CO,, CH, AND DOC-POC BUDGET FROM NATURAL, HARVESTED AND
RESTORED PEATLANDS IN LAC SAINT-JEAN AND COTE-NORD REGIONS, QC
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Peatlands cover only 3% of the
Earth land surface but they represent
large long-term natural carbon (C)
sink storing 1/3 of the total terrestrial
C (Gorham, 1991).

In Canada, these ecosystems cover
between 12 and 17 % of the
terrestrial surface. They have stored
more than 150 Gt C since the last
glaciation which represent 56 % of
total C in (Canadian) soils (Tarnocai,
2006).

Canadian peat harvesting add
greenhouse gases (GHG) to the
atmosphere and contribute to global
warming by clearing vegetation,
draining bogs, and extracting peat
(Cleary et al., 2005).

1990-2000 : Canadian peat industry
has contributed to a source of 2 Mt C
(0.002 Gt C) (Cleary et al., 2005).
There is no such data for the Quebec
activities.

In Quebec, peatlands cover more
than 12% of the surface territory
(Rochefort et al., 2011) from which 9
000 ha have been harvested since
1935 and 6000 are presently under
production (< 0.1%) (APTHQ, 2013).
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Fig.1 Mean CH, fluxes from natural, harvested and restored
peatlands during 2012 -2013 growing seasons.
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Table 1. Estimated spatially upscaled CH, fluxes from natural, harvested and

restored peatlands during 2012 -2013 growing seasons.

2012 fluxes
err std mgm=2d-1

-3,39E-06

1,50E-07

0,19

0,08

Surface m?2 gm-2yrl
68342
10792673
5629177
16490192

Restored
Natural
Harvested
LEB site

2012 fluxes
err std

0,12

0,64
2,17E-07
0,52

Surface m?
3500000
33660576
3950000
41163576

Restored
Natural
Harvested
SMM site

Peat extraction sites show a reduction in CH, due to drainage
with lower water tables (Fig.1). The two restored sites have not
return to CH, natural dynamics as in pristine peatlands. Greater
CH, emissions in SMM natural site in comparison with LEB can be

explained by highest water table.

Spatial variability in NEE is observed between the two sites
(Fig.2). Restored peatland in LEB shows larger CO, emissions than
in the natural part linked to the dry surface and sub surface
conditions. At SMM, similarity between restored and natural
sections's NEE demonstrates a return to sink function following

restoration (Fig.2).

Main LEB outlet DOC-POC export seems to be lower than for
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The aim of this study is to
establish a net carbon budget
for two managed peatlands in
Sainte-Marguerite-Marie (SMM)
and Pointe-Lebel (LEB):

Quantify the C stocks prior to 2
exploitation and following peat e
extraction.

ONTARIO

Determine the contribution of
each peatland management
status to C fluxes and exports.

Evaluate restoration efficiency
with the re-establishment of C
sink function.

C budget differs between the
two regions depending on the
variability of hydroclimatic
parameters and spatial surface
patterns

C sink function can return to a

-~

SNor

P

natural rate estimated between 1‘-&
10 and 30 g C m2 yr! (Gorham, iy
1991) in a short time span Restored 2001
(Waddington et al., 2010), |

however restoration cannot

compensate the amount of C
lost due to the extraction, at
least at the short-medium time
span.
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Carbon sequestrated

Peat cores bulk density
determined by loss-on-
ignition (Dean, 1974) and
14C dating.
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Fig. 2: Relationship between net ecosystem exchange (NEE)
and photo flux density (PPFD) at natural and restored peatland
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in LEB (top) and SMM (bottom) for 2012-2013 growing
seasons fitted with a rectangular hyperbola equation.
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natural peatlands (15-30 g C m2y!, Turunen et al., 2001)
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infrared gas analyser.

CH, collected by dark
static chamber and
concentration measured
with gas chromatograph.

O Restored
@ Harvestyoung A
O Harvestold

DOC (< 0.7um) and POC
(>0.7um)  collected in
the main peatland
outflow section in LEB
peatland.
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Environmental variables
PAR (photosynthetically
active radiation)

Peat temperature 5, 10,

20, 40 cm below surface
Water table depth
Meteorological Tours

Harvested 1977

Equation 1: Soil respiration rate at 10°C used for
respiration modelling (Lloyd & Taylor, 1994)

T-217 1.'-!I

J0E-546

| | I
e - | |
WS-, T-T, | _ _ 56 (02
R=Re’ =R

Table 2 :Yearly estimated spatially upscaled CO, respiration
from LEB harvested peatlands during 2012 -2013.

2012 2013 2012 2013

Area

Km?2 g CO, m2d ton CO, yrt

Harvest 1977
(G3-5)

Harvest 2011
(G1-2)

3,78 0,76 0,73 1047

1,68 2,91 2,38 1788 1464

Harvest total

1,42 1,24 2835 2466

~=1 Table 3: Estimated LEB harvested peatland
"2 total C export from main outlet during 2013.
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£4DOC mean

DOC POCmean POC | TotalC
W concentra export concentra export| export
tion tion
year period mgC/L gCm?2 mgC/L g Cm?Zg Cm?
8,9 3;5 5)0 119 514
2,2 7,9 0,8 3,0
Total period
(200d) 2,7
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