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During the last decades, several studies have been realised to estimate the peatlands C pool at a regional or 
national scales. At those scales, the intra- and inter-variability of the peatlands characteristic (e.g. peat depth, 
bulk density, organic matter content), are considered with difficulty. According to Gorham (1991) and Turunen
et al. (2002), the uncertainties of the C stock estimations are largely provided by the averages peat depth and  
bulk density. Here, we used a ground-penetrating radar (GPR) to obtain a continuous representation of the 
dominant stratigraphic layers of peat and associated distinct C attributes for the C pool estimation. The GPR 
is a geophysic technique based on the electrical properties of the ground and largely controlled by its water 
content (Davis and Annan, 1989). It  allows a continuous imagery of the dominant stratigraphic layers in 
sediments

The main objectives of this project are:
• identify the different peat layers (differential C attributes);
• validate peat stratigraphy previously obtained from description of sampled cores;
• interpolate the stratigraphic peat layers.

I Introduction

II Study area

The Lac le Caron peatland 
(52�e 17'6''N; 75�e 50'19''W) is a 
2.2 km2 bog located in the 
boreal James Bay area (figure 
1). At the deepest point of the 
peatland (5.31m), peat started 
to accumulate around 7520 cal 
yr BP. The mineral basin 
underneath the peat is 
composed of deltaic sediment 
(e.g. silt to fine sand (�f 75 µm)) 
left during the retreat of the 
Tyrell sea (salinity of 25- 35 psu
(Pendea et al., 2007)). 

III Methods

Figure 1. Location of the study site

Figure 4. Bulk density diagram of cores LLC_C, LLC_L4 and LLC_L1 with stratigrapnic (bleu and 
red boxes) and GPR interpretation (dashed lines).

V Discussion

Figure 7. Interpolations of the layers; A) The peat surface; B) The stratigraphic change 1 
thickness from the surface; C) The stratigraphic change 2 from the surface; D) The peat
thickness from the Hiller corer;  E) The peat thickness from the Hiller corer and the GPR 
data.
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Figure 5. Validation of the stratigraphic change 1 reflector. A) Picture of the trench section where the 
metal rod 1 was inserted. B) GPR profile where two hyperbolas (1 and 2) are generate by a metal
rod introduced at two different stratigraphic changes.

Figure 2. Schematic illustration of the GPR (common-offset
data acquisition mode). 

Modified from Gawthorpe et al. 1993.

IV Results
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•The different layers observed on the GPR profils, can be link to some stratigraphic succession of the peatland:

� A drop of the water table (Testate amoebae) add to an increase of the decomposition and the ligneous material content 
(macrofossils analysis) allow to correlate the stratigraphic change 1 with the Little Ice Age period (van Bellen, 
unpublished);

� A higher ligneous material and Sphagnum content, and a decrease in brown mosses (macrofossils analysis) allow to 
link the stratigraphic change 2 with the fen / bog transition (van Bellen, unpublished);

•GPR shows the major transitions of the peat sequence on a long continuous profile (figure 6) providing more detailed 
results, and therefore a better representation of the internal peat structure.  

•The low salinity and the nature of the Tyrell sea sediments underneath the peat could explain the capability to discriminate 
the stratigraphic layers with the GPR in the Lac le Caron peatland (compared to results obtained by Warner et al., 1990; 
Theimer et al., 1994). 

•The bulk density analysis (figure 4), the trench and rods (figure 5) constitute a good way to validate the GPR interpolation. 

•So far, the interpolations don’t allow to model the complex heterogeneity of the peat structure (figure 7). This could be 
explain by the spatial distribution of our dataset (a large amount of data compress on a linear transect), the thickness of the 
interpolated layers (thin as ±50cm) and / or the combination of the data error . 

VIII References

•GPR data was collected with a Pulse EKKO 100 (figure 
2) and edited with the Reflex W software;
•Peat velocity was estimated with 15 common mid-point 
(CMP);
•Position coordinates were collected with a DGPS 
5800/5700 by Trimble; 
•Peat surface altitude was completed with a 
photogrametry model (PCI software);
•Stratigraphic layers were identified in a 10,25m long 
trench (figure 3);
•Peat cores (5) were analysed by Troels-Smith
description and loss-on-ignition;
•Peat tickness was measured manually with a Hiller
corer; 
•Interpolation was realised with ArcGIS software.

Figure 3. A) Spatial distribution of the acquired data; B) 
and C)  Photos of the trench.
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Figure 6. A) Present the full 
lenght of the GPR profile between
cores LLC-L4 and LLC-L1; B) 
Present the full lenght of the GPR 
profile between cores LLC-C and 
LLC-L1; C) Present the full lenght of
the GPR profile between cores LLC-
C and LLC-L4; A’), B’) and C’) are 
a zoomed section of the A), B) 
and C) profile; D) Show the
disposition of the stratigraphic
cores and the GPR profiles.
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