A 1-kyr peat bog record of atmosperic heavy metal deposition
the North Shore of the St. Lawrence Estuary, Quebec
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Introduction

Human activities have affected the global geochemical
cycles of potentially toxic trace elements, including As,
Cd and Pb, with important repercussions on ecosystems
and possible adverse effects on human health [1].

Ombrotrophic peatlands (bogs) are only fed by atmo-
spheric precipitations (i.e. aerosols, rain, etc.), and, thus,
provide reliable historical records of atmospheric metal
deposition [2].

Most historical atmospheric metal deposition reconstruc-
tions undertaken to date were carried out in Europe [3]. In
this study, we focus on the history and sources of atmo-
spheric As, Cd and Pb deposition in the St. Lawrence
Valley, under the influence of an important corridor of
prevalent southwest to northeast winds carrying emis-
sions from the US Midwest to the Atlantic.

Study region and study site location

Figure 1: Study region and sampling
site locations.

Material and Methods

Core collection

Core collected (1 m) using
a staniless steel box corer

Trace elements Pb isotopes

Digestion HNO3+HF (4:1)/H,0,
(Le Roux and De Vleeschouwer, 2010)

Digestion HNO3/HF

Double passage through

anionic columns
(Manhés et al., 1986)

Q-ICP-MS

MC-ICP-MS

Objectives

Reconstruct the history of atmospheric metal deposition
since the onset of the Industrial Revolution from the analy-
sis of the upper layers of three ombrotrophic peatlands re-
covered along the St. Lawrence Valley (SLV). Here we
present one of the study site, the Baie bog, located on the
North Shore of the St. Lawrence Estuary (Fig. 1).

Compare the deposition history of the different sites within
the St. Lawrence Valley along a southwest-northeast tran-
sect.

Distinguish between natural and anthropogenic sources
of Pb based on its stable isotope signature.
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Figure 2: Age-depth model constructed using both 219Pb and radiocarbon

dates. Light blue symbols represent 210Pb and darker blue symbols age dis-

tribution of calibrated radiocarbon dates.
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A) Figure 3 : As, Cd and Pb concentration profiles in function of depth; B) Figure 4: Stable Pb

isotopic ratios as a function of depth.

rates and 208Pb/207Ph isotopic ratios varia-
tions since 1800 AD

Discussion

Metal accumulation rates (AR) and concentrations start increasing from the beginning to mid-19th century and increase more sharply
from early 20th century (for Pb; Fig. 3 and 5). At the same time, Pb isotopic values diminish from 1850 AD probably from deposition of
coal burning particle, and stabilise from the 1920’s likely due to contributions from leaded gasolines. (Fig. 4 and 5).

Pb accumulations rates peak in 1951 AD, which is earlier than other studies undertaken in the region (8). Maximum Pb AR (24 mg m-2
yr-1) are in good agreement with other studies (8), while As and Cd AR are much lower than accumulation rates obtained in the south-
western part of the SLV (not shown). This is likely explainable by the more remote location of the site which allow more particles to settle

before reaching the site.

Lead isotope values fall closer to Canadian aerosols values (Fig. 6), which is explainable by the greater distance of the site from the US
Mid-west, the site receiving more contributions from Canadian leaded gasolines. Values are in good agreement with those from St. Law-

rence Valley lichens (6).

Metal accumulation rates and concentrations decrease sharply from the mid-60’s (Fig. 3 and 5), likely due to the phasing out of leaded
gasoline and the implementation of other mitigation policies (i.e. Clean Air Act). However, values are still an order of magnitude higher

than pre-industrial values.

The increase in Pb isotopic ratios from the mid-1970’s reflects the phasing-out of leaded gasolines. However, other less radiogenic
sources must be invoked (likely coal consumption and smelting activities) to explain the recent decrease in values (Fig. 4 and 5).
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Figure 6: Plot of 206Pb/207Ph vs. 208Pb/204/Pb. Full triangles correspond to

anthropogenically-contaminated samples, whereas open ones represent pre-

industiral signatures. Values for Candadian and US aerosols are represented (4);

NAC = North American coals (5); SLV = St. Lawrence Valley and US= United

States lichens (6); Bathurst and Mississippi ores values were taken from (7).
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Conclusions

The Baie bog recorded the main trends in industrial activities since the Industrial Revolution.

The site receives more pollution from Canadian than US sources in reason of its greater dis-

tance from the main industrial and urban sources.

Mitigation policies (phasing-out of leaded gasoline, Clean Air Act) have been effective in re-

ducing metal emissions and depostion in the environment.

Other sources than leaded gasoline are still contributing to Pb and other metal emissions .
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