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Introduction:  Recent discussions of the question ‘Are we 

alone in the universe’ heavily emphasised the astronomical and 
physical arguments, but seemed largely to ignore the arguments 
related to the long history of evolution on Earth, and the likeli-
hood or otherwise on exoplanets of any repetition or ‘mirror im-
age’[1] of the path of evolution, as we know it on Earth, in the 
habitable zone in the Milky Way galaxy or galaxies more distant.  
The discovery of about ~500 exoplanets in our galaxy is a scien-
tific revolution of great importance, and these are only ‘the tip of 
the iceberg’.  Myriads more must exist.  Yet such is the nature of 
the variables relating to evolution, the possibility of it taking nu-
merous pathways – even the possibility of different patterns of 
evolution on other planets in the habitable zone – that it is con-
cluded that there is no chance at all of a repetition of our own 
planet’s evolutionary pathway being repeated on any exoplanet 
in the habitable zone [2].  Evolution is subject to innumerable 
constraints, internally within the development of life through the 
ages,  externally, through different geological histories of the 
host planet and interaction with different coexistent life popula-
tions at any point in geological time; and on exoplanets through 
differences in the parent star, arrangement of the planetary sys-
tem, and the physical conditions that these impose on the planet:  
in addition the Earth has the peculiarity of shields such as the 
magnetosphere and the ozone layer, and the peculiarity of surface 
liquids in the form of seas (within which much of evolutionary 
history took place) and a peculiar secondary oxygenic atmos-
phere, a product of early photosynthetic unicellular life itself.  
Plate tectonics allows the escape of the Earth’s internal heat, and 
absorbs excess carbon dioxide [3], preventing a Venus-like run-
away greenhouse effect, in which advanced life is impossible:  
Plate tectonics is unique in the solar system, and it may well have 
appeared mid-way through Earth’s life history [4], and allowed 
eukaryote development? [5,6,7,8] It may be unique in the gal-
axy?  The conclusion is reached that, without the likelihood of 
repetition of the Earth’s evolutionary pathways (which may be 
unique, despite the myriads of exoplanets out there), there will 
surely be no sufficiently similar intelligent beings out there, who 
can communicate back to us?  Probably the evolutionary path-
way on any exoplanet possessed of life is unique. Evolution is 
essentially a random process.  As R.A.Fortey has concluded  
‘There is nothing inexorable about the course of Evolution: rather 
it is a pas de deux between the changing environment and the 
capacity of organisms to respond to these changes’ [9]. 

References: [1] Gramling, C. 2009. Earth 54(8), 36-43. [2] 
Marquardt, M. 2010. Earth 55(12), 50. [3] Baker, D, Ratcliff, T. 2010. 
The 50 most extreme places in the Solar System. Belknap Press of Har-
vard University Press, London England and Cambridge, Massachusetts 
151-155. [4] McCall, G.J.H. 2010. Australian Journal of Earth Sciences 
57, 349-355. [5] Katz, L., Bhatacharya, D. 2006. Genomics and the evolu-
tion of the microbial eukaryotes. Oxford University Press, 243 pp. [6] 
Margolis, L. 1970. Origin of Eukaryotic Cells. Yale University Press, 
Newhaven. [7] Keeling, P.J., et al. 2006. TRENDS in ecology and evolu-
tion, 20(12), 670-676. [8] Albani, A., et al. 2010. Nature 466 (7302), 100-
104.  [9]  Fortey, R.A. (in press Geoscientist). 

74th Annual Meteoritical Society Meeting (2011) 5041.pdf


