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Introduction:  In the popular mind the idea of Venus' 
water past with abundant surface oceans is a compel-
ling concept.  In the scientific mind it is equally com-
pelling, if rightly accompanied by deep skepticism. In 
both minds there is a penchant to believe that Venus 
reached its current hot greenhouse state because of the 
gradually increasing luminosity of the sun through 
time [1].  Yet even 4.2Ga Venus received nearly 40% 
more luminosity than Earth receives today. It has 
been shown in a number of 1-D and 3-D modeling 
studies [2,3,4,5] that the mechanism to maintain habit-
able conditions on Venus 4.2Ga is via wide area high 
albedo clouds at the substellar point.  In the 1-D case 
[2] the dense cloud mechanism went unexplained until 
the work of [3,4,5] showed that slowly rotating worlds 
have extensive Hadley cells that generate large contig-
uous cloud decks at the substellar point that reflect 
much of the incident solar radiation back to space. 
 Unfortunately what has been overlooked by 
many is the effectiveness of the cloud mechanism 
through time.  In two different 3-D GCMs [3,5] it was 
explicitly demonstrated that even today when Venus 
receives nearly twice as much incident solar radiation 
as Earth the cloud albedo feedback mechanism would 
be intact and temperate surface conditions would be 
still be possible. 
 We explicitly demonstrate the fact that if the 
cloud mechanism of [3,4,5] is correct that the increase 
in solar luminosity through time could not be the pri-
mary determining factor in the evolution of Venus' 
climate history.  In other words the evolution from a 
temperate Earth-like state to the present hot-house state 
cannot be motivated by increasing solar luminosity 
through time.  We have proposed an alternative mech-
anism [5] that could have been responsible for Venus' 
climate catastrophe: large area volcanism similar to the 
large igneous provinces (LIPs) on Earth. Such LIPs 
have been tied to multiple mass extinction events 
through geologic time on Earth. However, the evolu-
tionary scenario we propose is more complicated 
(planets are complex!) than this. The present day 
young surface of Venus may be the result of a post-LIP 
epoch when Venus became a stagnant lid world. This 
evolutionary hypothesis may be completely incorrect, 
or it may be fully correct, but either way it may contain 
important lessons for planetary evolution that we 
should consider as we look to Venus and Earth-like 
worlds around other stars. 
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