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Ombrotrophic peatlands (bogs), which are solely fed by 
precipitation, provide sensitive records of paleohydroclimate 
because their water tables are closely coupled to the atmosphere 
(Charman et al. 2009).  
 
However, the long-term fluctuations in water table levels are also 
driven by internal peatland processes which are difficult to 
disentangle from external climate forcing (Belyea and Baird, 2006).  
 
In this study, we used testate amoebae (Protozoa: Rhizopoda) to 
carry out the first reconstruction of past water table depths (WTD) 
variability in the peat bogs of the Québec North Shore.  
 
 
Objectives :  
 
1) Detect regional hydroclimate changes over the Holocene by 

comparing peat-based paleohydrological records from multiple 
sites (Table 1). 
 

2) Evaluate the response of proxy surface wetness to climate 
between two ecoclimatic regions: St-Lawrence Estuary and Gulf 
of St. Lawrence (Fig. 1).  

INTRODUCTION 

Peat cores were retrieved from the central dome in each peatland 
using a Russian peat corer (Table 1).  
 

43 samples were 14C AMS dated at KECK Lab (U. of California, USA). 
Age-depth models were developed with CLAM 1.7.2 (Blaauw, 
2010). 

 

Paleo-WTD were reconstructed from testate amoebae analysis with 
a new transfer function adapted to northern latitudes (Lamarre, 
2012, submitted). 

 

METHODS 

The multi-site comparison of the WT records : a means to 
disentangle the climate forcing from internal peatland processes 
 

The similar periods of water table changes within each region 
imply  a common climate forcing on the bog paleohydrology.  

 

However, the clear differences within each region indicate that 
water table levels were also driven by autogenic factors (e.g. 
vegetation successions, peat build-up) (Belyea and Clymo, 2001). 

 

The discrepancies between the two regions could result from 
genuine climatic differences or may reflect different sensitivities 
of peatland hydrology to climate forcing between the two regions.  

 

Linking bog paleohydrology in the Québec North Shore with 
mid-to late Holocene climate changes in northeastern Canada 

 

The main periods of water table changes agree with a bog surface 
wetness (BSW) record in Newfoundland (Fig. 3) and coincide with 
mid- to late Holocene climate changes in northeastern Canada.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The stable and wettest surface conditions (4200-3200 cal BP) 
coincide with a warm and moist period (HTM) documented in 
Northern Québec (Filion, 1984; Viau et al. 2006).  

 

The drying trend from 3200 cal BP coincide with the Neoglacial 
cooling and the driest phase (2400-1800 cal BP) occurred during a 
major surface cooling in the Gulf of St. Lawrence (Dhahri, 2010).  

 

The drier surface conditions in the bogs HSP suggests increased 
seasonal to inter-annual water deficits in this region. The very low 
WTD in these bogs especially during the Neoglacial were likely 
amplified by persisting frozen peat layers as proposed by van 
Bellen et al. (2011) for the peat bogs in the James Bay lowlands.  

 

 

Study 

area 
Peatland 

Peatland  

type 

Total  

Depth 

(cm) 

Basal 
age 

(cal BP) 

Altitude 
m a.s.l 

 

Baie-

Comeau 

 

BAIE 

LEBEL 

 

Raised bog 

Raised bog 

 

461 

575 

 

4210 

5790 

 

16.7 

22.2 

 

Havre  

St-Pierre 

 

PLAINE 

MORTS 

 

Plateau bog 

Plateau bog 

 

357 

299 

 

 

7450 

3240 

 

34.2 

14.5 

Our study suggests that the bog paleohydrology 
in the Québec North Shore was driven by 
climate forcing but that autogenic factors have 
also play an important role. 
 

The bogs of HSP seems to have been more 
sensitive to past climate deterioration due to 
their position at the limit of peatland climate 
space in the subarctic region (Yu et al. 2009).  
 

Further work is needed to evaluate the 
response of bog hydrology to climate change in 
northern maritime peatlands notably on how 
testate amoebae are affected by seasonal 
freezing and wind-exposure. 
 

Further proxy climate data will be obtained 
from dynocysts (M. Tougas) and pollen (A. 
Sauvé) to specify the Holocene climatic 
variability in the maritime regions of 
northeastern Canada and evaluate the key 
climate drivers of the bog paleohydrology. 

CONCLUSION 
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STUDY AREA and SITES 
The combined water table records show very similar changes within 
each region for the comparable time period (Fig. 2).  
 

Within each region, a synchronous WTD drawdown occurred during 
the late-Holocene but the timing differs between the two regions : 
c. 3200 cal BP in B-C and c. 2500 cal BP in HSP. 
 

There are coherent periods of changes between the two regions 
such as the dry phase in Lebel and Plaine around 5700-5400 cal BP 
but also some site-specific events likely related to autogenic factors. 
 

The bogs of HSP have experienced much drier surface conditions 
than the bogs of B-C over the last 4200 cal BP. 
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Common testate 
amoebae with their 
WTD optima and 
tolerances :   
 
Photos: Bob Booth 

Fig. 1. Location and photos of the studied peat bogs 
in Baie-Comeau (B-C) and Havre St-Pierre (HSP).   

Table 1. Details on the  study sites.  

Fig. 2. Comparison of the WTD records over the last 6000 years with sample-
specific error ranges. The shaded boxes show the common late-Holocene 
dry phase within each region. 

RESULTS 

DISCUSSION 

Hyalosphenia subflava 
24.1 ± 11 cm 

Hyalosphenia papilio 
12.9 ± 9 cm 

Arcella discoides  
5.0 ± 6 cm 

Fig. 3. Synthesis of the four WTD records since 4200 cal BP compared to 
the BSW record of Nordan’s pond bog in Newfoundland (Hughes et al. 
2006). The main hydrological phases agree with Holocene climatic periods: 
Thermal Maximum, Neoglacial, Medieval Warm Period, Little Ice Age. 

HTM Neoglacial MWP LIA Baie-Comeau Havre St-Pierre 

Winter conditions in the central sections of Lebel bog 
(left) and Plaine bog (right) 

Climate data  

(mean 1971-2003) 

Baie 

Morts 

Lebel 

Plaine 

  ToC  Prec. mm/yr 

B-C 0.62 1030 
HSP 0.4 1031 

Baie-Comeau Havre St-Pierre 


