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Coastal Dune Fields - A Different Story
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Dunes Are Heavily Utilized............




Sand Dune Protection

e Sand Dune Protection & Management Act in 1976
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Sand Dune Protection

e SDPA Amended 1n 1989
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This 1s Where | Walk In.........

GEOLOGY OF MICHIGAN

JOHN A DORR

 Nipissing Dunes
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Photo: Ed Hanson ' Van Buren State Park
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Perched Dunes
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Reconstructing Dune Chronologies
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Statistical Analysis of OSL Ages (PDD)
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Relationship to Climate and Lake Level Fluctuations

Lake Michigan hydrographs

(corrected for uplift at Port Huron)
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Chronological Relationships

 Dunes appear to have grown mostly during
transgressive events (cooler)
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The Perched Dune Model
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Hemispheric Relationships??
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Note: All of these numbers
are the average of 6 gages
in Lake Michigan and Huron.
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Photo: Ed Hanson : Van Buren, 1999
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Note: All of these numbers
are the average of 6 gages
in Lake Michigan and Huron.
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The Emerging Science of Coastal Sand Dune Age and Dynamics:
Implications for Regulation and Risk Management in Michigan

Alan F. Arbogast
Department of Geography
Michigan State University

Brad Garmon
Director of Conservation and Emerging Issues
Michigan Environmental Council

Coastal sand dunes are found in many places along the shores of the Great Lakes. They are
particularly common along the western coast of Lower Michigan and the northern shore of
Upper Michigan due to three reasons, including 1) the very high supply of fine sand (1-2mm in
size) initially deposited during the ice age, 2) the orientation of the shore as it relates to
prevailing westerly winds, and 3) the long fetch resulting in unencumbered air flow across Lake
Michigan and Lake Superior. The interaction of these variables has resulted in spectacular dune
fields that collectively embody the largest complex of freshwater dunes in the world. In fact, they
rival any coastal dune systems in the world as far as their size and grandeur 1s concerned,
including those in northern Europe, Australia, New Zealand, and South Africa, to name a few
places where prominent coastal dunes occur.

Recent Research Challenge Dune Age and Formation Assumptions

Given the high profile of the dunes, they have been a source of geological and geographical
interest for over a century. Early studies (e.g., Cowles, 1899; Dow, 1937; Scott, 1942; Olson,
1958a, b) were largely descriptive in their character and focused on the general physical
geography of the dune systems, including the relationship to hypothesized lake levels and the
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