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Abstract 
 
How well do we know the configurations of the continents and ocean basins back through time? How accurate are our interpretations 
of long-eroded mountain ranges and ancient shallow seas? It has been over 40 years since the plate tectonic revolution; what have we 
learned? How much do we really know? Where should we be focusing our research efforts? Though there have been incremental 
improvements in our knowledge, the geological and geophysical datasets upon which these reconstructions are based have not 
changed much in nearly 20 years ago. There are less than a dozen research groups that produce global plate tectonic and 
paleogeographic reconstructions. Is there general agreement between these groups concerning plate positions and paleogeography 
through time? How do the interpretations of each of these groups differ? How do we quantify what we know and what we don’t 
know? Though unanswered questions remain, the advent of GIS technology (ArcGIS 9.2 from ESRI) has made it easier to gather the 
data needed to tackle the remaining questions. Plate tectonic and paleogeographic mapping is now an important tool that is helping the 
oil industry better understand the formation and development of hydrocarbon systems in frontier areas. Paleogeographic maps are the 
foundation upon which sophisticated climate models are being run to predict the spatial and temporal distribution of source rocks and 
reservoir rocks. The newest generation of paleogeographic maps include 3D digital elevation models (PaleoDEMs) that model past 
changes in bathymetry and topography. This talk will 1) present snap shots from the PaleoAtlas for ArcGIS, a compilation of 50 plate 
tectonic and paleogeographic reconstructions assembled by the PALEOMAP Project, and 2) will include a 3D computer animation 
that illustrates plate motions and paleogeographic changes during the last 750 million years. 
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PALEOMAP Project 
Philosophy

“To use an integrated, 
multidisciplinary, Earth Systems 
Science approach to model: plate 
tectonics, paleogeography, and
paleoclimatology in order to better 
understand the geology in frontier 
areas and the development of 
hydrocarbon systems”



PALEOMAP Project 
Approach
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PLATE TECTONIC 
FRAMEWORK

Data Used to Produce Plate Models:
• GPS & Earthquakes (Modern)
• Ocean Floor Fabric (back to 160 Ma)
• Magnetic Picks & LMA  (back to 180 Ma)
• Hot Spot Tracks (back to 200 Ma)
• Paleomagnetic APW paths (back to 300 Ma)
• Fossils & Biogeography (back to 600 Ma)
• Single Paleomagnetic Poles (back to 1200 Ma)
• Geologic and Tectonic Interpretation (~2400 Ma)























Plate Tectonic Modelers



PLATE TECTONIC MODELERS

Alan Smith  (Cambridge) 1965

Chris Scotese (PALEOMAP Project) 1973

Bill Hay (ODSN) 

David Rowley (U.Chicago) 1984

Larry Lawver (PLATES) 1988

Dietmar Mueller (GPLATES) 1990

Bernard Stamplfi (Switzerland) 



What Determines the Quality 
of a Global Plate Model?

• Input Data  (shared by all groups)

• Technology  (GIS)

• Methodology

• Plate Polygons

• Global Rotation Model





The current map has 
approximately 150 plate 
polygons for Africa



A closer look.

Stretched



• GIS technology can be used to produce 
plate tectonic reconstructions

•PlateTracker for ArcGIS (PALEOMAP)

•PaleoGIS for ArcGIS (Rothwell Group)

USING GIS



PALEOGEOGRAPHIC 
RECONSTRUCTIONS

"Interpreting the rock record 
to map past distribution of 
lithofacies and environments 
of deposition.”





PALEOGEOGRAPHERS

Peter Ziegler (formerly Shell) traditional

Fred Ziegler  (formerly U.Chicago) traditional

Chris Scotese (PALEOMAP) raster PaleoDEM 

Ron Blakey (Northern Arizona U.) digital art

Paul Markwick (Getech) PaleoDEM from contours



Resolution of 
Paleogeographic Maps
Horizontal = .1x.1 degrees
Vertical = 40 m

Temporal Resolution
Nearest Sequence Boundary 
and Maximum Flooding 
Surface
Lithological Data - Stage

Digital Elevation Model





PALEOMAP PaleoAtlas
Time Slices

Cenozoic  8
Cretaceous  8
Jurassic  6
Triassic  4 
Late Paleozoic  11
Early Paleozoic  8
Late Precambrian  3
Done: 48 of 48/+50 Planned



Thanks to PALEOMAP 
Project Sponsors

Shell 2002
Anadarko 2003
BHP 2003
Chevron 2003
KerrMcGee 2003
Oxy 2003
Total 2003
Petrobras 2004
Pioneer 2004

ExxonMobil 2004
Marathon 2004
BP 2005
Hydro 2005
Woodside 2005
Cobalt Int 2006
ENI 2007
Devon 2006
(Petronas 2008)





• GIS technology can be used to add layers 
to paleogeographic reconstructions

• Construct 3D models of paleogeography

• Analyze 3D models , e.g. River Drainage 
Systems

USING GIS



Paleo-Reconstructions



Paleo-Geology



ESH-GIS Paleogeography





















PALEOCLIMATE 
MODELING
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Age of FOAM Simulation
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PALEOMAP Project 
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