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Introduction:  Mechanical energy provided an 

endless energy source at the origins of life. Mechanical 
energy and forces now operate in all living systems, at 
all size scales, from the molecular to the cellular and 
beyond. These forces are typically generated by the 
cells’ chemical energy, such as ATP.  Perhaps mechan-
ical energy in living cells is a remnant of mechanical 
energy that brought life into being, before chemical 
energy was readily available.  

There is a growing body of scientific literature 
about mechanochemical syntheses of biomolecules 
such as peptides, nucleosides, optically active products, 
oxidations, reductions, condensations, nucleophilic 
reactions, and cascade reactions [1]. Therefore it is 
realistic to propose that mechanical energy was a prim-
itive energy source at life’s origins.  

Two prebiotic systems where mechanical energy 
might have been active are: (1) ponds or pools under-
going wet/dry cycles [2], and (2) mica sheets [3-8]. 
Prebiotic chemistry has been tested successfully in 
wet/dry cycles [9]. This abstract discusses origins of 
life and ways of testing mechanochemistry in a ‘mica 
world’. 

Mica Sheets. The spaces between mica sheets have  
many advantages for the origins of life, including com-
partments before there were cells, potassium (K) ions 
bridging the sheets, and the mechanical energy of mov-
ing mica sheets. A ‘mica world’ has been imagined as 
follows: 
 

 
 
Mechanical energy of moving mica sheets would occur 
when water flows in and out and during heating and 
cooling in bubbles between mica sheets: 
 

 
 
Covalent bonds would form when molecules were 
pushed into the attractive regime of the potential ener-
gy curve, as diagrammed here for a reaction between 
the amino-acid alanine and the dipeptide di-alanine, to 
form tri-alanine.   
 

 
 

Testing Mechanochemistry between Mica 
Sheets.  Make a ‘sandwich’ of split mica with a plausi-
ble prebiotic reaction mixture between the sheets. Cy-
cle the ‘prebiotic’ sandwich through cycles of wet/dry, 
hot/cold, or pressure,  in a suitable sample holder. The 
simplest procedure, suggested by David Deamer, is to 
use commercial fluorescent esterase substrates.  Oth-
erwise, the traces of reaction products would probably 
need to be analyzed by SIMS (Secondary Ion Mass 
Spectroscopy) or XPS (X-ray Photoelectron Spectros-
copy). The image below shows a mica-water ‘sand-
wich’ after several hours of drying. 
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