
Overview: Distribution, Abundance,  
Environmental Setting, Ecological Processes
The term “Alvar” encompasses a continuum of structurally 
varied Great Lakes shoreline communities featuring thin, 
often discontinuous, soils overlying horizontal layers of 
dolomite or limestone bedrock. Fractures in the calcareous 
bedrock (called “grykes”) have significant impacts on drain-
age. Some patches of an Alvar will retain water and remain 
inundated following spring snowmelt or after heavy rains. 
These saturated or inundated sites typically dry, sometimes 
excessively, as the growing season progresses. 

In other areas, such as the Red Banks site in Brown 
County, much of the water disappears quickly through the 
fissured bedrock, eventually exiting at the base of the Niagara 
Escarpment and then ultimately flowing into Green Bay of 
Lake Michigan. Even there, however, evidence of pronounced 
annual or seasonal wet and dry cycling was noted during 
recent forays by members of the Botanical Club of Wisconsin 
(Bennett et al. 2008). 

In the Great Lakes region, some Alvars exhibit high tree 
cover, with boreal conifers being especially well represented. 
Other examples feature savanna-like areas, with scattered trees 
or small groves interspersed with patches of grasses and forbs, 
and there may also be areas with sparse cover of stunted trees 
and shrubs in which forbs, graminoids, and nonvascular plants 
(mosses, lichens, specialized algae) are dominant. Level expo-
sures of bare rock are prominent in many Alvars, and these 
may occur even in the more heavily wooded communities.

Worldwide, Alvar is known almost entirely from the Great 
Lakes shoreline regions of North America, at locations in 
northern Europe bordering the Baltic Sea, and in a small 
portion of coastal Ireland. In the Upper Midwest, this glob-
ally rare and narrowly distributed natural community is most 
common and best developed in Michigan and Ontario, espe-
cially along stretches of the Lake Huron and northern Lake 
Michigan shorelines. Wisconsin’s very few occurrences repre-
sent the community’s southwestern-most range extremities, 
perhaps explaining the near absence of the boreal element in 
the vascular flora and the presence of elements more often 
associated with prairies or savannas. Nevertheless, Wiscon-
sin’s stands demonstrate some of an Alvar’s functional attri-
butes (especially the cyclical wetting and drying), proximal 
populations of Great Lakes regional endemics, and regionally 
or locally rare plants and animals and are very unlike other 
natural communities in our state. In Wisconsin, all known 
occurrences are on the western edge of the Door Peninsula 
in Brown and Door counties. 

Some of the plants and animals inhabiting this community 
are thought to be relicts of past glacial or periglacial condi-
tions. In addition to the unusually harsh and extreme site 
conditions imposed by the geology, this is one of the expla-
nations given for the unusual mixture of southern, northern, 
and Great Lakes shoreline specialists that inhabit Alvar. 
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Locations of Alvar in Wisconsin. The deeper hues shading the eco-
logical 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 occurrence of this community 
is present, has been documented, and the data incorporated into the 
Natural Heritage Inventory database.

Wisconsin’s best example of Alvar is in northeastern 
Brown County, where it occupies a site several hundred feet 
above Green Bay atop the Niagara Escarpment, a broad ridge 
of Silurian age dolomitic bedrock that supports numerous 
ecologically significant attributes. The historic vegetation 
mosaic in the vicinity of Wisconsin’s best and most extensive 
occurrence of Alvar included mesic upland forests of hem-
lock-hardwoods, lowland forests of northern white-cedar and 
ash, patches of floristically rich mesic hardwood forest on silt 
loam soils, a unique and disjunct variant of an oak savanna, 
and several types of graminoid-dominated wetlands. Among 
the important ecological features of the Niagara Escarpment 
are extensive cliffs, talus slopes, springs, some of Wisconsin’s 
oldest trees, and populations of rare plants and highly special-
ized terrestrial snails. 

Community Description: Composition and 
Structure
The vegetation consists of unusual mixtures of floristic ele-
ments that are usually associated with habitats as seemingly 
dissimilar as Great Lakes alkaline rockshore, bedrock glade, 
calcareous fen, intermittent wetland (ephemeral pond), dry 
prairie, oak savanna, and boreal forest. 



Both coniferous and deciduous trees may be present, 
sometimes in unusual combinations, such as northern white-
cedar (Thuja occidentalis) growing side by side with bur 
oak (Quercus macrocarpa). Other trees associated with the 
community are white oak (Quercus alba), shagbark hickory 
(Carya ovata), white birch (Betula papyrifera), quaking aspen 
(Populus tremuloides), and eastern red-cedar (Juniperus vir-
giniana). The trees are usually scattered, stunted, and of low 
stature owing to the difficult growing conditions imposed by 
the site’s thin soils and unusual hydrologic characteristics, 
which may vary from seasonally inundated to extremely 
xeric. Long periods of fire suppression are likely partially 

responsible for the increase in cover of woody species such 
as quaking aspen, eastern red-cedar, and several shrubs. 

Characteristic native shrubs include common juniper 
(Juniperus communis), rabbit-berry (Shepherdia canadensis), 
snowberry (Symphoricarpos albus), gray dogwood (Cornus 
racemosa), Kalm’s St John’s-wort (Hypericum kalmianum), 
staghorn sumac (Rhus hirta), arrow-wood (Viburnum rafin-
esquianum), and serviceberries (Amelanchier spp.). 

The ground layer supports prairie and savanna plants 
such as little blue-stem (Schizachyrium scoparium), big blue-
stem (Andropogon gerardii), yellow Indian grass (Sorghas-
trum nutans), eastern shooting-star (Dodecatheon meadia), 
yellow star-grass (Hypoxis hirsuta), and wood lily (Lilium 
philadelphicum). These may be interspersed with narrowly 
distributed Great Lakes shoreline specialists such as silver-
weed (Argentina anserina) and, nearby, the state and federally 
threatened Great Lakes endemic dwarf lake iris (Iris lacus-
tris). Other vascular plants occurring in Wisconsin’s Alvar 
habitats are bristle-leaf sedge (Carex eburnea), limestone 
meadow sedge (C. granularis), poverty oat grass (Danthonia 
spicata), wood-betony (Pedicularis canadensis), and Seneca 
snakeroot (Polygala senega).

In addition to dwarf lake iris, other rare or uncommon 
plants documented in or around the Alvar community 
include Crawe’s sedge (Carex crawei), a species of wet calcar-
eous habitats, Richardson’s sedge (C. richardsonii), usually 
associated with dry limy prairies, and cream gentian (Gen-
tiana alba), an uncommon plant most frequently observed in 
remnant oak savannas. Purple clematis (Clematis occidenta-
lis), a species associated with dry cliffs and talus slopes, has 
also been reported in Alvar. 

Among the more notable animals inhabiting Alvar are 
rare land snails associated with the Niagara dolomite, such as 
cherrystone drop (Hendersonia occulta) and Midwest Pleisto-
cene vertigo (Vertigo hubrichti). Migratory birds make heavy 
seasonal use of the Red Banks Alvar as shoreline development 
has been extensive along the eastern shore of Green Bay. 

Conservation and Management Considerations
Wisconsin’s few occurrences of Alvar are highly threatened by 
quarrying, road construction, and residential development. 
The hydrologic disruption that accompanies these activities 
may also have far-reaching impacts, temporally as well as spa-
tially, and the altered drainage patterns will degrade habitats 
for some of the desirable natives. In aggregate, these distur-
bances will present difficult challenges for managers. Other 
significant factors that have contributed to Alvar degrada-
tion include fire suppression, livestock grazing, the spread of 
invasive plants, and illegal and unauthorized use of off-road 
vehicles and dumping of waste materials. 

A long history of fire suppression has allowed woody veg-
etation to increase dramatically, including native trees such 
as eastern red-cedar and quaking aspen, nonnative shrubs 
such as Tartarian honeysuckle (Lonicera tatarica), hybrid 
Bell’s honeysuckle (Lonicera x bella), common buckthorn 

This portion of the Red Banks site features a fractured outcropping 
of the Niagara Escarpment (Silurian dolomite) topped by a sparse 
growth of northern white-cedar. Red Banks Alvar State Natural Area, 
Brown County, Central Lake Michigan Coastal Ecological Landscape. 
Photo by Dave Sample, Wisconsin DNR.

Portions of this unusual plant community atop the Niagara Escarp-
ment resemble an oak savanna, with a sparse canopy of bur oak 
and shagbark hickory over an herb-dominated ground layer. In other 
areas, plants with more northerly distributions and species found 
mostly on beaches or other shoreline environments are important. 
Red Banks Alvar State Natural Area, Brown County, Central Lake 
Michigan Coastal Ecological Landscape. Photo by Thomas Meyer, 
Wisconsin DNR.



(Rhamnus cathartica), buffalo-berry (Shepherdia argentea), 
and exotic herbs such as Kentucky bluegrass (Poa pratensis) 
and Canada bluegrass (P. compressa). These and a number of 
other problematic species have increased in abundance and 
cover to the point where many of the formerly more open 
patches and populations of some native plants characteristic 
of the Alvar community have been diminished.

A portion of this site has been protected by Wisconsin 
DNR and the Northeast Wisconsin Land Trust as the “Red 
Banks Alvar State Natural Area” since 2001 and is now being 
managed to restore and enhance characteristic structural fea-
tures and native species populations. 

A number of questions about the Alvar community and 
the Red Banks site need clarification. Among these are the 
past frequency and influence of fire and how hydrological dis-
ruptions have affected current site conditions and long-term 
community viability. It would also be useful to reconstruct 
the historic vegetation, using the federal public land survey 
notes from the mid-1800s and the Bordner surveys (WDA 
1930–1947) conducted in the first half of the 20th century. 
Examination of air photos from the 1930s would be instruc-
tive. A detailed map of the current vegetation at Red Banks 
combined with depictions of surface and subsurface geology 
would help better describe current community composition 
and structure, and highlight past land uses, present manage-
ment needs and opportunities, and the apparently compli-
cated natural community mosaic. 

The relationship of the Red Banks site to areas a little far-
ther inland (to the east), which also have thin calcareous soils 
over bedrock and support some characteristic Alvar plant 
species, needs clarification. 

Future surveys for Alvar in the Grand Traverse islands 
may be worthwhile as this community type has only very 
recently been recognized and acknowledged in Wisconsin.

Additional Information
Additional information on similar or somewhat related 
communities may be found in the natural community 
descriptions for Great Lakes Alkaline Rockshore, Great 
Lakes Beach, Great Lakes Dune, Boreal Forest, Oak Open-
ings, and Bedrock Glade. This community corresponds 
most closely to the U.S. National Vegetation Classification 
(US NVC) type GECL005126 Mixed Conifer / Common 
Juniper Alvar Woodland (Faber-Langendoen 2001); how-
ever, none of the types described in the National Vegeta-
tion Classification at this time are really close fits for the 
Wisconsin occurrences. This may in part be due to edge of 
range effects as well as to the significant impacts of past and 
ongoing disturbance. 

At least one reviewer thought that it was reasonable to 
classify Wisconsin stands (or at least the Red Banks site) as a 
calcareous bedrock glade. A case can be made for that, but it 
should be noted that the Door Peninsula sites do have geo-
graphic, geologic, functional, and compositional attributes in 
common with the communities described in the US NVC as 
“alvars.” It should also be noted that no “limestone (or dolo-
mite) glade” community has been recognized elsewhere in 
Wisconsin, so for the time being, “Alvar” seems like the more 
appropriate natural community name. 
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