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Text S1. Interpretation on peat accumulation rate and Hg concentration

Hummock peat accumulation rates (AR) based on 27 radiocarbon dates were calculated to 0.035 +
0.012 g cm2yrtin the acrotelm (above the average ground water table level of 32 + 5 cm) and 0.010
+0.015 g cm? yrlin the catotelm (below the acrotelm, supplementary Table S1; Table S2; Figure S2).
A higher peat AR in the acrotelm compared to the catotelm is due to the fact that the peat above the
water table level has not undergone as much decomposition 1. Compared to the hummock profile, the
lawn peat AR (based on 32 radiocarbon dates) was significantly lower in the acrotelm (0.026 + 0.004 g
cm?yr!, P =0.014, two-tailed T test, above 12 + 5 cm) 2. The peat AR in the lawn acrotelm is in good
agreement with previous Degeré records based on validated 2'°Pb age (0.026 + 0.002 g cm2yr!) 3. Both
hummock and lawn records show broadly similar Hg concentration profiles with pronounced peaks
between 50 cm and 30 cm depth (108 and 98 ng g%, respectively, Figure 2a, 2b). The date of the peaks,
however, differ between the hummock (1960s CE) and lawn (1900s CE). In addition to atmospheric Hg
deposition, peat Hg concentration is strongly influenced by decomposition. An older Hg concentration
peak in the Degerd lawn than in the hummock may be due to a higher decomposition level associated
with a greater mass loss 4, enabling more Hg sequestered at 1900s in lawn. This is partially supported
by a lower net peat AR (0.008 + 0.001 g cm? yr, n=3) compared to the hummock (0.035 + 0.006 g cm"
2yrl, n=3).

Text S2: Hg diffusive flux between ambient air and peatland sub-surface

We estimate the potential vertical diffusive Hg® flux following Fick's first law (Fs, ng m~ d}, equation
S1), by making use of 1/ the concentration and depth gradients between the air and peat soil gas Hg°
concentration, and 2/ peat soil porosity and water content in our study site. Note that no advection
flux is included in the calculation.

Fs =-Ds *AC/AZ (S1)

where the symbol of "-" represents the efflux in the reverse direction of the concentration gradient.
Ds is gas diffusion coefficient in peat soil (m? s) and AC/AZ is the concentration gradient (0.45 vs
1.31 ng m?) between soil depth Z and the ambient air (-10 vs +25cm). Ds is further calculated by
equation S2.

Ds=£Da (S2)

where € is the relative gas diffusion coefficient or the gas tortuosity factor. Following the approach
suggested by Millington and Quick, (1961) >, Degero peat soil € is derived from equation S3.

§ = ($-6)7(10/3) / ($"2) (S3)

where O is the volumetric soil water content (0.923 at a depth of ca. -7 cm below the lawn surface,
Nijp et al., 2017) and ¢ is the porosity (¢ = 100.38 - 76.7x, “x” is the average bulk density of 0.046 g
cm~in the lawn acrotelm) ©.

Da is the Hg® diffusion coefficient in free air (m?s™, equation S4).
Da=Dag * (T/To)*1.75 * (P/Po)  (S4)

where T is the temperature (K), P is the air pressure in Degeré peat (0.979 x 10° Pa) 7 and Da%is a
reference value of Da at To (20 °C or 293.15 K) and P (1.013 x 10° Pa), given as 1.47 x 10-5 m? stin
Jone, (1992)32,
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Text S3: Peat water DGM saturation level
Peat water DGM saturation level (S) °® was calculated as follows.
S=Cw*Kh/Ca (S5)

Where Cw represents peat water DGM concentration (77 pg L) over the period of June to July 2021
and Kh is the Henry's constant law (Kh = exp(2403.3/T + 6.92)) °. T is 289.5 K (16.35 °C) based on the
surface ground water at Degero from June to July 2021. Ca stands for air Hg® concentration (1.31 ng
m-3).



68

69

70
71
72
73
74
75

76

77

78
79

80

Figure S1. (a) Map of Sweden showing the location of Degerd Stormyr 1. (b) Locations of hummock
and lawn sites for peat core collection (black sticks). (c) Site of peat gas and air sampling for Hg
concentration and isotope analysis. (d) Site of peat groundwater sampling for dissolved gaseous
elemental mercury (DGM) isotope analysis. Note that the glass bottle was fully wrapped in the black
cover during peat groundwater sampling and transport. For the photograph, the cover was partially
removed to reveal the glass bottle filled with peat groundwater.
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Figure S2. Calibrated age-depth model in hummock peat profiles under calibration curve IntCal20 2.
The grey shaded area indicates 2SD confidence interval.
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82 Figure S3. Calibrated age-depth model in lawn peat profiles under calibration curve IntCal20 2. The
83 grey shaded area indicates 2SD confidence interval.
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85 Figure S4. Plant macrofossil profile at the hummock site.
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Figure S5. Plant macrofossil profile at the lawn site.
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Figure S6. (a) The difference in net primary productivity (NPP) between Sphagnum fuscum and
Sphagnum balticum in Deger6 in 2021 (P < 0.05, two-tailed T test). (b) The difference in NPP between
all the Sphagnum species in hummock and lawn from 2017 to 2021 considering NPP of each species



95 and associated moss cover (S. papillosum, S. balticum, S. lindbergii, S. majus, S. fuscum, and S.
96  medium). Data courtesy of ICOS Sweden.
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98  Figure S7. A Hg (%o) vs §%°2Hg (%o) in Northern Hemisphere rainfall Hg" (light grey cross) and air Hg®

99 (light open square), post- 1800CE hummock peat (black open triangle) and lawn peat (black open
100 circle), and Degeré air Hg® (blue open square). Modern hummock and lawn peat (2000 - 2020CE) are
101 highlighted in full symbols. The red line represents the York linear fit of Northern Hemisphere air Hg®
102  and rainfall Hg". The light red shaded area stands for the 95% confidence band. The purple dashed
103  arrow shows vegetation preferential uptake of light isotopes.
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105  Figure S8. (b) A™Hg (%o) vs A°'Hg (%) in the top 1m profiles of both hummock (red triangles) and
106  lawn (blue circles). Lines represent York linear fit of peat A%Hg (%o) vs A2°*Hg (%o) in hummock (red)

107  andlawn (blue).
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Figure S9. Depth profiles of intermediate sulfur (blue line), oxidized sulfur (orange line) and reduced
sulfur (grey line) in the hummock profile. No sulfide is detected in the reduced group. The uncertainty
is 5-10% 3.
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Figure S11. Temporal trends of photoreductive Hg loss in percentage (%, grey dash lines) and absolute
amount (ug m?2 yr, pink solid lines) for the peat profiles of hummock (a) and lawn (b). The shaded
areas are the 1o certainty bounds of these calculations for the losses in absolute (pink) and relative
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Figure S12. Schematic diagram of peat soil gas Hg sampling in the Degeré hummock unsaturated zone
(above water level). Sampling inlets were buried 15cm below the peat surface. Upper line with one
gold trap and one inlet was used to collect peat gas for Hg concentration analysis, while middle and
lower lines with one carbon trap and three inlets each were used for Hg isotope measurements. A
similar setup was designed for lawn peat gas and ambient air collection, with the intake at 10cm depth.
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Figure S13. Schematic diagram of pre-concentration method for peat water dissolved gaseous
elemental mercury (DGM) isotope analysis.
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Table S1. AMS 14C dating of plant macrofossils from hummock (DH) and lawn (DL) peat cores from Degerd, Sweden

. 1 ) 2 with > o .
Lab code Top depth Material dated 14C age (yr BP) 14C content (pMC) CaI|br.ated age Calibrated age* with 2 95.4% probablity
(cm) (median, yr, CE) (CE)

Ua-71010 pH-1.5  Sphagnum capillifolium/fuscum leaves,stemsand 4., 5 101.7 £ 0.4 2018 2019 - 2014; 1955
branches

Ua-71011 DH.s.s5  -phagnum capilifolium/fuscum leaves,stemsand g4, 34 103.8£ 0.4 2013 2014 - 2009; 1956 - 1955
branches

Ua-71012 DH-9.4  SPhagnum capilifolium/fuscum leaves,stemsand ;o , 5 104.7 £ 0.4 2010 2013 - 2007; 1957 - 1956
branches

Ua-71013 pH-12  Sphagnum capillfolium/fuscum leaves,stemsand .., 5 105.6 £ 0.4 2007 2011 - 2004; 1957 - 1956
branches

Ua-71014 DH-14.1 Sphagnum capillifolium/fuscum leaves and stems ~ -490 + 30 106.3+0.4 2005 2009 - 2003; 1957 - 1956

Ua-71015 DH-16.3 Sphagnum capillifolium/fuscum leaves and stems ~ -622 + 31 108.1+0.4 2000 2003 - 2000; 1957

Ua-71016  DH-185 SPhagnumfuscumleavesand stems, Empetrum — goc , 39 113.140.4 1995 1995 - 1991; 1958
nigrum seeds
Sphagnum fuscum leaves and stems, Empetrum

Ua-71017 DH-20.7 . -1171+30 115.7+0.4 1990 1990 - 1989; 1959 - 1958
nigrum seeds

Ua-71018 DH-23 Sphagnum capillifolium/fuscum leaves and stems  -1402 + 30 119.1+0.5 1986 1988 - 1985; 1961 - 1958

Ua-71019 DH-26 Sphagnum capillifolium/fuscum leaves and stems  -1910 + 30 126.9+0.5 1980 1981 - 1979; 1959

Ua-71020 DH-29.2  SPhagnum capilifolium/section Cuspidata leaves 5305, 5 151.9£0.5 1971 1972 - 1969; 1963
and stems

Ua-71021 DH-32.4  SPhagnum capillifolium/section Cuspidataleaves /., »g 136.0+ 0.4 1964 1962; 1958 - 1957
and stems

Ua-71022 DH-35.7 Sphagnum capillifolium/fuscum leaves and stems ~ -899 + 26 111.9+0.4 1951 1958 - 1957; 1997 - 1993

. . 1907 - 1891; 1720 - 1707; 1833 -
- - 5+ +

Ua-71023 DH-39.1 Sphagnum section Cuspidata leaves and stems 5+28 100.1+0.3 1907 1815;1955 - 1953; 2017

Ua-71024 DH-41.8 Sphagnum section Cuspidata leaves and stems 116 £ 27 98.6+0.3 1870 1908 - 1820

Ua-71025 DH-50 Sphagnum section Cuspidata leaves and stems 264 £+ 26 96.8+0.3 1742 1806 - 1622

Ua-71026 DH-64 Sphagnum section Cuspidata leaves and stems 361+ 27 95.6+0.3 1501 1624 - 1455



Ua-71027 DH-86.9 Sphagnum papillosum leaves and stems 1152 + 28 86.6 £ 0.3 932 999 - 791

Ua-71028 DH-108.8 Sphagnum section Cuspidata leaves and stems 1562 + 28 82.3+0.3 493 583 -423

Ua-71037 pL12  SPhagnumsection Cuspidata leaves,stems and -186 £ 27 102.4+0.3 2018 2018 - 2012; 1956 - 1955
branches

Ua-71038 DL4y  SPhagnum section Cuspidata leaves,stems and 427 %28 105.5+0.4 2012 2011 - 2005; 1957 - 1956
branches

Ua-71039 DL-7 Sphagnum section Cuspidata leaves,stems and -458 £ 28 105.9+0.4 2007 2010 - 2003; 1957 - 1956
branches

Ua-71040 DL-10.6 Sphagnum capillifolium/fuscum leaves and stems ~ -705 + 28 109.2+0.4 2000 2002 - 1997; 1958 - 1957

Ua-71041 DL-13 Sphagnum section Cuspidata leaves and stems -827 £27 110.9+04 1996 2000 - 1995; 1958 - 1957

Ua-71042 DL-15.4 Sphagnum section Cuspidata leaves and stems -1111 £ 27 114.8+0.4 1991 1993 - 1990; 1958 - 1958

Ua-71043 DL-17.8 Sphagnum section Cuspidata leaves and stems -1538 + 27 121.1+0.4 1985 1985 - 1983; 1962 - 1958

Ua-71044 DL-20.1 Sphagnum section Cuspidata leaves and stems -2145 £ 26 130.6+0.4 1979 1979 - 1978; 1962

Ua-71045 DL-22.2 Sphagnum section Cuspidata leaves and stems -3177 £ 26 148.5+0.5 1972 1972 - 1970; 1963 - 1962

Ua-71046 DL-25.6 Sphagnum section Cuspidata leaves and stems -4700 £ 25 179.5+0.6 1964 1965 - 1963

Ua-71047 DL28.g  SPhagnum section Cuspidata leaves and stems, )3, , 5y 124.2+0.4 1960 1960 - 1959; 1962 - 1961; 1983 - 7981
Andromeda polifolia leaves

Ua-71048 DL-31.1 Sphagnum section Cuspidata leaves and stems -214 £ 27 102.7+0.3 1956 1956 - 1955; 2016 - 2012

Ua-710493 DL-34.6 Sphagnum section Cuspidata leaves and stems -461 £ 27 105.9+0.4 1939 1957 - 1956; 2010 - 2003

Ua-71050 DL-38.2 Sphagnum section Cuspidata leaves and stems 78 +27 99.0+£0.3 1908 1936 - 1870

Ua-71051 DL-41.6 Sphagnum section Cuspidata leaves and stems 48 +27 99.4+0.3 1879 1914 - 1832

Ua-71052 DL-45.4 Sphagnum section Cuspidata leaves and stems 55+28 99.3+0.3 1849 1896 - 1814

Ua-71053 DL-52.6 Sphagnum section Cuspidata leaves and stems 318 £ 27 96.1+0.3 1793 1852 - 1762



Ua-71054 DL-69.4 Sphagnum section Cuspidata leaves and stems 173 £28 97.9+0.3 1685 1753 -1651
Ua-71055 DL-85.6 Sphagnum section Cuspidata leaves and stems 183 +28 97.8+0.3 1546 1669 - 1481

Ua-71056 DL-106.1  Sphagnum section Cuspidata leaves and stems 706 + 28 91.6+0.3 1306 1387 -1249

1Calibrated median age is derived from age-depth modeling performed with Bacon, Routine 12,

2Calibrated age range includes post-bomb calibrated age in hummock 0-39.1cm and lawn 0-36cm by Calibomb software of Queen's University , Belfast 1415,

3Ua-71049 sample was deemed less reliable than the previous sample regarding 14C age, so it is not used in modeling the ages. The median age and age range of this sample was derived
from other dates using Bacon model.



Table S2. Profiles of depth, age, peat accumulation rate, density, Hg concentration and Hg isotope composition in both hummock and lawn sequences.

Top Calib.rated Peat . density/  c(Hg) /
Core depth/ medianage/  accumulation 3 1 8204Hg 0202Hg §201Hg §&200Hg & 199Hg & 198Hg A204Hg A 201Hg A 200Hg A 199Hg

cm CE rate /gcm2yrt gem nee
Hummock 0.0 2020 0.032 0.041 35.7 -3.02 -1.97 -1.61 -0.97 -0.63 -3.24 -0.08 -0.13 0.02 -0.13
Hummock 1.5 2018 0.052 0.040 26.2 -2.92 -2.01 -1.69 -1.01 -0.70 -10.06 0.09 -0.17 0.00 -0.19
Hummock 2.8 2017 0.027 0.039 26.1 -2.95 -1.94 -1.61 -1.01 -0.64 -1.29 -0.06 -0.15 -0.04 -0.15
Hummock 4.2 2015 0.027 0.038 28.5 -2.79 -1.91 -1.95 -0.94 -0.61 1.89 0.07 -0.51* 0.02 -0.13
Hummock 5.5 2013 0.047 0.036 29.0
Hummock 6.8 2012 0.049 0.037 34.4
Hummock 8.1 2011 0.046 0.037 29.1 -3.23 -2.20 -1.33 -1.24 -0.84 -0.85 0.06 0.32* -0.14 -0.28
Hummock 9.4 2010 0.027 0.038 29.5 -2.60 -1.97 -1.73 -1.01 -0.77 -5.00 0.34 -0.25 -0.02 -0.27
Hummock  10.7 2008 0.043 0.040 45.6
Hummock  12.0 2007 0.042 0.043 44.1 -2.70 -1.93 -1.73 -1.04 -0.80 -1.03 0.19 -0.28 -0.07 -0.31
Hummock  13.0 2006 0.049 0.045 42.8
Hummock  14.1 2005 0.024 0.051 47.1 -2.77 -1.88 -1.65 -0.88 -0.70 -3.16 0.03 -0.24 0.06 -0.23
Hummock  15.2 2003 0.016 0.061 49.5
Hummock  16.3 2000 0.025 0.067 73.6 -2.27 -1.60 -1.45 -0.83 -0.67 1.14 0.12 -0.25 -0.02 -0.27
Hummock  17.5 1997 0.039 0.065 70.2 -2.39 -1.67 -1.55 -0.90 -0.71 -3.97 0.11 -0.29 -0.06 -0.29
Hummock  18.5 1995 0.022 0.062 64.1 -2.20 -1.44 -1.32 -0.78 -0.61 -1.89 -0.04 -0.23 -0.05 -0.24
Hummock  19.5 1992 0.034 0.061 57.8
Hummock  20.7 1990 0.039 0.063 54.4 -2.55 -1.60 -1.33 -0.76 -0.67 -0.53 -0.16 -0.12 0.04 -0.27
Hummock  21.9 1988 0.033 0.065 49.0
Hummock  23.0 1986 0.068 0.065 50.7 -2.41 -1.53 -1.01 -0.74 -0.50 -1.17 -0.12 0.14* 0.03 -0.12
Hummock  24.0 1985 0.038 0.068 62.0 -2.24 -1.43 -0.94 -0.72 -0.57 -5.67 -0.10 0.13* 0.00 -0.21
Hummock  25.1 1983 0.019 0.072 64.1
Hummock  26.0 1980 0.025 0.077 73.0 -2.40 -1.68 -1.36 -0.81 -0.62 2.02 0.11 -0.10 0.03 -0.20
Hummock  27.0 1977 0.026 0.078 87.2
Hummock  28.1 1974 0.028 0.074 98.3 -2.31 -1.60 -1.39 -0.76 -0.55 -2.51 0.08 -0.19 0.04 -0.15
Hummock  29.2 1971 0.028 0.073 106.9

Hummock  30.2 1968 0.038 0.086 108.0 -2.30 -1.58 -1.39 -0.76 -0.48 -2.64 0.06 -0.20 0.03 -0.08
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Hummock
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Hummock

314
324
33.5
34.6
35.7
36.8
38.0
39.1
40.4
41.7
43.1
44.5
45.9
47.9
50.0
52.0
54.0
56.0
58.1
60.0
61.9
64.0
66.0
68.0
70.1
72.1
74.0
76.1
78.1
80.1
82.2

1966
1964
1962
1961
1951
1937
1922
1907
1889
1870
1849
1830
1807
1768
1742
1703
1654
1628
1600
1568
1536
1501
1461
1417
1374
1323
1271
1217
1151
1088
1040

0.040
0.064
0.078
0.015
0.006
0.008
0.007
0.009
0.010
0.008
0.007
0.008
0.006
0.008
0.007
0.005
0.009
0.008
0.007
0.007
0.005
0.005
0.005
0.004
0.003
0.005
0.005
0.004
0.004
0.005
0.004

0.087
0.108
0.096
0.105
0.090
0.105
0.120
0.127
0.118
0.112
0.110
0.110
0.112
0.113
0.121
0.113
0.112
0.110
0.105
0.101
0.096
0.095
0.091
0.102
0.116
0.125
0.117
0.112
0.108
0.108
0.101

100.5
71.4
82.7
74.7
90.3
84.6
79.1
82.4
70.4
70.8
74.5
49.7
34.4

23.0
15.5

11.8

9.9
19.0

20.9

16.7

-2.33

-2.45

-2.27
-1.85

-1.64

-2.01

-2.09

-1.54 -1.41
-1.60 -1.43
-1.54 -1.42
-1.26 -1.22
-1.12 -1.05
-1.41 -1.25
-1.41 -1.48

-0.79

-0.88

-0.79
-0.62

-0.50

-0.69

-0.69

-0.59

-0.69

-0.76
-0.59

-0.56

-0.69

-0.80

1.01

1.90

0.60
1.94

-0.89

-7.96

-0.29

-0.03

-0.06

0.03
0.03

0.04

0.10

0.02

-0.25

-0.22

-0.25
-0.27

-0.21

-0.19

-0.42

-0.01

-0.08

-0.01
0.01

0.06

0.02

0.02

-0.20

-0.29

-0.37
-0.27

-0.28

-0.33

-0.45



Hummock  84.2 990 0.005 0.107

Hummock  85.1 970 0.004 0.097 12.6

Hummock  86.9 932 0.004 0.104

Hummock  88.8 880 0.004 0.107

Hummock  90.7 840 0.006 0.121

Hummock  92.7 803 0.007 0.118

Hummock  94.7 767 0.007 0.110 14.4 -2.05 -1.35 -1.46 -0.69 -0.81 -3.93 -0.03 -0.45 -0.01 -0.47
Hummock  96.7 729 0.006 0.104

Hummock  98.7 694 0.006 0.103

Lawn 0.0 2020 0.027 0.046 18.8 -2.51 -1.65 -1.43 -0.81 -0.80 -0.58 -0.06 -0.19 0.02 -0.39
Lawn 1.2 2018 0.023 0.038 21.7 -2.06 -1.36 -1.28 -0.71 -0.61 -2.72 -0.03 -0.26 -0.03 -0.27
Lawn 2.3 2016 0.028 0.044 22.4

Lawn 3.6 2014 0.023 0.042 26.5

Lawn 4.7 2012 0.025 0.044 22.7

Lawn 5.8 2010 0.032 0.057 19.8 -1.87 -1.34 -1.17 -0.67 -0.53 -2.10 0.14 -0.16 0.00 -0.19
Lawn 7.0 2008 0.020 0.049 18.6

Lawn 8.2 2005 0.029 0.050 23.4

Lawn 9.4 2003 0.019 0.045 32.8 -1.65 -1.16 -1.09 -0.54 -0.48 -7.82 0.09 -0.21 0.04 -0.19
Lawn 10.6 2000 0.028 0.049 34.3

Lawn 11.8 1998 0.029 0.046 49.1

Lawn 13.0 1996 0.040 0.098 45.2

Lawn 14.3 1993 0.028 0.048 67.2 -2.12 -1.29 -1.29 -0.58 -0.51 -9.15 -0.20 -0.32 0.07 -0.19
Lawn 15.4 1991 0.033 0.088 63.5

Lawn 16.5 1988 0.024 0.058 59.1

Lawn 17.8 1985 0.020 0.051 52.1

Lawn 18.9 1982 0.035 0.093 61.2 -2.26 -1.50 -1.43 -0.74 -0.50 -7.94 -0.02 -0.30 0.01 -0.12
Lawn 20.1 1979 0.019 0.051 51.1

Lawn 21.2 1976 0.013 0.051 46.1

Lawn 22.2 1972 0.015 0.051 56.9

Lawn 23.4 1968 0.021 0.061 73.8 -2.26 -1.37 -1.09 -0.74 -0.53 6.37 -0.21 -0.06 -0.05 -0.18
Lawn 24.5 1965 0.060 0.054 91.0 -1.94 -1.27 -0.97 -0.51 -0.26 -0.12 -0.05 -0.02 0.13 0.06



Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn

Lawn

25.6
26.7
27.8
28.9
30.0
31.1
32.3
33.5
34.6
35.8
37.0
38.2
39.3
40.4
41.6
42.8
44.0
45.4
46.6
47.4
50.5
52.6
54.7
56.8
58.8
61.0
63.1
65.2
67.3
69.4
71.5

1964
1962
1961
1960
1958
1956
1954
1949
1940
1932
1921
1909
1900
1891
1884
1873
1859
1846
1835
1827
1805
1791
1777
1764
1750
1737
1722
1708
1694
1680
1665

0.031
0.051
0.052
0.023
0.028
0.027
0.012
0.008
0.009
0.007
0.006
0.009
0.008
0.016
0.008
0.005
0.007
0.011
0.009
0.013
0.014
0.011
0.012
0.011
0.010
0.008
0.014
0.010
0.011
0.010
0.007

0.055
0.047
0.046
0.040
0.049
0.046
0.052
0.060
0.064
0.064
0.063
0.070
0.062
0.094
0.070
0.059
0.068
0.096
0.087
0.091
0.094
0.076
0.076
0.077
0.064
0.054
0.091
0.064
0.075
0.069
0.063

68.6
55.2
56.5
63.1
58.7
71.2
75.7
63.6
56.9
65.3
72.7
72.3
97.5
77.7
78.8
77.4
77.1
85.2
88.9

73.4

51.1

27.8
34.8
47.7

29.2

-1.93

-2.07

-2.30

-2.44

-1.59

-1.63

-1.23

-1.38

-1.56

-1.63

-1.09

-1.20

-1.00

-1.19

-1.35

-1.40

-1.18

-1.21

-0.53

-0.68

-0.82

-0.86

-0.56

-0.60

-0.39

-0.46

-0.57

-0.62

-0.71

-0.71

-2.50

-1.97

2.38

-1.84

-2.76

-3.68

-0.09

-0.01

0.03

0.00

0.03

0.16

-0.07

-0.15

-0.18

-0.17

-0.36

-0.31

0.09

0.02

-0.04

-0.04

-0.01

0.01

-0.08

-0.11

-0.17

-0.21

-0.44

-0.41



Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn
Lawn

Lawn

73.6
75.7
77.7
79.3
81.3
83.5
85.6
87.7
89.8
91.9
94.1
96.1
98.2

1647
1630
1613
1599
1580
1561
1541
1519
1495
1468
1444
1422
1396

0.007
0.005
0.006
0.005
0.006
0.004
0.007
0.007
0.006
0.007
0.007
0.006
0.005

0.056
0.039
0.052
0.051
0.050
0.038
0.072
0.084
0.070
0.080
0.070
0.071
0.065

111

13.4

14.1

14.7

14.7

6.3

10.0

-2.39 -1.49

-1.37 -0.75 -0.75 -11.70 -0.16 -0.25 0.00 -0.38

*A201Hg in the hummock core with depths of 4.2, 8.1, 23 and 24cm are deemed as less reliable based on its generally significant relationship with A1®Hg under the same mechanisms (Blum et
al., 2014) and a better analytical performance of A1%Hg than A201Hg in standard materials (supplementary table S6). We therefore do not include A201Hg of these four samples in the

discussion.

Table S3. Hg concentration (ng g?) in different vegetation species from the Degeré peatland

Average (ng g) std mainly present in hummock/lawn

Scheuchzeria Palustris 3 0.3 lawn

Vaccinium oxycoccus 3 0.2 lawn

Andromeda polifolia 10 0.9 lawn
Eriophorum vaginatum 3 0.1 lawn

Sphagnum batticum 18 0.8 lawn

Sphagnum fuscum 25 0.5 hummock
Sphagnum lindbergii 31 2.2 Mainly in hummock, partially in lawn
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Table S4. Atmospheric and peat gas Hg concentration (ng g*) at Degerd peatland over two summers in 2020 and 2021

Position name Height Start date End date Duration Inlet Total volume flovsg:lifach GEM
(cm) (hzmin) L (Ipm) (ng m?)
hummock H1 -15 4:25 1 128 0.45 0.54
atmosphere Al 25 8/14/2020 8/14/2020 4:28 1 123 0.45 1.52
lawn L1 -10 4:28 1 123.6 0.45 0.67
hummock H2 -15 5:42 1 155 0.45 0.49
atmosphere A2 25 8/20/2020 8/20/2020 5:46 1 158.2 0.45 1.13
lawn L2 -10 5:49 1 155.1 0.45 0.64
hummock H3 -15 4:13 1 107.3 0.45 0.26
atmosphere A3 25 8/26/2020 8/26/2020 4:13 1 113.7 0.45 1.29
lawn L3 10 4:12 1 110 0.45 0.29
hummock H4 -15 5:40 1 151.1 0.45 0.24
atmosphere A4 25 9/1/2020 9/1/2020 5:38 1 164.7 0.45 1.35
lawn L4 10 4:19 1 158.2 0.45 0.28
hummock H5 -15 3:58 1 120.9 0.45 0.37
atmosphere A5 25 9/4/2020 9/4/2020 4:00 1 126.4 0.45 1.38
lawn L5 -10 3:57 1 123.3 0.45 0.46
hummock H6 -15 4:03 1 132.9 0.45 0.32
atmosphere A6 25 9/8/2020 9/8/2020 4:03 1 132.5 0.45 1.36
lawn L6 -10 4:06 1 135.6 0.45 0.45
hummock H7 -15 5:21 1 Failed. Water intrusion to the sampling tube
atmosphere A7 25 9/15/2020 9/15/2020 5:13 1 146.3 0.45 1.32
lawn L7 10 4:58 1 161.1 0.45 0.26
hummock H8 -15 5:30 1 Failed. Leak during analysis
atmosphere A8 25 9/23/2020 9/23/2020 5:35 1 Failed. Glod trap broken
lawn L8 10 5:36 1 148 0.45 0.59
hummock H9 -15 6:53 1 198.2 0.45 0.26
atmosphere A9 25 10/2/2020 10/2/2020 6:51 1 200.4 0.45 1.11
lawn L9 -10 6:31 1 814 0.45 0.45

19



hummock H10 15 6:06 1 175.4 0.45 0.35
atmosphere Al10 25 10/8/2020 10/8/2020 6:05 1 175.2 0.45 1.30
lawn L10 -10 6:05 1 Failed. Water intrusion to the sampling tube
hummock H11 -15 10/20/2020 10/20/2020 6:55 1 Failed. Water intrusion to the sampling tube
atmosphere All 25 6:55 1 204.2 0.45 1.16
hummock H12 -15 48:25 3 897.1 0.10 0.54
hummock H13 -15 48:25 3 496.3 0.05 0.46
hummock H14 15 7/22/2021 7/24/2021 48:25 1 742.3 0.30 0.47
atmosphere Al2 25 48:25 1 950.9 0.30 1.38
lawn L11 -10 48:25 3 583.6 0.07 0.52
hummock H15 -15 9:25 3 137.0 0.10 0.46
hummock H16 - . 0.38
wemock W g P om0 e e
atmosphere Al3 25 9:25 1 200.6 0.40 1.61
hummock H18 -15 22:15 3 438.8 0.15 0.51
hummock H19 -15 22:16 3 417.4 0.15 0.42
hummock H20 -15 7/24/2021 7/25/2021 22:17 1 315.9 0.30 0.50
atmosphere Al4 25 22:18 1 139.0 0.15 1.63
lawn L12 -10 22:19 3 417.5 0.15 0.53
hummock H21 -15 15:46 3 176.0 0.05 0.59
hummock H22 -15 15:47 3 418.0 0.15 0.52
hummock H23 -15 7/25/2021 7/26/2021 15:48 1 444.5 0.45 0.58
atmosphere A15 25 15:49 1 159.4 0.15 1.44
lawn L13 -10 15:50 1 180.6 0.15 0.48
hummock H24 -15 47:35 1 585.0 0.45 0.58
atmosphere Al6 25 7/26/2021 7/28/2021 47:36 1 569.7 0.45 0.97
lawn L14 -10 47:37 1 369.4 0.45 0.59
hummock H25 -15 30:20 1 330.0 0.45 0.55
atmosphere 3 25 7/28/2021 7/29/2021 30:20 1 356.5 0.45 1.25
lawn L15 -10 30:20 1 3453 0.45 0.52
hummock H26 -15 8/4/2021 8/5/2021 24:10 1 253.2 0.45 0.34



atmosphere
lawn
hummock
atmosphere

lawn

Al8
L16
H27
A19
L17

25
-10
-15

25
-10

8/16/2021

8/17/2021

24:10
24:10
28:00
28:00
28:00

N e

273.9
208.8
290.8
228.6

0.45
0.45
0.45
0.45

1.15

Failed in measurement
0.41
1.25

Turned off due to high water table level

Table S5. Sampling duration, volume of air, flow rate of each inlet, Hg concentration and Hg isotope composition in ambient air (noted as atmosphere)
and peat soil gas samples (i.e. hummock and lawn)

O204Hg  8200Hg O 201Hg O 200Hg O 199Hg Az0aHg A 200Hg Az00Hg AissHg

Location name Height Startdateto Inlet time volume flow GEM Hg
(cm) end date (d) (L) (lpm) (ngm3) (ng) (%so) (%) (%o) (%o) (%o) (%) (%o) (%) (%)
hummock  NO1_1 -15 3 35 25629 0.15 0.35 9.1 -0.39 -0.18  -0.18 -0.04 -0.12 -0.12 -0.04 0.05 -0.07
hummock NO2_1 -15 8/114.2020 3 35 27706 0.15 0.35 9.8 -0.78 -0.39 -0.85 -0.23 -0.08 -0.2 -0.56* -0.04 0.02
lawn NO6_1 25 9/15/2020 3 35 23251 0.15 0.45 10.60 0.46 -0.03 -0.29 -0.31  -0.35 0.50 -0.27 -0.30  -0.35
atmosphere NO4_1 -10 1 35 26703 0.45 1.29 32,69 144 0.85 0.44 0.36 -0.05 0.18 -0.2 -0.07 -0.27
hummock NO1_2 -15 3 35 22030 0.15 031 6.72 -0.20 -0.15 -0.34 -0.15 -0.27 0.02 -0.23 -0.07 -0.23
hummock  NO2_2 -15 9/154.2020 3 35 28832 0.15 0.31 879 0.15 0.02 -0.17  -0.04 -0.22 0.12 -0.18 -0.05  -0.23
lawn NO6_2 25 10/20/2020 3 35 Failed. Sampling tubing is waterlogged due to frequent rain and high water table level.
atmosphere  NO4_2 -10 1 35 26797 0.45 1.22 3460 1.37 0.79 0.29 0.23 -0.07 0.19 -0.31 -0.17  -0.27
hummock NO1_3 -15 3 48 34778 0.15 0.33 1141 0.33 0.19 -0.09 0.08 -0.11 0.05 -0.23 -0.02 -0.16
hummock  NO2_3 -15 7/29t§021 3 48 36394 0.15 0.33 11.94 -0.16 -0.12 -0.15  -0.06  -0.07 0.02 -0.06 0.00 -0.04
lawn NO6_3 25 9/15/2021 3 48 Failed. Sampling tubing is waterlogged due to frequent rain and high water table level.
atmosphere NO4_3 -10 1 48 10993 0.15 1.07 11.66 0.94 0.50 0.23 0.18 -0.05 0.19 -0.15 -0.07 -0.17
hummock  NO1_4 -15 9/15/2021 3 35 Failed. Sampling tubing is waterlogged due to frequent rain and high water table level.
hummock  NO2_4 -15 to 3 35 Failed. Sampling tubing is waterlogged due to frequent rain and high water table level.
atmosphere NO4 4  -10 10/20/2021 1 35 Failed in analysis.

*A201Hg in sample NO2_1 IS deemed as less reliable based on its generally significant relationship with A®°Hg under the same mechanisms (Blum et al., 2014) and a better analytical

performance of A1®°Hg than A201Hg in standard materials (supplementary table S7). We therefore do not include A29'Hg of this sample in the discussion.




Table S6. Peat water volume, mean dissolved Hg® concentration, Hg recovered from trap and sampling yield, and Hg isotope composition in dissolved
gaseous Hg (DGM)

Water volume Mean c(Hg%)* Hg Yield 6204Hg 5202Hg & 201Hg & 200Hg &199Hg &6198Hg A204Hg A201Hg A200Hg A199Hg
L-1 pg L-1 (ng) %o %0 %o %o %o %o %0 %o %o %0
DGM_1 480 24 11.5 80% -0.92 -0.71 -1.67 -0.33 -0.70 7.75 0.15 -1.14 0.03 -0.52
DGM_2 482 24 11.6 92% -1.03 -0.81 -1.01 -0.31 -0.66 -8.20 0.18 -0.40 0.10 -0.45
DGM_3 496 24 11.9 86% -1.04 -0.73 -0.92 -0.31 -0.68 -5.60 0.05 -0.37 0.06 -0.49
DGM_4 480 24 11.5 84% -1.18 -0.93 -1.08 -0.42 -0.70 -7.46 0.20 -0.38 0.04 -0.47

*Mean c(Hg0) was the average value of DGM concentration in the same peat water collected for isotope analysis at 30-50cm down from peat surface (n = 25).

Table S7. Hg isotopic composition of ETH-Fluka and Apple leaves

Standard Type Name 3204Hg ©6202Hg & 201Hg & 200Hg ©&199Hg 0198Hg A204Hg A201Hg A200Hg A199Hg Refs
n (%o) (%o) (%o) (%o) (%o) (%o) (%o) (%o) (%o) (%o)
Secondary standard ETH-Fluka 25 -2.16 -1.44 -1.07 -0.68 -0.29 -1.04 0.00 0.01 0.02 0.07 16-20
20 0.28 0.12 0.22 0.35 0.13 6.16 0.23 0.16 0.08 0.10
Procedural Apple Leaves
standard (Purge (NIST 5 -4.07 -2.73 -2.11 -1.43 -0.65 0.59 0.00 -0.06 -0.06 0.03 16,21
and Trap) SRM1515)
20 0.47 0.17 0.20 0.17 0.17 5.78 0.44 0.19 0.08 0.13

Notes: n for ETH-Fluka is the number of analysis during two sessions from late Oct to early Dec 2021. n for Apple Leaves is the number of preparations of the materials for purging and
trapping. 20 shows 2SD of the average of two sessions. The analytical performance on standards are well in line with published values shown in Refs.
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