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• In Canada, peatlands cover ~12% of the land area and store 
~147 Gt of carbon (C) equivalent to >50% of the organic C 
stored in forest soils (Tarnocai, 2006).  

• Peat bogs are widespread in maritime regions of eastern 
Canada but their long-term C dynamics are largely unknown.  

• It is crucial to understand past C accumulation in maritime 
peatlands to help predict their response to climate change 
and evaluate their role in the global C cycle. 

•  We documented the Holocene peatland C dynamics in two 
ecoclimatic regions of the St. Lawrence North Shore (Fig. 1). 

• The aims are to 1) evaluate the influence of regional climate 
on long-term C sequestration and 2) evaluate the processes 
controlling the temporal variations in the C balance.  

 

INTRODUCTION 

• Peat cores taken from the central dome with a Russian 
corer (Fig. 1) from peatlands of different ages (Tbl. 1).   

• 53 samples 14C AMS dated at Keck Lab (U. of California). 
Age-depth modeling with Clam (Blaauw, 2010). 

• Organic matter (OM) content with LOI (550°C). C 
concentration = 50% of the OM (Borren et al. 2004). 

• Calculation of average long-term apparent rates of C 
accumulation (LORCA) (Turunen et al. 2002).  

• Peat humification (1-cm interval) with the colorimetric 
method (Chambers et al. 2010). 

• Water table depth (WTD) reconstructions using testate 
amoebae with a transfer function (Lamarre et al. 2013).  

METHODS 

Holocene C sequestration patterns 

• LORCA are significantly lower in HSP (16-46 g m-2 yr-1) than in BC (53-68 
g m-2 yr-1) (Tbl. 1 ; Fig. 2) especially since 1000 cal BP (Fig. 3b).  

• The negative relationship between the basal age and the LORCA 
suggests the influence of a constant anoxic decay (Fig. 2). 

• Clear regional difference in the mass of C stored over time (Fig. 3). 

• Very high C sequestration during the early peatland stage in BC 
suggests that climate was very favorable to peat growth (Fig. 3a). 

• The linear or convex C mass/age relationships indicate a gradual 
slowdown in C input which contrasts with Clymo’s model (Fig. 3a).  

•  

 

 

 

 

 

 

 

 

 

 

RESULTS (continued) 

• The contrasting past C accumulation between 
BC and HSP suggests a pervasive climatic control 
on primary production and aerobic decay.  

• The sensitivity of the HSP bogs may be due to 
their position at the climatic limit of northern  
peatland distribution (Yu et al. 2009).  

• The slowdown in C accumulation after 2000 cal 
BP was likely induced by a regional climate 
cooling (Neoglacial). 

• Lower C accumulation in HSP especially since 
1000 cal BP may result from shorter/colder 
growing seasons and persistence of frozen peat 
as suggested by van Bellen et al. (2011).  

• Further research is needed to evaluate the role 
of winter conditions on peatlands C balance at 
the southern limit of subarctic environments. 

DISCUSSION and CONCLUSION 
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Figure 4. Interaction between CAR, inferred 
WTD and peat humification (light-
transmission) for Plaine and Lebel bog.  

Figure 2. LORCA versus basal age for the bogs of HSP and BC that 
developed over deltaic sands (open symbols) and above marine silt-
clay deposits (filled symbols).   Figure 1. Location of the studied peatlands above deltaic sands 

(yellow) and marine silt-clay (blue). Images : Google Earth 2013.    
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Table 1.  Core description and C accumulation data for the studied 
peatlands from Baie-Comeau and Havre-St-Pierre. 

 
Study 
area 

Site
no. Peatland 

Peat 
Depth 
(cm) 

Basal age 
(cal yr BP) 

Total C  
mass 

(g cm-2) 

LORCA (SD) 
(g m-2 yr-1) 

 
Baie-

Comeau 

1 
2 
3 

MANIC 
BAIE 

LEBEL 

590 
461 
575 

4120 
4210 
5790 

27.8 
26.8 
30.7 

67.8 (22) 
63.5 (16) 
52.8 (11) 

 
Havre- 

St-Pierre 

4 
5 
5  

6 
6 

PLAINE 
ROMAINE 

ROMAINE-C 

MORT 
MORT-SUD 

357 
187 
262 

299 
258 

7450 
7070 
5400 

3240 
3390 

16.5 
11.3 
15.8 

15.3 
15.2 

22.1 (5) 
16.0 (3) 
29.3 ( 6) 

45.7(10) 
44.7 (10) 

  BC HSP 

T°C 1.5 1.1 

Prec. (mm) 1045 1080 

GDD >0°C* 1924 1779 

Climate data 
(mean 1971-2003) 

Lebel bog (BC) Plaine bog (HSP) 

Winter conditions in the central sections of the bogs. 

• In Lebel, high and stable CAR 
(mean = 46 g m-2 yr-1) 
promoted by a persistence of 
wet bog surfaces (Fig. 4).  

• In Plaine, lower and variable 
CAR (mean = 18 g m-2 yr-1) 
associated with major shifts in 
WTD and peat humification. 

• C balance seemed more 
sensitive to past hydroclimate 
changes in Plaine.  

• Data suggest an influence of 
ecohydrological feedbacks 
and internal processes 
(Swindles et al. 2012).  

RESULTS 

Interaction between bog surface wetness and C accumulation 

Figure 3. A) Cumulative C mass vs age curves. The conceptual bog growth 
model (Clymo et al. 1998) is shown. B) LORCA calculated since 1000 cal BP.  
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