
7. Great Oxygenation Event

Hadean
Early Life Banded Iron Formations







Hadean (hell on Earth) 4.6-4.0 Ga

~1 Ga before life



2) Warm Little Pond or The proverbial ‘primordial soup’
(Urey-Miller Experiment)

Multiple working hypotheses on
Life’s Origins

1) Extraterrestrial Origins: 
Life did not originate here, but landed here

3) Black Smokers: thermophiles, chemosynthesis, and methanogens
again, oceans are uniform and distribute resources
these are more like specialized life (extremophiles) 

4) Soil   (really the same as 2)



-Urey-Miller Experiment
Circa 1954

(again in 1983, then again in 2010)

Produced 25 Amino Acids!
(probably more at low concentrations)

How do complex 
Chemicals form?

TIME!
~1 Ga

Disorganized to organized



Life’s Origins in Soil
Obvious spiritual resonance…
But scientifically:

Clays
Absorb moisture and organic matter

Create a template for loosely bound cations
(organic and otherwise)

Replicate—the crystal gene

Soil IS ‘the warm little pond’

SEM image of Clay

Hypothesis:



3.48 Ga
Microbial Induced 
Sedimentary Structures

What we observe…

Archean 4.0-2.5 Ga



Sometime during the
Late Archean, bacteria
Harnessed photosynthesis







Banded Iron Formation
(BIF)

Rise of Oxygen
Sequestered in Ocean





https://youtu.be/dO2xx-aeZ4w
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