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Background

Natural dust fluxes, mineralogy, chemistry and size from rock and soil ero-
sion can affect climate, atmospheric chemistry as well as biogeochemical 
cycle of numerous elements (Fig. 1a) (Goudie and Middleton, 2001; Harri-
son et al., 2001).

In turn, climatic and environmental changes induce temporal and spatial 
variations in the volume of dust, which necessarily has environmental 
consequences (Martini and Martinez-Cortizas, 2006).

Peat bogs are fed solely by atmospheric precipitations (i.e. rain, snow, 
aerosols, etc) (Fig. 1b). Therefore, they are reliable archives for the recon-
struction of variations in atmospheric dust and chemical elements deposi-
tion.

Holocene climate and its effects have been highly variable and spatially 
heterogenous (Mayewski et al., 2004). It is important to characterize natu-
ral atmospheric dust during this period to better decipher its sources and 
effects on past and current climatic and environmental changes.

In comparison with Europe, North America and, more particularly, Boreal 
Quebec have not been affected by important anthropogenic activities 
(agriculture, mining) until about 200 years ago. This allow the distinction 
between local vs. long-range atmospheric dust.
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Fig. 1: (a) schematic representation of the importance of 
atmospheric dust (modified from Usher et al. (2003), (b) supply 
of inorganic material to peat bogs (modified from Le Roux 
(2005). 
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Preliminary Results

Objectives

1. Reconstruct the record of atmospheric dust deposition using lithogenic 
(Al, Sc, Ti, Zr, etc.) and REE elements from 6000 BP to present.

2. Determine dust sources using REE as well as Pb and Nd isotopes.

3. Characterize the relationship between the dust flux and the climatic 
variability during mid to late Holocene.

Fig. 3: Density profiles and preliminary sedimentary 
description from field observations for the IDH (a) and Baie 
(b) cores.
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Fig. 4: Profiles 
of ash content, 
Sc and Pb 
concentrations 
and 206Pb/207Pb 
in a surface core 
from Baie bog 
(Pratte, 2012).

Visual inspection of the cores on the field, suggest that both cores, are for 
the most part, of ombrotrophic status (Fig. 3). Hence, they are well suited for 
the study of natural atmospheric dust deposition.

Results from another core at Baie bog show a relationship between ash con-
tent and Sc and Pb concentrations (40 to 100 cm) (Fig. 4). These results 
suggest that Sc and Pb reflect pre-industrial inputs from dust deposition.

The variations in ash, Sc and Pb may reflect changes in dust sources, vegeta-
tive cover or wind speed.

The analysis of the complete Baie and IDH cores will allow us to determine if 
the variations in dust deposition are local or regional.

a b
0

100

200

300

400

500

0 0.5 1.0

om
br

ot
ro

ph
ic

fe
n

se
d.

fe
n

om
br

ot
ro

ph
ic

0

100

200

300

400

500

600

0 0.5 1.0 1.5 2.0

sed.

Density (g cm
-3

) Density (g cm
-3

)

Study regions and study sites

Fig. 2: (a) map of the Quebec province showing the location of the North Shore 
study region and future study region, (b) location of the Baie and Ile du Havre (IDH) 
bogs on the North shore, (c) and (d) location of the cores on each site.
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Cores were retrieved from two peat bogs (Baie and IDH; Fig. 2) using a stainless steal box corer (8x8x100 cm) for the first 
meter and a Russian corer (Ø 8x100 cm) for the rest of the profiles. A third peat bog will be sampled during the summer of 
2013.

Cores were sliced frozen at 1-cm interval using a stainless-steal band saw following a protocol established by Givelet et al. 
(2004).

All analyses will be done at 4-cm interval except for density and ash content at 1-cm interval.

Macrofossil analysis will be done using the peat type method. Sphagnum remains will be identified to the section and 
Sphagnum stems will be selected for 13C analyses.

Core chronologies will be based on a combination of 210Pb and AMS 14C dates.

Material and Methods

2. Core slicing and sub-sampling1. Coring
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3. Analyses

1) Geochemistry, density
    (Ecolab, Toulouse)
2) Ash content, mineralogy
3) Datation (210Pb, 14C)
    (GEOTOP, UQAM)
4) Plant macrofossils, 13C
    (GEOTOP, UQAM)
5) Archive
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