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A model for the geochemical origin of biological molecules is presented. Rocks such as peridotites and basalts,
which contain ferromagnesian minerals, evolve in the presence of water. Their hydrolysis is an exothermic reaction
which generates heat and a release of H2 and of minerals with modified structures. The hydrogen reacts with the
CO; embedded inside the rock or with the CO5 of the environment to form CO in an hydrothermal process. With
the N2 of the environment, and with an activation source arising from cosmic radiation, ferromagnesian rocks
might evolve towards the abiotic formation of biological molecules, such as peptide like macromolecules which
produce amino acids after acid hydrolysis.

The reactions concerned are described. The production of hydrothermal CO is discussed in geological sites con-
taining ferromagnesian silicate minerals and the low intensity of the Earth’s magnetic field during Paleoarchaean
Era is also discussed. It is concluded that excitation sources arising from cosmic radiation were much more
abundant during Paleoarchaean Era and that macromolecular structures of biological relevance might consequently
form during Archaean Eon, as a product of the chemical evolution of the rocks and of their mineral contents. This
synthesis of abiotically formed biological molecules is consecutively discussed for meteorites and other planets
such as Mars.

This model for the geochemical origin of biological molecules has first been proposed in 2008 in the context of
reactions involving catalysers such as kaolinite [Bassez 2008a] and then presented in conferences and articles
[Bassez 2008b, 2009, 2012; Bassez et al. 2009a to 2012b].
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