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NeoProterozoic

1000-542 Ma

Break up of Rodinia

Increased coastal area, increased rainfall, 
reducing greenhouse gases

Cooler temp allows ice to form, increasing 
albedo, further freeze



Micheels and Monternari 
Climate Modeling Experiments

Testing the degree of Glaciation

Focuses on the role of:

Reduced Solar luminosity

Land surface cover

Concentrations of atmospheric CO2 

Ocean



Micheels and Monternari 

Experiment Boundary Conditions
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Micheels and Monternari 

Conclusions

• Supports Slushball Earth

•Simplifications limited the reliability of the model

•Further Model studies should address amount of 
CO2 necessary to melt a Snowball Earth



Pollard and kasting

Energy-balance climate/sea-glacier model

Hard Snowball model

Thin-ice model



Pollard and kasting

Problem with Hard Snowball Earth model

• Ice thickness (km or more everywhere)
•Survival of photosynthetic algae

• no evidence of major biological extinctions
• CO2 concentration needed to deglaciate



Pollard and kasting
Thin Ice Solution

 *Tropical ice thins from several meters to only a few tens of centimeters

*Allows more visible Solar radiation to penetrate through the ice base

* A lower concentration of CO2 is needed to induce recovery



Pollard and kasting

Conclusions

    A thin tropical ice could have prevailed in full 
Snowball Earth, despite the flux toward the equator of 
thick ice from higher latitudes. Even if thin ice was not 
present in the tropical ocean, low-latitude lakes and 
confined seas may have provided sufficient protection 
for the survival of photosynthetic algae and other marine 
organisms.


