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Lead white (2 PbCO,-Pb(OH),), a common component in 17th
century artists' painting materials, was singled out to study the po-
tential and limits of lead isotope abundance ratios in the field of
origin assignment. Paintings by P.P. Rubens, A. van Dyck and other
old masters were chosen for this study.

Natural lead consists of four isotopes, 294Pb, 296Pb, 207Pb, and
208ph, The last three isotopes derive partly from the radioactive de-
cay of the nuclides of uranium (233U and 233U) and thorium (332Th).
The isotopic compositions depend primarily on the age as well as
on the U/Pb and Th/Pb amount content ratios of the rocks forming
the ore deposits from which the lead was extracted. Historically,
lead was among the first metals extracted from ores by man, and
because it is abundant in nature and relatively inexpensive, lead is
found on a great many archaeological sites. The principle of object
provenancing is to make comparative isotopic analyses of the lead
present in artifacts and in a sufficient number of ore deposits.

Minute samples (50-200 ug) taken from paintings from art col-
lections worldwide were investigated using multi-collector inductive-
ly coupled mass spectrometry (MC-ICP-MS), scanning electron mi-
croscopy (SEM) and energy-dispersive X-ray spectroscopy (EDX).

The scatter plots of the measured isotope abundance ratios of
the painting pigments from P.P. Rubens, A. van Dyck and other
Flemish painters show a very narrow distribution forming a cluster
with relative widths of 0.55% and 0.2%. The comparison of these
data with cis-alpine (Italian) sample pigments from paintings of the
same time period reveals a clear distinction between the isotopic
arrays. With respect to European ore lead isotope data we assume
that the pigment isotope ratio distribution is a direct representation
of the very distinct origin of raw materials. Presumably, no mixing
of different lead ores from Europe took place. The comparison of
the measured white lead isotope ratio values (Flemish paintings)
and the data from ore samples lead to the unexpected conclusion
that British or German products and not local ores were used for
the pigment production.

The results to date show great promise as a further tool in the
identification and authentication of works of art. It is now impor-
tant to build up a white lead data base and to examine the lead ore
isotope ratio values in a more detailed way.
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One of the investigated paintings: Peter Paul
Rubens, Clara Serena Rubens, 1616, Oil on Canvas,
Collections of the Prince of Liechtenstein, Vaduz-
Vienna
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Lead isotope abundance ratio values for cis- and trans-alpine pigment
samples. Bars denote typical combined measurement uncertainties
(coverage factor k = 2)
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