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1.0 Abstract

Coastal dunes on the east shore of Lake Michigan include large parabolic dut€s (30
m high) with varying levels of activity. This study examines the characteristics and activity of a
large parabolic dune in B. Hoffmaster State Park, Michigan. In a summer 2008 field study,
dune characteristics were investigated using a total station to map dune topography, areas of
erosion and deposition, vegetation characteristics such as pioneering species or forested dune
slopes, and human impacts such as trails. Using GIS, the 2008 results were compared to the
results of a 2002 field study which mapped the topography of the same dune. The rate of dune
advancewascalculated fran measurements at erosion pins installedtla¢ bottom of the
slipface in October@5 and monitored through Julyn ny ® ¢KS RdzySQa I OGA @A
to the activity of nearby dunes through analysis of air photos, site visits, and previous studies.
Results show that this is an active parabdlioe rising aproximately 63n above nearby Lake
Michigan. Compared to neighboring large dunes, this parabolic dune has a relatively simple
morphology with a weltleveloped primary blowout and corresponding slipface. There is a less
developed secondaryl®wwout on the south arm of the dune. Between 2002 and 2008, changes
to the dune occurred in both the primary and secondary blowouts, with erosion from the
unvegetated upper windward slopes and deposition on the forested slipfdeies.
measurements indida ratesof slipface advance (a@he primary blowout) of up to 38m per
&SI N ¢KS RdzyS A& [R@GIFIYyOAy3a 2@SNI I LJ2 Lzt I NI LI
activity will aid future management of this dynamic natural feature.



2.0 Introduction

The landforms of Great Lakes coastlines include large parabolic duné8<3a high)
which stand out as stunning natural features worthy of preservation. On the east coast of Lake
Michigan,P.J. Hoffmaster State Park contains eight large parabolic distenss, including a
parabolic dune system at the south end of the park known as Dyfigute 1) An
investigation in the summer #0020t I 8aaAFASR 5dzyS m +ta Fy al OGA QD
R dzy’ S Qementwasgncroaching on a popular park traithe Homestead Tra{Benthemet
al. 2003). While the 2002 study recorded baseline measurementdurfe characteristics and
activity, the study was unable to calculate patterns of dune change because of the lack of prior
measurements. Six years have passadesthe original study of Duna la time period long
enough for measurable changes to occur on an active dune. This report describes a study of
Dune 1 conducted from May to August 200&dmcument dune characteristics and activity for
comparison with theesults with the 2002 measurements.

Figure 1Dune 1 in P. J. Hoffmaster State Rghnks 2008photo shows the main blowout)



2.1 Study Objectives
Great Lakes coastal dunes ateking landforms whose processes must be understood

in order for them to be properly managed and protectethe purpos of this study is to
contribute to the understanding of Great Lakes coastal dunes by continuinguastigation of
Dune 1 that was begun B0D02 In particular, the intent of the study is to provide geomorphic
information tothe Department of Natural Resources aRdJ. Hoffmaster State Pddk
management and interpretation.Specific objectives are to:

1. Assesand describe the current actty of Dunel,

2. ldentify patterns of change (migration, increase or decrease in activity)

3. Describe the spatial and temporal context for Dune 1
In pursuingthese objectivesparticular attention wagjivento providing usefulinformation for
managementnd establishing effectivenethodsfor continued monitoring of the dune system.

2.2 Study Area

The study area is located P.J. Hoffmaster State Park the east coast of Lake
Michigan just south of Muskegdfigure 2) The park contains a large variety of coastal dune
environments includingightlarge parabolic dunes (figure 3yhe studyarea for this project
encompasses all of the southemnost parabolic dunsystemin the park,known as Dune 1 or
the Homestead Trhparabolic dundfigure 4. The study area extends westward from the
beach to theéading edge of the slipface and includegh wings of the parabolic duneA
secondry, smaller parabolic dune is includiedthe study area as it is located the soutlern
wing of the dune The parabolic
dune system (and study area)
includes portions of the beach,
foredune and dune ridge which are
located between the parabolic dune
and the shoreline of Lake Michigan.

The study are#s located in
the far southerrportion of the park
some distance from a parking lot and
picnic area The dune iaccessible by
means of the Homestead Trail which
approaches the dune frorte
parking lot A portion of the tralil
runs alonghe active slipface of Dune
1; the trail is afécted bythe
continuedadvanceof Dune 1

Figure 2Location ofP.J. Hoffmaster State Park



