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Atlantic Passive Margin



Mancini et al 2008

Gulf Coast
Passive Margin



Other models proposed for the formation of the
Amerasian Basin -none except the  rotation model

are viable for Alaska given the geologic and magnetic
anomaly constraints

Rifting models for Amerasian Basin summarized by Lawver and Scotese
(1990) with specific predictions for rift versus transform origin of
marginsand the geologic matches of margins.  Base map IBCAO (2000)
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Cordilleran Paleozoic Passive Margin
Cambrian Limestone



Cascade Fore-arc Basin



Anadarko Basin



Permian Basin: Guadalupe National Park Permian Reef













Williston Basin:Paleocene Sentinel Butte Fm, Roosevelt NP North Dakota



Michigan Basin



Michigan Basin:
Ordovician Queenston Shale, Cheltenham Badlands, Ontario



Patriot Coal Mine, Illinois Basin

Albany Shale Map
Illinois Basin

http://www.patriotcoal.com/



Hudson Bay Basin

U Ordovican Beach Sandstones

Typical Muskeg Habitat

Typical Hudson Bay
Geologist in Field Gear





Two Models for Cratonic Basins

Eclogite Keel Very Slow, Steady Extension



Two Models for Cratonic Basins:
How do we test these models?

Eclogite Keel Very Slow, Steady Extension

There is nothing to image with seismic data: no faults.
The eclogite keel is too deep to reach by drilling.



Note that the scale of the cratonic basins is realatively small.



Basin Models

• Rift basins: faulting in crust
• Fore-arc basins: slab rollback
• Back-arc basins: slab rollback
• Foredeep basins: response to thrust loads
• Craton basins

– ?deep crustal faults-not imaged on seismic
– ?elevated Moho, mantle dymics-not imaged
– ?cooling lithosphere anomaly-?what evidence
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Vail et al 1977





Vail et al 1977 sea level curve Sloss 1963 Sequences  





ASSUMPTIONS:

1. Stable Continental Platforms
2. First and Second Order Cycles

represent changes sea floor spreading
rate

3. Rapid sea floor spreading reduces
ocean basin volume, displacing sea
water onto shelves



PROBLEMS WITH EUSTACY:

1. Continental Platforms Do Not Appear to
be Stable in simulations of mantle flow

2. First and Second Order Cycles may
represent changes in dynamic
topography as well as changes in sea
floor spreading.

3. “Say Goodby to Global Eustacy”-Jerry
Mitrovica, AGU Fall Meeting 2008

http://www.agu.org/meetings/fm09/lectures/lecture_videos/T34A.shtml



The Lifespan
Of Sedimentary
Basin

Woodcock 2005










