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1. Chamber flux measurements
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Figure S1. Example of a concentration time series with a constant slope representing
diffusive CH4 flux or continuous flux of micro-bubbles (panel A) and example of a
concentration time series including a CH, bubble event visible by a sudden increase of slope

over a short duration (panel B).



A WON -~

© 0 N O O

10
11

12
13
14

15

16
17

2. CO; flux calculation with the gradient method

CO, fluxes across the air-water interface were estimated according to the boundary layer equation

approach, equation (2).

F= kCOZ * (Cwater — Catm) (1)

F CO; flux (mmol m > hfl)

Kco, gas transfer velocity (m h ™)

CO, concentration in the surface

water (mmol m~)

Catm theoretical CO, concentration of
the surface water in equilibrium
with the atmospheric CO,
concentration (mmol m™)

Cwater

Cwater aNd Cam Were calculated with Henry’s law from the CO, mixing ratios measured in the surface
water and the atmosphere using Henry’s law constants (Sander, 1999) corrected for surface water
temperature. The gas transfer velocity kcoz was calculated from the gas transfer velocity normalized

to a Schmidt number of 600 (k¢qo) according to equation (2) (Crusius and Wanninkhof, 2003).

Sc _
Kco, = Keoo " ( 6;32) b (2)

Kco,  gas transfer velocity (m hfl)

Keoo  gas transfer velocity normalized
to a Schmidt number of 600
(mh)

Scco, Schmidt number for CO,
corrected for temperature (-)

600 Schmidt number of CO, at 20 °C

B %for wind speed >3 ms "

zfor wind speed <3 ms "

Koo depends on the wind speed at a height of 10 m according to the empirical relationship defined
by Cole and Caraco (1998) (equation 3). Scco, was calculated as a function of water temperature

(equation 5; Wanninkhof, 1992).

Kgoo = 0.0207 + 0.00215 - U7 (3)
Keoo gas transfer velocity normalized to a
Schmidt number of 600 (m hfl)
U, wind speed at 10 m height (m s

Scco, = 1911.1—-118.11- T + 3.4527 - T? — 0.04132- T3 (4)

Scco, Schmidt number for CO, corrected
for temperature (-)
T water temperature (°C)

Wind speed at a height of 10 m was estimated from the wind speed measurements at the weather

station at a height of 2.5 m according to equation (5) (Singh et al., 2007).



1 U,

wind speed

CO, flux

wind speed

hy 2
=Ui- (e (5)
1
U, estimated wind speed (m s ) at h,
U, measured wind speed (m s ™) at h,
h, height (m) of the estimated wind
speed Uy; 10 m
h, height (m) of the measured wind
speed U;; 2.5 m
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Figure S2: CO, concentrations in the surface water of the pond (gray symbols), CO, fluxes

calculated with the gradient method (black symbols), photosynthetically active radiation
and wind speed (both 5 min averages) during two periods in July (panel A) and September
(panel B) 2014.
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Figure S3: To estimate the response time of silicone-covered NDI CO, sensors, about 10 L of
water were filled in a bucket and acidified to pH 4 by adding 1 M HCI. Subsequently CO, and
air were bubbled through the solution from a gas cylinder and using an air pump,
respectively, to adjust dissolved CO, concentrations and mix the water. Headspace samples
(5 mL water, 7.5 mL gas phase) were taken and analyzed by gas chromatography as
described in the Methods section. After 124 minutes CO, supply was stopped but air
continuously pumped for another hour. The results suggest that equilibration was > 90%
after one hour with increasing concentration and somewhat more delayed with decreasing

concentrations.
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Figure S4: Studied pond with algal mat in the beginning of August 2014 (above) and without
algal mat in the end of September 2014 (below).



Figure S5: Close-up of algal mat in the beginning of August 2014 (above).



Table S1. Plant species composition of the floating mat, the surrounding treed area and the
chamber measurement plots m1 to m3 (section Error! Reference source not found.); c:
common, s: scattered, r: rare, —: absent; species nomenclature according to Hellquist and
Crow (1999a), (1999b), Newmaster and Ragupathy (2012).

species abundance
plot
floatingmat treedarea ml1 m2 m3

Sphagnum angustifolium (Russ.) C. Jens. c C c c c
Sphagnum magellanicum Brid. c C - - -
Sphagnum fuscum (Schimp.) Klinggr. - S - - -
Sphagnum wulfianum Girg. - S - - -
Larix laricina (DuRoi) K. Koch - c-s - - -
Picea mariana (Mill.) BSP. - c-s - - -
Pinus strobus L. - R - - -

Eleocharis smallii Britt. -
Eriophorum vaginatum L.

Eriophorum virginicum L.

Dulichium arundinaceum (L.) Britt.

S
s S - - -
s S
r
Rhynchospora alba (L.) Vahl c - s c-s s
s
s
s

Carex aquatilis Wahlenb.
Carex oligosperma Michx.
Carex magellanica Lam.

Carex disperma Dew. - S - - -
Myrica gale L. r s-r - - -
Betula pumila L. - S - - -
Sarracenia purpurea L. S - - r _
Drosera rotundifolia L. r - - - -
Populus sp. - S - - -
Rhododendron groenlandicum (Oeder) Kron & Judd r C - - -
Kalmia polifolia Wang. s S - r -
Kalmia angustifolia L. - R - - -
Andromeda glaucophylla Link s S - r -
Vaccinium oxycoccos L. s S - - r
Vaccinium myrtilloides Hook. - S - - -
Vaccinium macrocarpon Ait. - S - - -
Vaccinium corymbosum L. - S - - -
Vaccinium uliginosum L. - R - - -

Chamaedaphne calyculata (L.) Moench s c-s s s s
Aronia melanocarpa (Michx.) Ell. - S - - -
Cypripedium parviflorum Salisb. - R - - -
Cypripedium reginae Walt. - R - - -




Table S2. Environmental variables measured at the study site with the corresponding
instruments, measuring height, orientation, temporal resolution and accuracy.

Variable instrument measuring orienta temporal accuracy
height or tion resolution
depth®
air temperature Temperature/RH Smart +2.0m north 5 min +0.21°C
(°C) Sensor, S-THB-MO002,
Onset
relative humidity Temperature/RH Smart +2.0m north 5 min +25%
(%) Sensor, S-THB-MO002,
Onset
wind speed (ms ') Wind Speed Smart +2.5m west- 5 min +1.1ms ‘or
Sensor, S-WSA-MO002, southw 4 % (whichever
Onset est is greater)
wind direction (°) Wind Direction Smart +25m east- 5 min +5°
Sensor, S-WDA-M002, northe
Onset ast
photosynthetically Photosynthetic Light +2.3m south 5 min +5 umol m2st
active radiation (PAR) Smart Sensor, S- or5%
(umol m2s™) LIA-M002, Onset (whichever is
greater)
precipitation (mm)  .2mm Rainfall Smart +1.0m west- 5 min +1%
Sensor, S-RGB-M002, northw
Onset est
water temperature  CTD-Diver, Schlumberger -0.2m - 5 min +0.1°C
pond (°C)
temperature floa- Air/Water/Soil Temp -5and - 5 min +0.25°C
ting mat (°C) Sensor, TMC6-HD, Onset -10cm
air pressure (kPa) Enclosed Path CO,/ H,0 +50m - 30 min 4%

Analyzer, LI-7200, LI-COR

% indicated by positive (height) or negative sign (depth)

Table S3. Distance from the floating mat and water depth of the chamber measurement

plots of the pond.

plot distance from the

water depth (m)

floating mat (m)

pl
p2
p3
p4
p5
p6

4.55 0.73
3.76 0.83
3.15 0.77
191 0.62
0.80 0.52
0.73 0.42




Table S4. CH, fluxes from the studied peatland, floating mat and pond in comparison to CH,
fluxes reported from northern peatlands, floating mats and ponds in literature.

System Location CH, fluxes (mmol m2 h™) time reference
mini me mean maxi horizon
mum dian mum
Peatlands
peatland site, Wylde Ontario, Canada 0.00 0.32 0.71 28.13 Julyto this study
Lake Bog Sept.
Bog Ontario, Canada 0.07 July and Dinsmore et
Aug. al. (2009)
Fen Michigan, USA 0.02 April to Ballantyne et
Oct. al. (2014)
fen hummock Quebec, Canada 0.07 two years Trudeau et
fen lawns and hollows 0.09 al. (2013)
2 fens, 1 bog Ontario, Canada 0.04 June to Hamilton et
Oct. al. (1994)
poor fen Quebec, Canada 0.00 0.11 0.38 Mayto Strack et al.
Sept. (2006)
bog hummocks Ontario, Canada 0.01 May to Oct. Moore et al.
bog lawns and ponds 0.26 (2011)
floating mats
floating mat in Wylde Ontario, Canada 0.06 0.64 152 1498 Julyto this study
Lake Bog Sept.
floating mat on Siberia, Russia 0.14 one year Flessa et al.
thermokarst pond in (2008)
bog
floating mats in bog central Japan April to Sugimoto
Sphagnum 0.18 Oct. and Fujita
Phragmites australis 0.76 (1997)
Menyanthes trifoliata 1.17
Ponds
pond in Wylde Lake Bog  Ontario, Canada 0.00 0.14 0.22 2.00 Julyto this study
area: 847 m’ Sept.
depth: 0.5 m
Beaver pond Ontario, Canada 0.01 July and Dinsmore et
depth: 0.8 m Aug. al. (2009)
2 fen pools Quebec, Canada 0.50 2 years Trudeau et
area: 65 and 200 m® and al. (2013)
depth: 0.4 and 0.9 m 0.23
24 bog and fen ponds Ontario, Canada 0.38 June to Hamilton et
area: 32to 41620 m’ Oct. al. (1994)
depth: 0.1t02.0 m
fen pond northern Finland 0.48 May to Huttunen et
area: 10000 m’ Sept. al. (2002)
max. depth: 3.2 m
5 bog pools Quebec, Canada 0.00 0.01 0.04 1.5vyears Pelletier et
area: 128 to 2563 m? to to to al. (2014)
depth: 0.4t0 2.0 m 0.01 0.20 0.41
fen pond Siberia, Russia 0.03 0.06 0.11 0.31 Julyto Repo et al.
area: 5000 m? Sept. (2007)
depth: 1 m




Table S5. Daytime maximum net ecosystem exchange (NEE) and ecosystem respiration (ER)
of the studied peatland and floating mat in comparison to respective values from temperate

peatlands reported in literature.

System Location maximum NEE and ER (mmol m’ h_l) time reference
minimu  median mean maxi horizon
m mum
peatland site, Ontario, Canada -36.96 -16.98 -18.73 -8.10 Julyto thisstudy
Wylde Lake Bog 2.61 11.98 13.59 36.93 Sept.
floating mat in Ontario, -11.46 -4.81 -4.40 0.71 Julyto  this study
Wylde Lake Bog Canada 0.53 6.77 6.41 13.45 Sept.
Bog Ontario, Canada -29.7 Mayto Larmolaet
15.3 Sept. al. (2013)
Fen Michigan, USA -7.56 Aprilto  Ballantyne
8.64 Oct. et al. (2014)

Table S6. CO, fluxes from the studied pond in comparison to CO, fluxes from ponds in
northern peatlands reported in literature.

System location CO, fluxes (mmol m h_l) time reference
mini medi mean maxi horizon
mum an mum
pond in Wylde Lake Bog Ontario, -0.75 1.16 1.32 459 Julyto this study
area: 847 m’ Canada Sept.
depth: 0.5 m
Beaver pond Ontario, 13.48 July and Dinsmore et
depth: 0.8 m Canada Aug. al. (2009)
24 bog and fen ponds Ontario, 6.96 June to Hamilton et
area: 32 to 41620 m’ Canada Oct. al. (1994)
depth: 0.1t0 2.0 m
peatland pond northern 0.50 May to Huttunen et
area: 10000 m’ Finland Sept. al. (2002)
max. depth: 3.2 m
5 bog pools Quebec, 0.04 0.32 0.53 1.5years Pelletieret
area: 128 t0 2563 m” Canada to to to al. (2014)
depth: 0.4t02.0m 0.34 0.80 1.98
fen pond Siberia, 0.85 1.42 1.52 2.94 Julyto Repo et al.
area: 5000 m’ Russia Sept. (2007)
depth: 1 m
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