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Mairan places the question of the Earth’s ‘central fire’ on a new footing
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[Short summary]

300 years ago, J.-J. Dortous de Mairan stirred up renewed debate over the possibility that the
Earth contains an internal heat reservoir, in a paper presented to the Paris Academy of Sciences.
That the Earth has within it a ‘central fire’ was an idea embodied in conjectural theories that had
been put forward by a number of physical theorists, notably Descartes and Leibniz. Mairan’s
approach to the problem was through a climatological question: do measured differences in
winter cold and summer heat at a given latitude conform with the supposition that the Sun is
Earth’s only source of heat? Through an elaborate series of calculations Mairan argued that the
Earth must have some additional, intrinsic heat resource. His arguments were exploited by 18%-
century advocates of Earth’s feu central, but they remained controversial throughout the century.

[Expanded version:]

In Paris on 19 April 1719, the French natural philosopher Jean-Jacques Dortous de Mairan
(1678-1771) presented to the Académie Royale des Sciences the results of his study of “the
general cause of cold in winter and of heat in summer.” Although the heart of the issue in this
paper concerned a climatological question, one of its main consequences was to enliven and
transform an already existing debate over the existence of a great reservoir of heat within the
Earth. A number of prominent physical theorists of the 17" century, among them René Descartes
and Gottfried Wilhelm von Leibniz, had advocated the Earth’s igneous origins, suggesting that
subsequent cooling accounted for certain discernible terrestrial features. But these speculative
accounts, which were by no means universally accepted, had as yet received little critical
empirical examination.

Now Mairan sought to determine whether the seasonal differences in temperature at a
given location on Earth were compatible with the proposition that the planet’s sole source of
surface warmth lay in receipt of Solar radiation. His analysis, which might be viewed as a
forerunner of a modern ‘climatological heat budget,” appeared to indicate that it was not. The



main basis of this conclusion drew from Mairan’s supposition that at a given latitude (such as
that of Paris) the different quantities of received Solar heat in summer and winter could be
gauged through two sorts of measurement, each one calibrated through the changing seasons: the
angle of incidence (obliquity) of Solar rays, and the duration of incident daylight. His
calculations showed, he said, that the differing quantities of Solar heat received during summer
and winter ought to yield far greater discrepancies in measured seasonal temperatures than are in
fact observed. So he judged that heat from within the Earth must account for the comparatively
modest seasonal differences in temperature.

Mairan elaborated on these results in 1721, and again at length in 1765. His conclusions
were used by authors such as the Comte de Buffon and J.-S. Bailly in their defenses of the theory
of internal terrestrial heat. This contention remained controversial, however, throughout the 18"
century; one conspicuous opponent was J.-B. Romé de 1’Isle. With the development of a
mathematized thermodynamics in the 19" century, a consensus then began to take shape in favor
of the existence of a heat source intrinsic to the Earth. It may be argued, however, that Mairan
was the first to attempt an extensive quantitative examination of the problem — an approach
which proved fundamental to eventual resolution of the issue.
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Figure 1: Portrait of J.-J. Dortous de Mairan. From a painting by Louis Tocqué,

engraving by Etienne Ficquet. Author’s collection.



