
Great Lakes Dune (Global Rank G3G5; State Rank S2) 
Overview: Distribution, Abundance,  
Environmental Setting, Ecological Processes
Great Lakes Dune is a rare natural community restricted in 
distribution to a small number of locations along the shores 
of lakes Michigan and Superior. Dunes are created and main-
tained by the interplay of wind, currents, substrate composi-
tion, coastal landform, geographic orientation, and periodic 
changes to Great Lakes water levels (Paull and Paull 1977). 

Dune habitats may be categorized as erosional, deposi-
tional, or stabilized. Open dunes with a sparse cover of herbs 
occur from the upper beach zone inland and include fore-
dune, trough, and backdune. In the more extensive, better 
developed dune systems, there are sometimes multiple series 
of these features. See Albert (2000) for a more detailed discus-
sion of Great Lakes dune structure and ecology. 

In Wisconsin, Lake Michigan dunes are higher and more 
floristically diverse when compared to those on Lake Superior. 
Lake Michigan dunes occur in a variety of landscape settings, 
such as ridge-and-swale complexes, around coastal embay-
ment lakes on the Door Peninsula, and on baymouth bars. 
They are bordered by various mixtures of forest, wetland, and 
developed land, including farms and residential areas. 

The larger and best developed dunes on Lake Michigan 
occur in the state of Michigan on the lake’s east coast, where 
sand is moved onshore by currents and the prevailing west 
and southwest winds. In Wisconsin, the Lake Michigan dunes 
are replenished by winds from the east and northeast, which 
are less frequent. Slopes on the windward sides of dunes 
are gentle. On the leeward side they are steeper, and in the 
most active dune fields, these slopes may exceed the angle of 
repose, inhibiting the development of vegetative cover and 
allowing the dunes to move. Daytime temperatures on an 
open dune surface can be extreme, exceeding 120°F during 
the summer and reaching temperatures as high as 150°F. 

On Wisconsin’s Lake Superior shoreline, most of the dune 
systems are associated with coastal barrier spits, which partially 
enclose shallow embayments (most of these are freshwater 
estuaries) containing open lagoons bordered by diverse wet-
land complexes. Dunes also occur on some of the better devel-
oped sandspits throughout the Apostle Islands archipelago. 
Wisconsin’s Lake Superior dunes seldom exceed more than a 
few meters in height, but they are sometimes parts of “sand-
scapes” that extend for many miles, as they do at Long Island-
Chequamegon Point and at Wisconsin Point-Minnesota Point. 

The vegetative composition of Wisconsin’s Lake Superior 
dunes is relatively simple when compared with their Lake 
Michigan counterparts. For the most part, the western Lake 
Superior dunes lack the regional endemics found along Lake 
Michigan, and a number of other dune specialists are also 
absent. Factors possibly responsible for this include the great 
distance of southwestern Lake Superior from source popu-
lations of some of the specialized plants and invertebrates 

found farther east in the Great Lakes (including the endem-
ics) and physical barriers such as the Keweenaw Peninsula. 
Perhaps most importantly, there is less variability in water 
levels in Lake Superior than in the Lake Michigan-Huron 
basin, and southwestern Lake Superior is experiencing dif-
ferential isostatic rebound, causing the river mouths and 
coastal wetlands to become submerged at a rate of roughly 
23 centimeters per century at the western end of the lake and 
gradually less to the east. Dynamic features such as dunes 
and beaches are better developed along Lake Michigan where 
lake level fluctuations are more pronounced than they are on 
western Lake Superior. Severe storms sometimes remove the 
vegetation from the exposed and unprotected beaches and 
low dunes bordering Lake Superior, and these events may 
also alter the configuration of the narrow coastal barrier spits. 

Community Description: Composition and 
Structure
The dominant plants of the sparsely vegetated open dunes 
along both lakes Michigan and Superior are the sand-bind-
ing marram grass (Ammophila breviligulata) and beach pea 
(Lathyrus japonicus). Representative associates include sand 

Locations of Great Lakes Dune in Wisconsin. The deeper hues 
shading the ecological landscape polygons indicate geographic 
areas of greatest abundance. An absence of color indicates that 
the community has not (yet) been documented in that ecological 
landscape. The dots indicate locations where a significant occur-
rence of this community is present, has been documented, and the 
data incorporated into the Natural Heritage Inventory database.
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cress (Arabis lyrata), field wormwood (Artemisia campestris), 
bugseeds (Corispermum americanum and/or Corispermum 
villosum), Canada wild-rye (Elymus canadensis), crinkled hair 
grass (Deschampsia flexuosa), bastard-toadflax (Comandra 
umbellata), starry false Solomon’s-seal (Maianthemum stel-
latum), and common evening-primrose (Oenothera biennis). 

Characteristic shrubs of dune habitats are common juni-
per (Juniperus communis), sand cherry (Prunus pumila), 
bearberry (Arctostaphylos uva-ursi), and several willows 
such as diamond willow (Salix eriocephala), bayberry wil-
low (S. glaucophylloides), shining willow (S. lucida), and 
autumn willow (S. serissima). Areas of bare, unstable sand, 
including “blowouts,” are created by natural or anthropo-
genic disturbances, and these support sclerophylls and other 
habitat specialists such as false heather (Hudsonia tomen-
tosa), coastal joint-weed (Polygonella articulata), lichens 
(especially the so-called “reindeer-mosses,” e.g., Cladonia 
cristatella, C. mitis, and C. rangiferina), and earthstar fungi 
(Geastrum spp.). 

Dunes, in part because of their dynamic nature, are also 
host to a number of native and exotic weeds that are adapted 
to take advantage of frequent soil disturbance and the expo-
sure of unvegetated substrates. These weedy associates include 
native species such as common milkweed (Asclepias syriaca), 
slender wheat grass (Elymus trachycaulus), common eastern 
poison-ivy (Toxicodendron radicans), common cocklebur 
(Xanthium strumarium), and winged pigweed (Cycloloma 
atriplicifolia), along with exotics such as Russian thistle (Sal-
sola tragus). Several highly invasive nonnative plants are now 
well established and present serious management problems in 
dune ecosystems. Among these are spotted knapweed (Cen-
taurea biebersteinii) and, along Lake Michigan only, Lyme 
grass (Leymus arenarius). 

Of especially high interest to conservationists is the 
occurrence of species endemic to shorelines of the west-
ern Great Lakes region, such as Pitcher’s thistle (Cirsium 
pitcheri, listed as dune thistle by the Wisconsin State Her-
barium) dune goldenrod (Solidago simplex var. gillmanii), 
Lake Huron tansy (Tanacetum bipinnatum ssp. huronense), 
and dwarf lake iris (Iris lacustris). The endemic plants are far 
more prevalent along Lake Michigan and points east than 
they are on Lake Superior, though populations of several of 
these species are known from southeastern Lake Superior in 
Michigan’s Upper Peninsula. 

In addition to the endemics of limited global distribution 
and habitat affinity mentioned above, other rare dune plants 
include prairie dunewort (Botrychium campestre), sand-reed 
grass (Calamovilfa longifolia var. magna), sand dune wil-
low (Salix cordata), and clustered broom-rape (Orobanche 
fasciculata). Silky willow (Salix sericea), another rare dune 
specialist, is now treated as an extirpated plant in Wisconsin. 

Stabilized dunes, usually farther from some of the direct 
effects of the dynamic shoreline processes, are vegetated with 
communities in which the dominants may be shrubs or trees. 
Semi-stabilized dunes that have succeeded from sparse herb 

cover to shrub dominance support species such as common 
juniper, sand cherry, false heather, bearberry, roses (Rosa 
spp.), and various willows (Salix spp.). Along Lake Michigan, 
creeping juniper (Juniperus horizontalis) can be a common, 
prostrate evergreen shrub. Forested dunes are often domi-
nated by species such as oaks or pines, which are adapted 
to excessively drained coarse-textured sands of low nutrient 
status, occasional drought, and periodic wildfire. White birch 
(Betula papyrifera) is often present. On some Lake Michigan 
dunes, the forests are composed of more mesophytic spe-
cies, including American beech (Fagus grandifolia), red maple 
(Acer rubrum), eastern hemlock (Tsuga canadensis), and 
northern white-cedar (Thuja occidentalis). Extensive beds of 
the evergreen shrub Canadian yew (Taxus canadensis) were 
formerly prominent in some of these coastal dune forests, but 
in recent decades, there has been a tremendous decline in the 
abundance of yew, primarily due to excessive browse pressure 
from white-tailed deer (Odocoileus virginiana). 

Low dunes along Julian Bay, Lake Superior. Stockton Island, Apostle 
Islands National Lakeshore, Ashland County, Superior Coastal Plain 
Ecological Landscape. Photo by Eric Epstein, Wisconsin DNR.

Great Lakes dune and beach complex on Outer Island Sandspit, 
Apostle Islands National Lakeshore. Dominant dune plants are 
beach pea and marram grass. Ashland County, Superior Coastal 
Plain Ecological Landscape. Photo by Eric Epstein, Wisconsin DNR.



Rare vertebrates using dunes, in addition to their primary 
beach habitats, include the U.S. Endangered Piping Plover 
(Charadrius melodus) and Wisconsin Endangered Common 
(Sterna hirundo) and Caspian (Hydroprogne caspia) Terns. 

Rare invertebrates inhabiting dunes include several globally 
rare species endemic to Great Lakes shoreline environments, 
including the Lake Huron locust (Trimerotropis huroniana) 
and a noctuid moth, Copablepharon michiganensis, known 
globally only from dune habitats along Lake Michigan in the 
states of Michigan and Wisconsin. Other rare invertebrates 
associated with dune habitats are the seaside grasshopper 
(Trimerotropis maritima) and hairy-necked tiger beetle (Cicin-
dela hirticollis rhodensis). An isolated colony of the now rare 
Franklin’s ground squirrel (Spermophilus franklinii) occurs on 
a western Lake Superior dune and beach complex. 

Large numbers of migratory birds use dunes and asso-
ciated habitats such as interdunal wetlands and adjacent 
beaches and forests, as stopover areas in which to feed and 
rest. Migratory dragonflies, including the green darner (Anax 
junius), black saddlebags (Tramea lacerata), gliders (Pantala 
spp.), and the variegated meadowhawk (Sympetrum corrup-
tum), sometimes occur in large numbers over Great Lakes 
dunes and beaches as they stage and migrate. 

Conservation and Management Considerations
Heavy recreational use, residential development, and attempts 
to stabilize dynamic shorelines by the construction of seawalls 
and jetties or deposition of rip-rap have damaged or destroyed 
many dune and beach complexes (e.g., the dune complex just 
south of the city of Kenosha). Stabilization of Great Lakes 

water levels and loss of a sand source when longshore currents 
are disrupted are among the major functional threats to beach 
and dune ecosystems along the Great Lakes, especially near 
urban centers and ports. Beaches and dunes cut off from their 
source of sand are functionally dead. Some municipalities and 
parks groom the beaches and the adjacent dunes during the 
late spring and summer, removing all plant life and introduc-
ing high frequencies of significant physical disturbance and 
many widespread weeds into these communities. 

Recreational activities such as off-road vehicle use and 
horseback riding are incompatible with dune protection and 
maintenance as they will tear up and destroy the fragile dune 
vegetation, damage or eliminate rare plant and animal popu-
lations, create and enlarge blowouts, and facilitate the spread 
of invasive plants. 

In some areas, such as on the eastern side of the Door 
Peninsula and farther south in Sheboygan County, livestock 
grazing formerly occurred on grassy dunes. The hooves of 
livestock easily tore the roots of the tough but fragile vegeta-
tion, creating blowouts and often shifting composition of the 
vegetated areas to species less palatable to grazing animals, 
such as needle-leaved shrubs such as the junipers (Juniperus 
spp.). Areas disturbed by past grazing tend to be weedy, and 
nonnative plants are often prevalent. 

A long series of low dunes occurs at Europe Bay near the northern tip 
of the Door Peninsula. The prominent evergreen shrub is common 
juniper. Newport State Park, Northern Lake Michigan Coastal Eco-
logical Landscape. Photo by Thomas Meyer, Wisconsin DNR.

The most extensive Great Lakes dune and beach complexes on the 
Wisconsin side of Lake Michigan are at Kohler-Andrae State Park and 
Point Beach State Forest. Great Lakes dunes and beaches are both 
globally rare, highly threatened natural communities. In addition, 
rare plants and animals are dependent on these communities, and 
several of them are endemic to the Great Lakes shores. Pictured here is 
Kohler-Andrae State Park, Sheboygan County, Central Lake Michigan 
Coastal Ecological Landscape. Photo by Kim Grveles, Wisconsin DNR.



Great Lakes Dune is a dynamic community. Soil distur-
bance due to wind and wave action is common and necessary 
to create habitat for some of the dune specialists. Some native 
and nonnative weedy plants are also able to take advantage 
of these disturbances, and these species are sometimes com-
mon in dune habitats. A number of these plants are highly 
invasive, and this group includes problematic species such 
as spotted knapweed, Lyme grass, sweet-clovers (Melilotus 
spp.), Canada bluegrass (Poa compressa), Kentucky bluegrass 
(P. pratensis), black locust (Robinia pseudoacacia), and com-
mon eastern poison-ivy. Conifers, including nonnative and 
native pines and nonnative spruces, have been planted on 
dunes along both of Wisconsin’s Great Lakes, and these can 
render the environment unsuitable for the more sensitive, 
light-demanding specialists of open habitats. 

Great Lakes Dunes support many habitat specialists, 
including globally rare regional endemics, and co-occur with 
other dynamic and rare natural communities such as beaches, 
barrens, coastal wetlands, and xeric forests. They are integral 
and irreplaceable parts of the Great Lakes shorelines with 
unique and irreplaceable properties and warrant the strongest 
protections we can give them. 

Additional Information
For information on similar natural communities, see the 
descriptions for Great Lakes Beach, Great Lakes Barrens, 
Great Lakes Alkaline Rockshore, Bedrock Shore, Interdunal 
Wetland, and Inland Beach. Wisconsin’s Great Lakes Dune 
natural community is closest to the U.S. National Vegetation 
Classification association CEGL005098 Great Lakes Beach-
grass Dune but also includes CEGL005064 Great Lakes Juni-
per Dune Shrubland (Faber-Langendoen 2001). At this time, 
Wisconsin does not recognize a shrub-dominated dune com-
munity as a distinct entity, in part because of scale-related 
practical considerations but also due to classification tradi-
tions in our state. The classification issue merits attention in 
future studies of dune ecosystems as their dynamic nature, 
vegetation complexity, and successional patterns may not be 
encompassed by the current scheme. 

Also see:
Albert (2000)
Cowles (1899)
Lichter (1998)
Matteson (1996)
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