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Early Solar System Evolution and 
 Consequences for Habitability 

 
Habitable environments on Earth have often been regarded as pleasant abodes for 
life, however this has not always been the case.  Early in the history of the Solar 
System our neighboring planets, Venus and Mars, may have been able support basic 
forms of life, but lack this ability today.  One of the differences between the 
terrestrial planets resides in their impact history and subsequent evolution.  On the 
Earth, the earliest evidence of life, which is estimated to be ~3.5 billion years old, 
occurs after the various epochs of bombardment indicated by the cratering record 
on the Moon.  The largest single impact on the Earth likely resulted from a late 
collision with a Mars-sized or larger protoplanet that ultimately formed the Earth-
Moon system.  Our best theories indicate that early lifeforms of Earth benefited 
from the existence of a large natural satellite to regulate axial tilt (obliquity) which 
influences climate stability and the larger tides in the early oceans that would have 
provided sufficient mixing of organic material for the development of life. 
 
Dr. Quarles will discuss his work characterizing the early astrophysical environment 
with a numerical model of the formation of the Moon from a state when the Solar 
System consisted of 5 terrestrial protoplanets.  His results show the starting 
parameters necessary for a late Giant Impact consistent with radioactive dating 
constraints.  They also indicate a propensity for a slow, oblique collision between 
the colliding bodies.  The consequences of the Moon-forming event permeate into 
the future evolution of a terrestrial planet as seen in the obliquity evolution of Earth 
and Venus.  His current work investigates the ranges of obliquity experienced by 
moonless terrestrial planets akin to Venus and their possible response to changes in 
obliquity.  Finally, the broader implications of his work to the growing number of 
extrasolar planets will be discussed. 
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