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Hadean: 4500-3800 MY

http://www.earth.ox.ac.uk/research/groups/ultra_high_pressure/research/high-pressure_mineralogy



Late Bombardment: could life survive?
Mesophiles 20-50°C

Thermophiles 50-80°C
Hyperthermophiles 80-110°C

http://www.nature.com/nature/journal/v459/n7245/ex
tref/nature08015-s3.mov

Thermal evolution of the Earth's lithosphere during
the Late Heavy Bombardment in our baseline
scenario. Only impactors larger than 10 km in
diameter are included in this animation. The upper
surface shows temperatures at a depth of 4 km.
Dark areas denote crater imprints.

Microbial habitability of the Hadean Earth during the late heavy
bombardmentOleg Abramov & Stephen J. MojzsisNature 459, 419-
422(21 May 2009)doi:10.1038/nature08015



Late Bombardment: could life
survive?

Mesophiles 20-50°C
Thermophiles 50-80°C

Hyperthermophiles 80-110°C

http://www.nature.com/nature/journal/v459/n7245/ex
tref/nature08015-s4.mov
Thermal evolution of the Earth's lithosphere during
the Late Heavy Bombardment in the extreme
scenario: surface temperature of 50ｰC, geothermal
gradient of 48ｰC km-1, and 100X mass delivered.
Only impactors larger than 10 km in diameter are
included. The upper surface shows temperatures at
a depth of 4 km.

Microbial habitability of the Hadean Earth during the late heavy
bombardmentOleg Abramov & Stephen J. MojzsisNature 459, 419-
422(21 May 2009)doi:10.1038/nature08015



Archean: 3800-2500 MY



Archean:
Nuuk
Greenland

1



Fault between 3.8 B Amitsoq gneiss (left side) and 3.8+ B Isua belt



Archean:
Hudson Bay
To
Lake Superior
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Paleoproterozoic: 2500-1600 MY



Banded Iron Formations





Paleoproterozoic Belt Group, St Marys Lake, Glacier NP, Montana



Archean & Paleoproterozoic Wind River Range WY

Thrust



Grand Canyon AZ: The Great Unconformity

1.7 B  Vishnu Schist



Paleoproterozoic Superstition Mountains, Arizona
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1.85 B Sudbury



Adirondack 1.5 B Stromatolite Australian Stromatolites

Mesoproterozic: 1600-900 MY
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Neoproterozoic: 900-543 MY



Animation of Assembly and
Breakup of Rodinia

http://geosphere.gsapubs.org/content/suppl/2009/02/1
3/3.6.511.DC1/i1553-040X-3-6-511-m03.mov

Whitmeyer et al 2007

Paleozoic: 543-248 MY



Chris Scotese 
Interpretation

Ron Blakey 
Interpretation

Early Cambrian Paleogeographies: Two Views
http://jan.ucc.nau.edu/~rcb7/540moll.jpg

http://www.searchanddiscovery.net/documents/2008/
08029scotese/images/09.htm



Animation of 1966 Wilson
Cycle Concept

http://geosphere.gsapubs.org/content/suppl/2009/02/13/
3.6.511.DC1/i1553-040X-3-6-511-m01.mov

Whitmeyer et al 2007



Animation
Assembly of Pangea

Neoproterozoic to Permian

http://geosphere.gsapubs.org/content/suppl/2009/02/13/
3.6.511.DC1/i1553-040X-3-6-511-m02.mov

Whitmeyer et al 2007



An animated tectonic reconstruction
of southwestern North America since

36 Ma
Nadine McQuarrie and Brian P. Wernicke
Geosphere; December 2005; v. 1; no. 3; p. 147-172; DOI:

10.1130/GES00016.1

http://geosphere.geoscienceworld.org/content/vol1/issue3/images/
data/147/DC1/10.1130_GES00016.1.s1.mov
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