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Abstract 

 

Paleogeographic maps provide clear, concise pictures of the evolving complex geologic events of Western North America. Time slices are 

selected to show critical stages in the geologic history, thereby providing a continuous view of the evolution of the region and clearly showing 

sequences of paleogeography and paleotectonics. The maps are particularly effective in demonstrating the geometry and history of terrane 

accretion and the effects of accretionary events on the growth of Western North America from Devonian to Present. The maps are also 

powerful tools for comparing varying or contrasting models of various terrane-accretion events and for showing cause and effect across broad 

geologic provinces. Other maps (isopach, paleogeology, facies, paleocurrent, etc.) can be used in conjunction with paleogeographic maps to 

further explain the geologic history.  

 

The models presented here are derived and modified from the geologic literature. Data is plotted on basemaps and paleogeography is cloned 

from digital elevation maps to match the inferred distribution of landforms at given times and places. The paleogeography is shown in 

palinspastic restoration with reference to present political boundaries. The maps are finished in a fashion to show how paleogeography might 

have appeared as if seen from space. Colors suggest paleovegetation and inferred paleoclimate. Water depths are shown in shades of blue from 

evidence presented in the literature and presumed modern analogs. Although maps are assigned a specific geologic age, ranges are given to 

suggest the interval for which the maps are valid. The resulting series of paleogeographic maps provides a coherent picture of the geologic and 

tectonic history of Western North America that respects known and inferred geologic rates and geodynamic models.  
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Goals and Objectives

To present a comprehensive geologic history of 
Western North America 

• That follows modern geologic concepts, data, 
and models

• That adheres to geodynamic principles

• In an understandable, graphic presentation of 
both paleotectonic and paleogeographic
events



How the maps are prepared

• Assessment and incorporation of pertinent geologic 
data and interpretation, especially information easily 
shown on maps

• Construction of base maps – scale, projection, time-
slice selection

• Plot of tectonic elements
• Location of shorelines, uplands
• Plot of facies, depositional settings, climate zones
• Determination of modern analogues
• Cloning of modern analogues (DEM’s) onto paleomaps
• Check and recheck  



Where do I find the information
to construct this map?



Examples of Data

• Terrane maps, plate reconstructions

• Structure-tectonic maps

• Palinspastic restoration maps

• Facies maps

• Paleoclimate maps

• Faunal/floral distribution



Stampfli and Borel, 2004

400 Ma



Atwater “Big Movie”

32 Ma



Silberling et al., 1992,
USGS I-2176



Central Atlantic Ocean at 84 Ma
made by subtracting younger crust 
and fitting two plates together.

Modified from Vogt and 
Tucholke, 1989, DNAG vol. A



Ziegler, 1988, AAPG
Mem. 43



Geologic map of Calif. cut
and warped to approx.
Miocene terrane locations



Calif. Geol map restored
to Miocene with general
paleoenvironments



Oligocene-Early Miocene tectonics
and magmatism, W. North America,

Christiansen and Yeats, 1992,
DNAG vol. G-3



Saleeby and Busby-Spera, 1992, DNAG G-3



Palinspastic restoration,
175-125 Ma,
Dickinson, 2011,
Geol Soc Nev Symp vol.



Miocene 10 MaOligocene 24 Ma

Detailed Basin and Range extension, McQuarrie and Wernicke, 2005, Geosphere



Monger, JWH, pers. Comm., 2010



Cook and Bally, 1975
Shell Atlas of N. A.



RMAG Strat Atlas, 1972



Cretaceous paleogeography,
Elder and Kirkland, 1994,
RMSSEPM Palgeog vol.



Late Cretaceous lithofacies, 
Canada, DNAG vol D-2



Cretaceous Turonian
Paleo-oceanography



Blakey, 2009, RMAG Sp. Pub.



Blakey, 2009, RMAG Sp. Pub.





Gradstein and Ogg, 2004,
Cambridge U Press



GEOLOGIC EVOLUTION OF 
WESTERN NORTH AMERICA



Tectonic and Paleogeographic Evolution of 
Western North America

Tectono-stratigraphic asemblages
color-keyed on each map

Plates, plate boundaries

Structure-tectonic features

Igneous features

Basins

Thickness trends (on selected maps)

Microplates/tectonic blocks

Depositional edges (on selected maps)

Tectonic Maps

orogens

Data, information
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Middle Cambrian (510 Ma)



Late Devonian (380 Ma)



Middle Mississippian (340 Ma)



Miss-Penn (320 Ma)



Late Penn – Missourian 305 Ma)



Early Permian (280 Ma)



Early Triassic (245 Ma)



S

Late Triassic (215 Ma)



Early Jurassic (180 Ma)



Middle Jurassic (170 Ma)

Elko
orogen

Opening Gulf
of Mexico



Late Jurassic (150 Ma)



Early Cretaceous
(130 Ma)



100 Ma “Mid” Cretaceous
(Cenomanian 100 Ma)



Late Cretaceous
(Turonian 90 Ma)



Late Cretaceous
(Campanian 75 Ma)



K-T (65 Ma)

Late Cretaceous
(Maast. (70 Ma)



Paleocene (60 Ma)



Eocene (50 Ma)



Late Eocene (35 Ma)



Oligocene (30 Ma)



Late Oligocene (25 Ma)



Early Miocene (20 Ma)
San Andreas
t ra n s f o r m



Middle Miocene (15 Ma)



Middle Miocene (10 Ma)



Early Pliocene (5 Ma)



Plio-Pleistocene (2 Ma)



Present



CONCLUSIONS

• Bang not a whimper
• Complex events can be made more coherent and 
understandable by examining geologic history 
through closely spaced paleogeographic and 
paleotectonic maps that follow geodynamic 
principles
• Modern tectonic and topographic features can be 
used to portray the complex, ancient geologic events




