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Temporal evolution of stable lead isotope ratios in sediments of the Central Por-
tuguese Margin: A fingerprint of human activities
a,bMil-Homens M, bCaetano M, a,cCosta A M, dLebreiro S, eRichter T, ede Stigter H, fTrancoso M, eBoer W

Stable Pb isotope ratios (206Pb/207Pb, 208Pb/206Pb), 
210Pb, Pb and Li were measured in 7 short ma-
rine sediment cores (from N to S; 1 core at the Es-
tremadura Spur, 2 cores at the Cascais Submarine 
Canyon, 3 cores at the Lisboa-Setúbal submarine 
canyon system and 1 core at the Sines transect) 
with the main goal of reconstructing Pb contri-
butions in the last 150 years. Independenly of 
their location, all studied cores are characterized 
by increasing Pb/Li trends that are not related to 
grain-size or mineralogical changes in opposi-
tion to decreasing trends of 206Pb/207Pb towards 
the Present. These trends suggest a change in Pb 
sources reflecting greater proportion associated 
with anthropogenic activities. 210Pb-dated sedi-
ments older than 1850AD have a variable isotopic 
composition (1.188<206Pb/207Pb<1.204) indicat-
ing some of these values are less radiogenic than 
the range proposed for natural end members[1]  
(1.205<206Pb/207Pb<1.232), suggesting that natu-
ral background sediments were not reached. From 

the 206Pb/207Pb vs. 1/Pb plot, and extrapolating 
to 1/Pb=0, the anthropogenic Pb end member can 
be represented by a 206Pb/207Pb ratio of 1.174. 
This result suggests the importance of using Ibe-
rian Pyrite Belt ores by chemical plants (pyrite roast 
facility and metallurgical activities) around the Ta-
gus estuary during the 20th century. These ores 
are characterized by more radiogenic 206Pb/207Pb 
ratios than other sources of anthropogenic lead 
(e.g. leaded gasoline). The isotopic signatures ob-
tained in all cores suggest binary mixing between 
natural background and anthropogenic Pb isotopic 
end members. Assuming this, it is possible to es-
timate the percentage of anthropogenic Pb asso-
ciated in each sample, considering the values of 
1.174 and 1.205 (upper limit derived from the plot 
206Pb/207Pb ratios vs. Pb, extrapolating to 0 µg.g-1 
of Pb) for the anthropogenic and natural end mem-
ber 206Pb/207Pb ratios, respectively. The results in-
dicate that the percentage of anthropogenic Pb in 
all studied cores increases towards the Present. The 
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fraction of anthropogenic Pb in sediments younger 
than 1950AD ranges between 50% and 70%, reveal-
ing the occurrence of anthropogenic Pb contami-
nation. The highest values are obtained in the two 
shallowest cores of Cascais and Lisboa submarine 
canyons. 
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