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Figure S1 Four-hourly averages of a) net ecosystem exchange (NEE), ecosystem respiration (ER) and 

heterotrophic respiration (Rh) and b) CH4 fluxes from undisturbed plots with transparent chambers in 

the Degerö mire during the measurement period from 18 to 27 July 2014. The NEE, ER and Rh all 

varied on a diurnal scale with highest CO2 uptake by NEE and release by ER and Rh during mid-day. 

The net ecosystem exchange for the period fluctuated between -41 and 26 mg C m-2 h-1 (negative values 

representing net C uptake), and the average net ecosystem exchange of the period was -20.7 ± 18.4 mg 

C m-2 h-1 (uncertainties presented in this section are standard deviation). The ecosystem respiration 

fluctuated between 14 and 55 mg C m-2 h-1 during the same 10-day period, with an average of 30.3 ± 

13.1 mg C m-2 h-1. The heterotrophic respiration fluctuated between 6 and 23 mg C m-2 h-1 and averaged 

13.9 ± 4.8 mg C m-2 h-1. Thus, on average the heterotrophic respiration constituted almost 50 % of total 

ecosystem respiration. The CH4 fluxes from the undisturbed plots fluctuated between 0.7 and 2.6 mg C 

m-2 h-1 and averaged 1.2 ± 0.7 mg C m-2 h-1.  
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Figure S2 20 second averages of photosynthetically active radiation (PAR), and air temperature  in 10 

cm height, and 5 minute averages of soil temperature at 2 and 10 cm depth, and water table level at 

the experimental site in the Degerö mire during the measurement period from 18 to 27 July, 2014. 
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Figure S3 Carbon isotopic signature (δ13C) of peat in the Degerö mire measured on 2-cm peat core 

sections (n = 120). Error bars show standard error.  
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Figure S4 Mean fractionation factors measured at 5, 10 and 15 °C in peat cores of depths 0-5 cm, 5-

10 cm, 10-15 cm and 15-20 cm from the Degerö mire. Error bars show standard error.  

 

 

 

Figure S5 Four-hour means of heterotrophic CO2 fluxes from vegetation-free plots (all photosynthetic 

biomass removed) in the Degerö mire, derived from CH4 oxidation and organic matter (OM) 

mineralization. Error bars show standard error. 
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Figure S6 a) Ambient air CO2 concentration 10 cm above the mire surface and b) the isotopic signature 

of CO2 at the Degerö mire during the measurement period 18-27 July 2014. Light blue areas indicate 

nighttime (20:00-07:00). During nighttime there was a stratification of the atmosphere above the soil 

causing build-up of higher CO2 concentrations with lower isotopic signature. This could have 

potentially influenced the diffusion of 12C-CO2 relative to 13C-CO2 out of the soil (due to a lowered 

concentration gradient) leading to overestimation of the flux isotopic signature (signatures would appear 

to be more enriched). In addition, lower fluxes during night made it more difficult to establish good 

keeling plots, and thus more nighttime keeling intercepts failed to pass the quality criteria and were 

excluded from further analysis.     
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Sensitivity analysis 

When using the mixing model, we recognize that the fractionation factor is a crucial variable influencing 

the magnitude of our results and that this factor could potentially vary over a growing season [1]. We 

therefore made a sensitivity analysis (Figure S7, Figure S8 and Table S1) in order to assess the effect 

of using the most extreme fractionation factors from literature (3 [2] and 60 ‰ [3]), as well as the 

minimum and maximum measured carbon isotopic (δ13C) signatures of organic matter (OM) (-29.7 and 

-25.9 ‰) and pore water methane (CH4) (-73.5 and -58.9 ‰). The lowest estimate for the relative 

contribution of CH4 oxidation to heterotrophic respiration (Rh) across the measurement period was 16.0 

% and was given by the combination of the lowest δ13C signatures of OM and pore water CH4 combined 

with the highest fractionation factor. The highest estimate (56.6 %) was given by the combination of 

the highest δ13C signatures of peat and CH4 and the lowest fractionation factor. The 5th and 95th 

percentiles were 17.0 and 53.7 % respectively. This analysis therefore shows that our used estimate of 

20.1 % of Rh is rather conservative, lying in the lower range as seen on Figure S7 and S8 (black lines 

on panel e) on both figures). 
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Figure S7 Daily averages of contribution of CH4 oxidation to Rh CO2 fluxes for the period 18 to 27 

July 2014 based on mixing models using minimum, average, and maximum measured δ13C signatures 

of OM (δ13C OM) and pore water CH4 (δ13CH4). The black lines indicates when the measured 

fractionation factor is used, and the grey areas indicate the range given by using the extreme values 

from literature (3‰, upper range and 60‰, lower range).  

 



9 

 

 

Figure S8 4-hourly averages of the contribution of CH4 oxidation to total Rh CO2 fluxes for the period 

18 to 27 July 2014 based on mixing models using minimum, average, and maximum measured δ13C 

signatures of OM (δ13C OM) and pore water CH4 (δ
13CH4). The black lines indicate when the measured 

fractionation factor is used, and the grey areas indicate the range given by using the extreme values 

from literature (3 ‰, upper range and 60 ‰, lower range).  
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Figure S9 Permil fractionation factors (Δ) from the incubation experiment plotted against the 

corresponding CH4 fluxes. The line shows linear regression which had R2=0.29 and p < 0.0001. 

 

 

Table S1 Averages of contribution from CH4 oxidation to heterotrophic respiration at Degerö Stormyr 

for the measurement period 18 to 27 July 2014 as influenced by the isotopic signatures of peat C (δ13C 

OM) and pore water CH4 (δ13CH4) and the fractionation factor used in the two-source mixing model. The 

ranges in δ13C OM and δ13CH4 represent minimum, average and maximum measured values. The range 

in fractionation factors represent minimum and maximum values from literature as well as the average 

measured value for the mire. 

Contribution from CH4 oxidation to heterotrophic respiration (%) 

δ13CH4
 Fractionation factor δ13C OM 

  Low (-29.7 ‰) Average (-27.4 ‰) High (-25.9 ‰) 

Low 

(-73.5 ‰) 

Low (3 ‰) 

Measured (54.0 ‰) 

High (60 ‰) 

35.4 

16.9 

16.0 

38.4 

18.9 

17.8 

40.3 

20.1 

18.9 

Average 

(-67.2 ‰) 

Low 3 ‰) 

Measured (54.0 ‰) 

High (60 ‰) 

40.9 

18.1 

17.0 

44.1 

20.1 

18.9 

46.0 

21.4 

20.1 

High 

(-58.9 ‰) 

Low (3 ‰) 

Measured (54.0 ‰) 

High (60 ‰) 

51.5 

19.9 

18.6 

54.7 

22.1 

20.6 

56.6 

23.4 

21.9 
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