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Michigan’s Coastal Dunes – World Class!
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Lake Superior

1) westerly winds

2) long fetch across Lake Michigan

3) Lots of sand!

Why??



Dunes Are Heavily Utilized…………
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Sand Dune Protection

• Sand Dune Protection & Management Act in 1976

• 275,000 Acres Designated as “Sand Dune Areas”

• First Regulations on Sand Mining



Sand Dune Protection

• SDPA Amended in 1989

• 75,000 Acres Deemed Critical Dunes

• Additional Regulations Applied to Development



This is Where I Walk In………



Source: Thompson and Baedke, 1997



Or………

1993







Photo:  Ed Hanson Van Buren State Park





Isostatically Raised Shorelines
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(from Anderton and Loope, 1995)



Little Traverse Bay



Photo:  Maher Collection



Reconstructing Dune Chronologies

• Radiocarbon (C-14): soil organics

• Optically Stimulated Luminescence 
(OSL): burial age of eolian sand
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Van Buren State Park



Above the Hinge Line - Progradation

Torch Bay Transect



Statistical Analysis of OSL Ages (PDD)
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PDD of  OSL ages for dunes around Lake Michigan 

• What are the drivers and forcing variables that promote basin-wide cycles of  
dune growth?

• We can look at a cuple of  different obvious drivers of  dune growth and 
stabilization?

• For example, water lever changes in Lake Michigan or broad temperature 
variation 
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Relationship to Climate and Lake Level Fluctuations
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Chronological Relationships

• Dunes appear to have grown mostly during

transgressive events (cooler)

• Dunes tended to stabilize when lake levels fell



(from Anderton and Loope, 1995)



Hemispheric Relationships??
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• Can we integrate the large-scale 
cycles & hemispheric 
teleconnections by comparing 
dune cycles from the mid-
continent/northeast North 
America with northern 
European coastal dunes.
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Is there a Modern Analog?



Repeat Photography

Montague

Van Buren State Park



Montague, 2001



Montague, 2008



Montague, 2014



Photo:  Ed Hanson Van Buren, 1999



Van Buren, 2008



Van Buren, 2014



Dunes Are StabilizingDunes Are Stabilizing



Dunes Stabilizing



Van Buren, 2008



Van Buren, 2014



Van Buren State Park – in November





Diverse, Dynamic, and Sensitive Landforms! 



Remapping Coastal Dunes





Critical Dunes = ~30,000 hectares

The Rest = ~32,000 hectares



Thanks for Listening!


