
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 

ABSTRACT 

 
  
 
Are the pre-4 Ga zircons evidence of early granites, continents, and plate  
 
Are the pre-4 Ga zircons evidence of early granites, continents, and plate 
tectonics? Zircons from oceanic crust or the Moon are geochemically distinct, 
but similarities are strong to Archean continental crust. We see no compelling 
evidence for true granites. 
 
When did Earth’s surface cool? Mildly elevated oxygen isotope ratios indicate 
low-temperature interaction of protoliths with liquid water. Thus, steam 
atmospheres condensed to liquid water oceans (possibly ice) before 4.3 Ga, and 
the period from 3.8 to 4.3 Ga is not distinctively “Hadean.” 
 
Why are there no known rocks older than 4 Ga, but zircons have survived? 
Common thought suggests that rocks were destroyed by intense meteorite 
impacting and melting, but O and Li isotope ratios suggest instead that a CO2-
rich atmosphere and extensive weathering may have disaggregated the 
protoliths. 
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John Valley is the Van Hise Professor of Geology at the 
University of Wisconsin–Madison, where he established the 
WiscSIMS Laboratory for Stable Isotope Geochemistry. His 
interests include the early Earth, astrobiology, mountain 
belts, and paleoclimatology.
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The earliest Earth was highly energetic and had a steam-rich 
atmosphere, but how long did hell-like conditions last and 
what came next? The oldest known rocks at ~4 Ga are 
commonly thought to mark the end of the Hadean Eon. The 
only direct evidence of earlier events comes from tinyonly direct evidence of earlier events comes from tiny grains of the mineral 

zircon as old as 4.4 Ga that were separated from their parent rocks and 
deposited in sediments. 
 

SCHEDULE 
10:30 a.m.  
 Talk and Discussion 
12:00 noon  
 Brown Bag style lunch with post-docs 
2:00 p.m. 
 One-on-one meetings as scheduled 

When did Earth become habitable 
to life? The new results suggest 
that conditions were sufficiently 
clement before 4.325 Ga, possibly 
as early as 4.4 Ga. The first life 
may have been almost 1 billion 
years earlier than the first 
microfossil evidence.


