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ABSTRACT 

Pb206/Pb 207 and Pb208 /Pb 207 isotope ratios were measured in a series of daily atmospheric 
aerosol samples collected in southern Sweden between 9 February and 30 May 1988. The ratios 
were observed to vary considerably, depending on the origin of air. 5-day back-trajectories were 
used to classify the samples according to source region: Northwest, Western Europe, East, 
Eastern Europe, or a combination of two regions. Significant differences in the isotope ratios 
were found. Unique signatures based on the Pb206/Pb 207 and Pb208/Pb 207 ratios could be 
assigned for each region. The signatures were generally consistent with isotope ratios of Swedish 
and other European gasolines, and with literature values of the isotope ratios of economically 
significant lead ores used in Europe. A comparison was made between the regional signatures 
and the Pb206/Pb 207 ratios observed in Arctic aerosol samples. Excellent agreement was observed 
between the Arctic Pb206 /Pb 207 ratios ( 1.160) and an average source signature ( 1.156) calculated 
from observations in this study using equal contributions from Western Europe, Eastern 
Europe, and the East as predicted by a chemical transport model. 

1. Introduction 

Atmospheric lead (Pb) is of interest in environ
mental studies because of its potential toxicity and 
its characteristic association with specific sources 
of atmospheric pollutants, such as automobile 
exhaust and smelter emissions (Nriagu and 
Pacyna, 1988). Because it is concentrated mostly 
in sub-micrometer particles when it is released 
to the atmosphere, it can be transported long dis
tances and deposited over large areas of the Earth. 
For instance, anthropogenic lead well in excess of 
natural lead has been detected in Antarctic glaciers 
(Boutron and Patterson, 1987) and in the Arctic 
atmosphere (Sturges and Barrie, 1989b ). 

* Currently with Atmospheric Environment Service, 
4905 Dufferin Street, Downsview, Ontario, Canada 
M3H 5T4. 

t Contribution no. 619. 

Tellus 43B (1991 ), 1 

Reliable identification of sources of lead in the 
environment is normally difficult to achieve 
because of the difficulty in discriminating between 
sources of lead solely by the lead concentration. 
Two approaches have been devised to overcome 
this problem. One involves identifying differences 
in the multielemental composition of atmospheric 
aerosols. Swietlicki ( 1989) has utilized this 
approach to investigate sources of many elements, 
including lead, observed in atmospheric aerosols 
in southern Sweden. The other approach, used in 
this paper, exploits differences in the lead isotopic 
composition. The isotopic composition can vary 
significantly in different ore bodies, reflecting dif
ferences in geological age and geochemical cycling 
processes. The four stable isotopes of lead are 
Pb 204

, Pb 206
, Pb207

, and Pb 208
. They are present in 

nature in average proportions of 1:17:15:37. If 
major sources of lead in the environment utilize 
lead from different ore bodies, then an isotope 
signature can be used to assess the relative impacts 
































