
D .  H a r r y ,  C o l o r a d o  S t a t e  U n i v e r s i t y  
R .  S t e r n ,  U n i v e r s i t y  O f  T e x a s  A t  D a l l a s  
E .  A n t h o n y ,  U n i v e r s i t y  O f  T e x a s  A t  E l  P a s o  
G . R .  K e l l e r ,  U n i v e r s i t y  O f  O k l a h o m a  
I .  N o r t o n ,  U n i v e r s i t y  O f  T e x a s  
J .  V a n  W i j k e ,  U n i v e r s i t y  O f  H o u s t o n  
 

C o m m u n i t y  p l a n n i n g  m e e t i n g s  
 2 0 0 8  G e o l o g i c a l  S o c i e t y  o f  L o n d o n  M e e t i n g  ( H o u s t o n )  
 2 0 0 9  S o u t h c e n t r a l  G S A  ( D a l l a s )  

 2 0 0 9  F a l l  A G U  M e e t i n g  T o w n  H a l l  ( S a n  F r a n c i s c o )  
 

Continental Breakup and Formation 
of Rifted Margins: The Gulf of 

Mexico as a Natural Laboratory 



P A R T  I  
W h y  t h e  G u l f ?  

 

Continental Breakup and Formation 
of Rifted Margins: The Gulf of 

Mexico as a Natural Laboratory 



P A R T  I  
W h y  t h e  G u l f ?  

 
P A R T  I I  

T e c t o n i c  E v o l u t i o n  O f  T h e  G u l f  
 

Continental Breakup and Formation 
of Rifted Margins: The Gulf of 

Mexico as a Natural Laboratory 



P A R T  I  
W h y  t h e  G u l f ?  

 
P A R T  I I  

T e c t o n i c  E v o l u t i o n  O f  T h e  G u l f  
 

P A R T  I I I  
O p p o r t u n i t i e s  &  C h a l l e n g e s  

 

 

Continental Breakup and Formation 
of Rifted Margins: The Gulf of 

Mexico as a Natural Laboratory 



Why the Gulf of Mexico? 

�  This is how continents break apart 



Why the Gulf of Mexico? 

�  This is how continents break apart 
�  Inherited Tectonics – 2 Wilson Cycles 



Why the Gulf of Mexico? 

�  This is how continents break apart 
�  Inherited Tectonics – 2 Wilson Cycles 
�  Structural Style – Rift, transform, and oblique segments 



Why the Gulf of Mexico? 

�  This is how continents break apart 
�  Inherited Tectonics – 2 Wilson Cycles 
�  Structural Style – Rift, transform, and oblique segments 
�  Magmatic Style – Western magmatic margin (?) and 

eastern amagmatic margin (?) 



Why the Gulf of Mexico? 

�  This is how continents break apart 
�  Inherited Tectonics – 2 Wilson Cycles 
�  Structural Style – Rift, transform, and oblique segments 
�  Magmatic Style – Western magmatic margin (?) and 

eastern amagmatic margin (?) 
�  Well known nearby the conjugate margins 



Why the Gulf of Mexico? 

�  This is how continents break apart 
�  Inherited Tectonics – 2 Wilson Cycles 
�  Structural Style – Rift, transform, and oblique segments 
�  Magmatic Style – Western magmatic margin (?) and 

eastern amagmatic margin (?) 
�  Well known nearby the conjugate margins  
�  Reactivated structures and late-stage melting 



Why the Gulf of Mexico? 

�  This is how continents break apart 
�  Inherited Tectonics – 2 Wilson Cycles 
�  Structural Style – Rift, transform, and oblique segments 
�  Magmatic Style – Western magmatic margin (?) and 

eastern amagmatic margin (?) 
�  Well known nearby the conjugate margins  
�  Reactivated structures and late-stage melting 
�  Societal Impact – high visibility economic impact 



Why the Gulf of Mexico? 

�  This is how continents break apart 
�  Inherited Tectonics – 2 Wilson Cycles 
�  Structural Style – Rift, transform, and oblique segments 
�  Magmatic Style – Western magmatic margin (?) and 

eastern amagmatic margin (?) 
�  Well known nearby the conjugate margins 
�  Reactivated structures and late-stage melting 
�  Societal Impact – high visibility economic impact 
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Tectonic Evolution 

 • Rift initiation ~ 215 
Ma (Eagle Mills and 
La Boca Fms.) 
 
• Seafloor spreading 
began ~ 165 Ma 
(inferred – no direct 
evidence) 
 
• Opening ceased ~138 
Ma (inferred) 
 
• Followed Ouachita 
orogenic trend (sort 
of) 
 
• The widest known 
rifted margin 
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Tectonic Evolution 

 • Counterclockwise 
rotation of Yucatan 
away from North 
America 
 
• Transform motion 
between Yucatan and 
eastern central 
Mexico 
 
• Extreme stretching 
on central North 
American margin, 
obluque to trend of 
Precambrian 
transform margin and 
Paleozoic Ouachita 
orogen 
 

Pindell et al., 2000 



Opportunities 

�  Tectonic Inheritance –The Gulf of Mexico provides an opportunity to compare rifting of a “soft” 
collision orogen in the central and eastern Gulf and a “hard” collision in the western Gulf: thin-
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�  Sedimentation, Eustasy, and Coastal Subsidence. The GOM receives an extraordinary load of 
sediments from rivers draining central North America. This presents an opportunity to study source to 
sink depositional systems at a continental scale. 
 

�  Salt Tectonics. The GOM provides an ideal opportunity to study the connections between active 
faulting, sedimentation, and  and salt movement. 
 

�  Fluid Evolution and Migration.  The GOM is a factory for generating a wide variety of fluids: CO2, 
brines, and hydrocarbons. The GOM provides an opportunity for understanding how these fluids 
form, migrate, and interact. 
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�  Access to international data & field sites 
�  Transportable array is moving on 
�  Drilling hazards 
�  Great depth to basement & lack of exposure 
�  Imaging through salt & separating Salt Tectonics 

from Rift Tectonics 
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