
The Precambrian

But first a small diversion into
obscure corners of petrography

(the study of rocks)



Metamorphic Rock Textures

Claystone
(Unmetamorphosed) Slate Low Grade Phyllite Low Grade

SchistMedium Grade
Gneiss: High Grade



Temperature-Pressure-Grade
Grade Indicator Minerals Al2SiO5

LT
LP

HT-LP

IT-LP



Metamorphic Facies



How do we make these
rocks? A familiar example



How do we get them to the surface?



End of Diversion:
Precambrian Timescale

• 4500-3800 Ma Hadean
– Solar system forms
– ~4000 Ma Moon forms
– ~3700 Ma surface solidifies

• 3800-2500 Ma Archean
– 3500 Ma oldest fossils (bacteria)
– 3700 Ma first banded iron formation (BIF)
– Stromatolites found in South Africa & Australia

• 2500-543 Ma Neoproterzoic
– First stable continents form
– 1800 Ma eukaryotic fossils and last major BIF



Questions

• What kinds of rocks occur in pC?
• What processes formed these rocks?
• When did plate tectonic processes

begin?
• Was the ancient world similar to the

current world?
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Nuuk Fjord, Southwest Greenland

3.0-2.8 B

3.7 B
2.98



Archean:
Nuuk
Greenland
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Amitsoq Orthogneiss



Archean (3.8 B) Pillow Basalt



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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Banded Iron Formations



Archean Sudan Iron Formation, Stuntz Bay, MN







Archean:
Southeast
Canada
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Archean
Northern
Canada
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Archean & Proterozoic Wind River Range WY

Paragneiss

Thrust



Archean:
Exposures
In Laramide
uplifts

5



Archean:
Western
Canada
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North
American
Precambrian
Elements



The Proterozoic 



Geologic Map & Section Metamorphic facies 8



Early Proterozoic Superstition Mountains, Arizona



Grand Canyon AZ: The Great Unconformity

1.7 B  Vishnu Schist



Grand Canyon: Hance Rapids, Proterozoic Metasediments  & Pegmatite Dike
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Early Proterozoic Belt Group, St Marys Lake, Glacier NP, Montana
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1.85 B Sudbury
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Mt Marcy, Adirondacks, New York: Grenville Orogen

Anorthosite
Outcrop
Detail
Thin section



Adirondack 1.5 B Stromatolite Australian Stromatolites
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Thomas 2006



Thomas 2006



Rodinia

ColumbiaKenorland





Questions

• What kinds of rocks occur in pC?
• What processes formed these rocks?
• When did plate tectonic processes

begin?
• Was the ancient world similar to the

current world?



Answers?
• 4500-3800 Ma Hadean

– No evidence whatever: physics/astronomy/sci fi
• 3800-2500 Ma Archean

– Older units are metamorphosed, deformed
– Oldest units represent ocean crust
– Plate tectonics operating near beginning Archean

• 2500-543 Ma Neoproterzoic
– Sedimentary and igneous rocks preserved
– 1800 Ma eukaryotic fossils
– Last major BIF followed by possibly familiar

atmospheric composition




