0.25
Mani 2020 0.93 0.07 0.78 0.22 0.84 0.16
Hambaek 2022 1.12 -0.12 0.92 0.08 0.80 0.20
Seokmun 2022 0.96 0.04 0.87 0.13 0.74 0.26
Bihak 2019 0.82 0.18 0.89 0.11 0.78 0.22

Gaya 2022 1.17 -0.17 0.92 0.08 0.69 0.31
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