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NonNon--marine Deposition in marine Deposition in 
the Cordillerathe Cordillera

Devonian to present 
(but mostly Cenozoic)

Jerry Smith lecture - November 15, 2002

NonNon--marine Depositional Systemsmarine Depositional Systems

� Previously we have focused on marine 
and marine/non-marine interface 
environments with regard to sequence 
stratigraphy.

� Prior to the Cenozoic, non-marine 
environments tend to be located east of 
the orogenic zones close to the North 
American craton.

Depositional EnvironmentsDepositional Environments
� Eolian

� Generally not close to the source area
� Alluvial
� Fluvial
� Lacustrine

� The three environments above all grade into 
one another depending on the climate, 
drainage and stream equilibrium.

Eolian
� Wind transported clastic sediments �

generally produce sand to silt size 
particles.

� Typically quartz grains as the mechanical 
working is too harsh for other minerals

� 2nd generation or higher sediments

� Colors are typically white-yellow: iron 
staining only on cements.
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Navajo Fm. Navajo Fm. -- archetypal eolian dunesarchetypal eolian dunes

AlluvialAlluvial--FluvialFluvial--LacustrineLacustrine

� Examine the transport of clastic sediments 
from the source (highlands) to the basin.

� Non-clastic deposition (typically 
stromatolites and evaporites) occur in 
lacustrine depositional environments.

AlluvialAlluvial--Fluvial (Cordillera)Fluvial (Cordillera)
� These comprise the red-beds

� Generally arid environment allows oxidation 
of iron in the clay matrix and preserves 
plagioclases.

� Clastic sediments derived from felsic 
plutons will generate arkosic sandstones 
and conglomerates.
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Example of Alluvial toExample of Alluvial to
LacustrineLacustrine

Depositional SystemsDepositional Systems

Green River Basin of 
Utah-Colorado-

Wyoming
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Eocene = 55-35MaPaleocene = 65-55Ma

Paleocene
Eocene
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