
Michelangelo's Minerals 
 
Michelangelo's great works of art grace the world. Art, however, is often 
made of something geological. An obvious example is statuary made of 
marble or some other rock. A less obvious example is the array of minerals 
required to make paint and the plaster on which it is applied. A recent 
example of these relationships is a study in the American Mineralogist by 
two researchers, Paollo Ballirano and Adriana Maras of the University of 
Rome. The authors' are interested in the blue in Michelangelo's "The Last 
Judgment". The nature of the mineral pigment used is critical in the 
maintenance and restoration of such artwork. It is also a clue to the source 
of the minerals used in the pigment. This in turn tells when various deposits 
were being work and the details of the trade carrying the mineral from mine 
to market. 
 
Mineral pigments have a long and illustrious history. The iron oxide hematite 
and the iron hydroxide mixture called limonite were used in the ancient cave 
paintings at Lascaux. Egyptians used stibnite for black pigment, orpiment for 
yellow and malachite for green. White came from gypsum or from lead 
minerals such as cerussite. You can see why it isn’t a good idea to use some 
of these paints on your body or eat them. 
 
The famous fresco under study is in the Sistine Chapel in the Vatican and 
was completed by Michelangelo in 1541. Restoration was completed in 1994. 
The brilliant blue sky of heaven is one of the most striking features of the 
fresco, forming the background for the dramatic array of a human souls 
rising to their judgment. The blue had dulled considerably, partly due to 
previous restoration attempts to clean off candle soot. Unfortunately the 
cleaning agent was likely wine, which reacted chemically with the pigment. 
 
During the latest restoration, very small paint chip samples were collected. 
The blue in this case came from lapis lazuli. This elegant blue gemstone is a 
mixture dominated by the mineral lazurite. Other minerals commonly 
intermixed with this include the pyroxene diopside, sanidine and plagioclase 
feldspars and calcite. The pigment made from this is ultramarine. This was a 
pricey choice, but understandable given where the fresco was to be. Azurite 
is another blue pigment commonly used for skies, but it has the disagreeable 
habit of inverting to the more stable green malachite over time, changing 
the sky color. 
 
One of the goals of this analysis was to trace the lapis lazuli to its mine 
source. The nature of the lapis lazuli in the paint was investigated by an 
array of tools - Raman spectroscopy, X-ray diffraction and transmission 
electron microscopy.  These fortunately yield much data using the tiniest of 



samples. The data includes detailed major and trace element analyses and 
the structural state of the associated minerals, particularly the feldspars. The 
chemicals in feldspar can be arranged in several different ways depending on 
the rock's history. In addition, the presence or absence of chlorine and the 
proportion of the sulfur in different oxidation states in the lazurite were 
important clues. Ballirano and Maras compared the lapis in the pigment to 
that of a number of known deposits in Afghanistan, Tajikistan and Pakistan. 
By using the array of the associated minerals the authors tentatively 
conclude the deposits in Pakistan furnish the best match, despite an original 
suspicion that they came from the more famous Sare Sang deposits in what 
is now Afghanistan. Which ever mine was the source, this rare stone came in 
trade down the Silk Road to the inner sanctum of the Vatican. 
       
- Dr. Bill Cordua, University of Wisconsin-River Falls 
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