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Another example of
backstripping from
More and Voring
Basin
Offshore Mid Norway
(Roberts et al 2009)



Withjack et al 2010



Withjack et al 2010

Examples of structural
inversion in the Fundy
Basin, offhsore Canada



Withjack et al 2010

Model explaining
styles of inversion
in Fundy Basin.

How do we get
compression in an
extensional
setting?
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Longyearbyen Valley and town, Svalbard, Nortway (Flickr)



North Central Greenland (GEUS)



Ellemere Island (UN: ASTER image)



Nunavit, Ellesmere Island 
http://www.flickr.com/photos/arctictraveler/3620711347/



Baffin Island (Flickr)



ANWR, Alaska North Slope



North Slope Coast, near Prudhoe Bay, Alaska (Flikr)



http://pangea.stanford.edu/research/groups/structure/gfx/Wrangel2.JPG

Kishchnikov River, Wrangel Island, Siberia



1 2

North Greenland
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Note thrusting along Artic “passive margin”: 
the Eurekan Orogeny

1



Note thrusting along Artic “passive margin”.

How do we compress an extensional margin?

2



Dinkleman et al 2008



Dinkleman et al 2008
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Dinkleman et al 2008
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Tectonic Evolution of the
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The following animation
is an abbreviated version,
showing reconstructions
every 50 million years.

The original animation shows
reconstructions from 450 to 0 Ma,

every 1 million years.



PLATES ã 2000 UTIG

Jurassic
Early Sinemurian



PLATES ã 2000 UTIG

Jurassic
Kimmeridgian



PLATES ã 2000 UTIG

Cretaceous
Late Albian



PLATES ã 2000 UTIG

Paleogene
Late Ypresian



PLATES ã 2000 UTIG

Quaternary
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Lundin &
Dore 2005



Lundin and Dore 2005
NB: West Svalbard & Eurekan Oreogenies



Lundin and Dore 2005



Russia

Canada

Eocene (55 Ma)
opening of

Eurasian Basin
 by Gakkel

Ridge spreading

How does this rift end and/or propagate

into continental crust?

?

Slide courtesy EL Miller, Stanford



NE Russia and N Am  share:

·A linked geologic and
 plate tectonic history whose
 details are critical for
 understanding evolution of
our continents and the setting
for our natural resources.

·Pacific plate margin
   · active subduction
   · ore deposits, hydrocarbons
   ·earthquake and volcanic
    hazards
· Arctic margin
   ·vast poorly known
    continental shelves
   ·hydrocarbon potential

(base map from Nokleberg et al. 1998) Slide courtesy E L Miller, Stanford



500 km of new ocean crust… Where 
and how is this extension accommodated
through geologic time? 

Laptev Sea

Slide courtesy EL Miller, Stanford



IBCAO (2000)

EURASIAN
BASIN

AMERASIAN
BASIN

Lomonosov
Ridge

Alpha-Mendeleev
Ridge

Gakkel
Ridge

Makarov
Basin

Interpretation of
how the

Amerasian Basin
formed affects

interpretations of
Lomonosov,

Alpha Ridges,
Makarov Basin

and Chukchi Cap Chukchi 
Cap

Slide courtesy EL Miller, Stanford
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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
margins and the geologic matches of margins.  Base map IBCAO (2000)

Amerasian
Basin

Eurasian
Basin

Alaska

Russia 

Canada

Lomonosov
Ridge

Slide courtesy EL Miller, Stanford
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Canada Basin, Arctic Ocean:
Evidence against a rotational origin

LS Lane 1997





































Lane’s Conclusions

• The Alaska clockwise rotation model is
based Late Paleozoic structural trends

• New data makes correlations of these
features between Alaska and Canada
Arctic Islands problematic

• N Alaska rift-drift is early Cretaceous
• Artic Islands rift-drift is mid-Cretaceous



Lane’s Conclusions

• Crustal data suggest northwest sea
floof spreading away from Arctic Islands

• A multi-stage rifting model is proposed
• BUT: what does this model predict

about the geology of Eastern Siberia?
• AND: where is that North American-

Asian Plate Boundary?



Miller et al 2010

















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
margins and the geologic matches of margins.  Base map IBCAO (2000)
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http://pangea.stanford.edu/research/groups/structure/gfx/TriassicWrangel.jpg

Triassic Turbidites, Wrangel Is

NB


