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Records of atmospheric Pb deposition along the St. Lawrence Valley, Quebec
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Introduction Results

On a global scale, human activities affected the geochemical cycles of potentially |y Mer Bleue Baie
toxic trace elements, among them Pb, with important repercussions on the ecosys- Canaclet serosols us V“’“ Canadian aerosols s aerosols
tems and possible adverse effects on human health [1]. . 20sha07
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Stable Pb isotopes (2°‘Pb, 2m‘Pb, me, me) can be used to trace natural and an- 1. 0 Py
thropogenic sources of deposited Pb. ol - - A ____ 2
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The magnitude and timing of changes in atmospheric Pb deposition is recorded in a o w B I S S a2 6A0
variety of environmental archives (i.e. lacustrine and marine sediments, peat, ice, § I i v T e e S E e e e e e S 17501142 4D
soils). £ - e A 15564620
Ombrotrophic peatlands (bogs) are only fed by atmospheric precipitations (i.e. aero- ™ i - e 1438 £ 15 AD
sols, rain, etc.), reliable record historical records of atmospheric metal deposition in * ') e *
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particular Pb [2]. - 99416140
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The majority of studies undertaken focused on Europe [3]; the Pb deposition history P (g5 - fire Pb (ug ) - fire
is thus biased towards this fegions. Itis important tg achieve a more comprehensive Figure 2: Vetical distribution of Pb ions (red line), isotopi ition (206Pb/207Pb, blue line) and Pb enrichment factors (black line) in acid digests of peat samples from Mer Bleue and and Baie Bogs.
spatial coverage of other areas like North America. The vertical arrows correspond to the 206/207 ratios of leaded gasoline used in Canada and United States [6].
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Reconstruct the history of atmospheric deposition of Pb, As, Cd, Zn and Ni since the . P (ues) PoEF Maximum Pb concentrations at Mer Bleue (Fig. 2) and Mirabel (Fig. 3) are similar to
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onset of the Industrial Revolution from the upper layers of peat bogs along the St. L — L L L L L ]
Lawrence Valley.

those reported in another study in Ontario (95-150 ug g1) [8, 9] but higher than in New
Brunswick (60 pg g1) [10]. However, the maximum in Pb concentration at all sites does
not corresponds with the maximum in Pb emission from leaded gasoline (ca. 1975 AD)

Compare the deposition history of different sites within the St. Lawrence along a 1]

southwest-northeast transect. — — -1974%2AD

Identify th reebohthese metals and thel naTTCAREISIS nic signdl EE T i st cn 19622 AD When using the Pb enrichment factors, to remove the contribution from continental

| 3 GRS O S Metle ang L R =" ' I e e i 1945£3AD dust, all sites show peaks around 1975 AD. The maxima in enrichment at Mer Bleue and
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and Baie are at 1984 AD and 1943 AD respectively.
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The isotopic compositions at Mer Bleue are slightly less radiogenic than those reported
from Ontario but the profile and timing are very similar [9]. Baie bog isotopic composi-

Methods £+~ tion does not agree with values obtained from a Canadian Shield lake [11] being less ra-
Surface cores ( 1m) were retrieved from each site using a PVC pipe (Mirabel) and a diogenic even during the pre-anthropogenic period.
stainless steel box corer (Baie, Mer Bleue) (Fig. 1). Figure 3 : Vertical distribution of Pb concentrations (red line) and Pb enrichment factors (black line)

The higher 206Pb/207Pb ratios of Mer Bleue (1.777) during the 20t century compared to

in acid digest of peat samples from Mirabel bog.
i v ¢ 3 Baie (1.165) can be explained by a greater contribution from US aerosols (Fig. 4) [12].

Samples were analysed for their metal contents (As, Cd, Ni, Pb and Zn) as well as
other elements (Ca, Fe, Mn, Sc, Sr and Ti) using ICP-MS (Dept. Chemistry and Bio-

B let b i U.). The cumulative Pb deposition and isotopic composition at Mirabel and Mer Bleue reveal

Mer B]‘;:‘l that these sites were more impacted by anthropogenic sources, possibly due to both
Pb isotopic measurments were made using a MC-ICP-MS at Radiogenic isotopes . . ?:g::’:m longer ition to anthra ic metal emissions and their proximity to urban center.
e O TOP Ul 392" A natural Pre anthropogenic concentrations of Pb in the Baie core seems mainly controled by dust
Chronologies were based on 210Pb and AMS 14 C dating carried out, respectively, at L = anthropogenic deposition. The 206Pb/207P ratio in the deeper section of Baie shows a higher variability
Radioisotopes Laboratory (GEOTOP, UQAM) and KECK-CCAMS Lab (U. of California, 390 Af (1.17-1.21) (Fig.2. and 4). To explain the more ragiogenic signatures at certain depths, a

second natural source has to be invoked. These drops in 206Pb/207Pb ratios corresponds
with peaks in Pb concentrations and charcoal fragments were found in these horizon
(Fig. 2). The ination of these can be explait by a drier climate.

Irvine, USA).

Enrichment factor (EF) relative to Upper Continental Crust (UCC) was calculated
using Sc as a reference element [4,5].
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Conclusion

Pb concentrations increased sharply from the start of the 19th through the 20th century
to reach a maximum between 1940-1970. The age and amplitude of this peak vary spa-
tially along the SLV.
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Isotopic compositions Pb concentrations show that the southern part of the St. Lawence
Valley is more affected by atmospheric Pb deposition than the northwestern part, prob-
baly in reason of the proximity of urban centers and of the industrial regions of USA.
More site along the Valley should be studied to verify if the southwest-northeast gradi-
ent in Pb isotope composition is present in peat bogs the same way as found in other
studies in the region.
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As shown with the case of Baie bog, natural Pb isotopic composition can vary greatly
rendering the i i ion of a precise backg! value difficult. It would be desirable
to analyze a complete peat profile of the region to better constrain the natural variability
in the isotopic composition.
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Mirabel bog
Mer Bleve bog.
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