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Text S1 (calculation of gas fluxes in SOR, BOL, and SOD)

Linear regressions for calculating the gas accumulation rates for CO, and CHa, representing
the increase in mole fraction per time unit (ppm d), were made in Excel using the function
SLOPE for time periods of 40 to 100 seconds. R? values for the linear regressions were
determined using the function RSQ where linear regressions having and R? > 0.7 were used as
final gas accumulation rates. To convert gas accumulation rates to gas fluxes Fgas (MmMol m
d 1), we applied the ideal gas law and divided with the chamber area, see Equation (S1),

Fgas — pI;m " (PVZO,I.,ZOOD (Sl)
where the barometric pressure P (hPa) was obtained from the Swedish Meteorological and
Hydrological Institute (SMHI) MESAN model, V represents the chamber headspace volume
(m®), 0.0001 was as used as a conversion factor to convert the gas accumulation rates (ppm d-
1y and the barometric pressure (hPa) to (pa d ), R is the ideal gas constant, 8.314 (m? Pa K'*
mol™?), T represents the water temperature (K), and A represents the chamber area (m?).
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Text S2 (calculation of microbubble flux)

Microbubble mediated flux Fmb, (Mol m d1) was calculated based on the equation from
Prairie & Del Giorgio!, using the apparent keoo calculated for CO- corrected to CHa, according
to equation (S2) below:

Fb = Fcua — Keoocoz * kH [DPcuawater — PcHaair) (S2)

where Fcpa is the observed CH4 flux (mol m d), keoocoz is the apparent keoo for CO;
normalized to a Schmidt number of 600 (m d1), kH is the temperature corrected Henry’s law
constant (M atm™), pchawater is the partial pressure of CHg in equilibrium with the surface
water concentration (atm) and pcraair IS the partial pressure in the flux chamber at sampling
(atm).
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Figure S1. Gas sampling setup using the UGGA in SOR, BOL, and SOD (photo by G. Pajala).
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Figure S2. Relations between (a) surface water concentrations of CH4 and CO; (Cwcha and Cucoz) and (b) diffusive
fluxes of CH4 and CO,. Lake observations are represented by blue circles (OBJ), green triangles (BOL), orange

squares (SOD) and brown crosses (SOR). The inset graph in panel B shows a zoom of the low flux observations.
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Figure S3. Relation between ksoocoz/KsoocHa ratio and (a) CO- saturation and (b) CH4 saturation. Lake observations
are represented by blue circles (OBJ), green triangles (BOL), orange squares (SOD) and brown crosses (SOR).
Regressions are calculated for all lakes combined (black line) and for OBJ (blue line). The dashed line denotes the

separation between higher (above) and lower (below) Keoocoz than Ksoocha.
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Figure S4. Screenshot from continuous CH. (top) and CO, (bottom) measurement in a gas equilibrator used in

aquatic environments, showing differences in equilibration time among gases. In this equilibrator, CO,
equilibrium was reached after approximately 8 minutes, whereas CHy still changed linearly after 20 minutes

without any sign of approaching equilibrium (photo by D. Bastviken).
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