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INTRODUCTION 
            The need to understand interactions between lands, ocean 

and atmosphere is increasing in the context of global change.                   
In particular, climate exerts a control over peatlands. In Quebec 
(Canada), a north–south gradient is observed*:                                             
- patterned fens in boreal zone with moderate annual precipitation, 

       Reconstruction of the ecological conditions since 5595 cal yr B.P. (basal organic layer at 800 meters) 
indicates that bog was initiated from forest paludification on a post-glacial delta, with the influence 
of soil and fire. 
 
•  Initial forest burnt by recurrent paleofires (last identified: 1800 cal yr B.P.), first impeding paludification 
•  Indurated soils formed before bog could have coevolved with forest degradation and soil acidification 
(particularly pine litter, potentially from Pinus banksiana), before peat accumulation 
•  Absence of fires favouring paludification, with a delay depending on the location along the transect 
(started around 3000 cal yr B.P. at 800 meters) 
•  Recent period: anthropic fires... 
 

       The lateral expansion of bog towards the actual forest was rather constant (around 16 cm/year from 
peat moss), confirming a higher influence of soil than of climate in peatland initiation and 
development.  Future dynamics of bog and forest will be surveyed. 
 

CONCLUSION 

RESULTS … 
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        Here, we study past interactions between soil, vegetation and fire along a 800-meter 
transect from the forest to a bog called ‘Lebel’ on the North Shore of St-Lawrence estuary. 

and - raised bogs in temperate zone with higher 
precipitation & potential evapotranspiration. 
  
        Key climate drivers act on several 
components of an ecosystem, such as soil and 
environmental disturbances like fires. 
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INSECTS 
Remains of insect defoliators (spruce budworm Choristoneura 
fumiferana Clemens, Tortricidae, and hemlock looper Lambdina 
fiscellaria Guenée, Geometridae) were found from 1690 cal yr 
B.P., after the last recorded fires. They attest to outer epidemics, 
peatland being a repository site. 

49° 06’ N   68° 15’ W , altitude 23 metres 

TOPOGRAPHY & AGES… 
• Altitude ~23 meters: site not affected by Lawrency transgression 
(mid Holocene, limit fixed at 17 m).  
• Ortstein: decreases towards the bog because podzolic process 
was substituted by gley process (Khoroshev 2000).  
• Ages: base at 700m less old than at 600m ,explained by the actual 
surface level decrease -> past coalescence of 2 little initial basins? 

          
Monoliths L600 (at 600  meters) and L800 (at 800 meters) cover a longer time interval, 
with higher durations for peat accumulation and/or establishment of Sphagnum. 
Duration of initial forested period increases from forest edge to bog, except for L700.  
The age of first layers corresponded well with the north American delay between 
deglaciation and peatland initiation, around 4000 years (Gorham et al., 2007). Peat 
vertical accumulation differed from bog to forest, with a mean ~ 0.16 mm/year, lower 
than values reported in literature (0.48 mm/yr; Dionne, 2008). 

SOIL 
Size particles in organic & basal peat layers: sandy categories with silt 
-> signature of past glacial & fluvioglacial conditions,  
better sorting towards forest and in upper layers 
-> temporal and spatial gradients, 
 useful for paleoecological interpretations. 

Macroremain, pollen and charcoal data 
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MATERIAL AND METHODS 
         
         Peat monoliths: carefully sampled from the existing trench (gradient W-E), removing the 
exposed material, in order to obtain undisturbed peat monoliths around 20 x 20 x 20 cm until 
Sphagnum peat, at 5 locations (450, 500, 600, 700 & 800 meters from the forest).  
 
• Samples cut by centimetre from the base (H layer) to the top of Sphagnum peat 
• Beginning and the end of each layer carefully isolated to be radiocarbon-dated with AMS 
(Accelerator Mass Spectrometry) method before calibration 
• For each centimetre, 50 cm3 preserved for macroremain analysis and 1 cm3 for pollen 
• Remaining material used for loss on ignition to obtain the organic matter percentage 
• Size soil particle analysis realised for each level 
• Charcoal having a weight > 5 mg selected for wood identification & datation (limit linked to the 
possible transportation before charcoal deposition and the standard quantity for AMS dating)  
 

 

Charcoal of Larix laricina, tg&cross sections 

  POLLEN 
Regional interpretation: 
Pollen analysis brings new species: Abies balsamea, Pinus strobus and 
banksiana/resinosa (P. banksiana confirmed with charcoal), Alnus spp., 
pteridophytes (monolete & trilete spores) and ruderal or cultivated species 
(Artemisia & type Ambrosia; anthropisation for recent period). 

Pollen of Betula and Picea sp. 

Sampling 

MACROREMAINS 
Natural sequence of paludification, for each monolith: 
- 1st phase : woody with charcoal, records of recurrent fires  
- 2nd phase: fires stop, Ericaceae &Cyperaceae appear 
- 3rd phase: Sphagnum expansion, hummocks or hollows 
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OBJECTIVES 
        TO IDENTIFY the composition of initial vegetation and                                              
EVALUATE the impact of fire and soil on bog formation and expansion. 
 
SOIL: indurated layers (ortstein), formed under humid & cold climatic conditions 
-> can impede vertical drainage  
FIRE: macrocharcoal, identified and radiocarbon-dated to reconstruct fire 
history in the pre-bog dynamics 
VEGETATION: reconstruction by macroremain, pollen & charcoal analyses. 
 
• Hypothesis 1: bog formation will be considered mainly dependent of soil if it 
is still continuous today, independently to climate.  
• Hypothesis 2: initial forested vegetation before the accumulation of peat, 
analyses by comparisons with macroremain and pollen spectra. 

Newfoundland 

* See peatland description of Quebec&Labrador in Payette&Rochefort (2001) 

PALEOECOLOGICAL INTERPRETATIONS 
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Identified & radiocarbon-dated charcoal were complementary 
to pollen and macroremain analyses, particularly for the organic 
layer where few macroremains were determinable. At least 4-5 
paleofires occurred at 2265, 2205-2215, 2090, 1905-1940 and 
1800 cal yr B.P. 

Head capsules 
  
 
 
 
 
 

Lambdina fiscellaria & Choristoneura fumiferana 

          
Some biozones (I, II) and sub-biozones (a, b, c) were defined 
from macroremain diagrams and then completed by pollen 
diagrams. A total diagram is presented, gathering the main results 
of both analyses, with time intervals given by the 5 monoliths 
(relatively high floristic similarity).  
An initial forest on well-drained soil was confirmed with Picea 
cf. mariana (first macroremain record at 4110 cal yr B.P.), Pinus 
banksiana (identified and radiocarbon-dated charcoal) and more 
regionally Abies balsamea and Larix laricina (first pollen records 
at 3360 and 3055 cal yr B.P., respectively).  
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