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Red Beds

~1.8 BYA once all iron in ocean reacted 

with O2, it could build up in the 

atmosphere, leading to the oxidation of 

iron on exposed surface.

This Fe2O3 is seen in geological 

formations called Continental Red Beds

Only after the surface iron reacted could 

O2 then build up in the atmosphere

Carachipampa Volcano and Red Beds, N.W. Argentina 

Core from the Permian red beds that underlie the High Plains 

aquifer in southwestern Kansas and the Oklahoma panhandle 
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Earth’s Modern Atmosphere
500 MYA enough O2 that O3 layer began 

That protects green plants to colonize land 

• The release of O2 by photosynthesis is probably the 

most significant effect of life on the geochemistry of 

the Earth.....until man!

Atmospheric Composition
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Earth’s Modern Atmosphere

Just 2% of all O2 released over 3.8 BY is in atm. 

Now, a balance between O2 producers and users??

The last 500 MYA or so…
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Fossils

• Cretaceous (100 million ya):  

+15 C warmer than now

– Sea level 200 m higher

http://www.scotese.com/Default.htm

Fossils

• Early Eocene (55 million ya):  

+7 C warmer than now

http://www.scotese.com/Default.htm
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Fossils

• Messinian Crisis (5-6 Mya):  

may be coldest, sea level well 

over 100 m lower than today

Sea-level changes

Can think of sea 

level as reflecting 

relative warmth of 

whole planet

Basin factors

Shape

Slower sea-floor 

spreading

Continental 

collisions 

Volcanic plateaus
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Sea-level changes

Climate factors

Ice sheets 

Thermal expansion 

(0.015% for each 1 C)

From deep-sea drilling:

At least 50 glacial-

interglacial cycles 

superimposed on the 

long term cooling  

trend…

90% of last 0.9 MY there 

were ice sheets on Earth

Past 2.75 Million Years
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Astronomy

1911: Milutin 

Milankovitch 

proposes:

All 3 cycles (23, 41, & 

100 KYA) together 

control ice ages

Summer insolation is 

driver

Milankovitch Cycles

1976: Jim Hays, John Imbrie, 

and Nick Shackleton publish 

first confirmation of 

Milankovitch theory

Used corals to give dates with 

uranium decay isotope analysis
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CO2 o
asdf

Milankovitch Cycles

Get reconstructed temps.

Switch from 41 & 23 dominant 

to 100 dominant about 800 KYA
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Chronology of Pleistocene Glaciations

The Last 50,000 Years
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Cold & Dry

Low insolation in northern & 

southern! (N similar to today)

Large ice sheets (lag)

Lower CO2 & CH4

Last Glacial Maximum

Last Glacial Maximum

• World sea level fell at 

least 100 m, thereby 

causing large expanses of 

the shallow continental 

shelves to emerge as dry 

land

•Disruption of major 

stream systems.

• The Missouri and Ohio 

rivers to move into new 

courses beyond the ice 

margin.


