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Introduction: Venus is commonly thought to have 

experienced a transition, within 1 billion years of its 
formation, to its current highly desiccated state from a 
wet, more Earth-like past [1].   The assumption of 
similar origins rests mostly upon cosmogonic argu-
ments.  However, it is possible that stochastic differ-
ences in the late phases of accretion could have left the 
“twin planets” with unequal volatile inventories [2] or 
very different amounts of volatile loss and interior 
processing through catastrophic early impacts [3-5]. 
Current estimates  of the timescale for water loss are 
highly unconstrained, with error estimates larger than 
the age of the planet, due to the unknown effects of 
cloud-albedo feedback and other poorly understood 
complexities of a young, warm, watery Venus.  While 
the deuterium-to-hydrogen ratio indicates that most of 
the source water for the current atmospheric inventory 
has escaped, it does not constrain the amount of pri-
mordial water [6,7].  Future measurements of rare 
gases and stable isotopes will allow more definitive 
constraints on early evolution and volatile abundances. 

The Geologic Record: The geological record re-
vealed by Magellan suggests another, more recent, 
global transition.  A  sparse, randomly distributed and 
relatively pristine crater population indicates  a de-
crease in resurfacing rate between 300 and 1000 Myr 
ago [8-12], although the detailed time-history is poorly 
constrained and subject to debate.  The accompanying 
decline in outgassing rate  would have caused large 
climate changes [13].  These may have caused globally 
synchronous  plains deformation [14] and other geo-
logic signatures [15,16]. 
 Grinspoon and Bullock [17] suggested that 
these two transitions have been part of a single plane-
tary transformation.  The loss of surface and atmos-
pheric water through evaporation, photodissociation 
and H escape could have initiated changes in global 
convective style which led directly to the currently 
observed surface features.  The shut-off of subducting 
hydrated sediments may have led to the desiccation of 
the mantle and consequent loss of an asthenosphere 
which would have facilitated the transition from plate 
tectonics to single plate behavior.  
  

 
Figure 1. A timeline showing some possible stages in the 
history of Venus, and some tests that may help to confirm, 
refute or refine this story. 
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A Common Story: In this talk we will present the 
history of Venus, told as a sequence of of evolutionary 
stages from formation to the present day.  Of course, 
this story cannot really be told with our current level of 
knowledge.  But through this attempt we hope to high-
light both areas of agreement and the numerous points 
of uncertainty, doubt, controversy and consternation 
that fuel the great need for future missions in order to 
really learn the history of Venus. 
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