
Overview: Distribution, Abundance,  
Environmental Setting, Ecological Processes
Bedrock Glades are xeric, sparsely vegetated natural com-
munities occurring on horizontal or gently sloping bed-
rock exposures. In Wisconsin, Bedrock Glades have been 
documented on various rock substrates, including quartzite, 
basalt, granite, and dolomite. Soils are thin, often discontinu-
ous, and are sometimes limited to small accumulations of 
organic matter or mineral particles occupying fractures and 
small hollows in the rock surface. Water sometimes collects 
in depressions and fissures. On some sites, vegetation may be 
entirely absent; on others, crustose lichens and mosses form 
the most extensive plant cover. Because of the unusual and 
extreme site conditions, glades are sometimes inhabited by 
highly specialized plants and animals. 

In Wisconsin, Bedrock Glades are rare, small patch com-
munities, with many examples covering 10 acres or less. 
Distribution is limited to areas where bedrock is at or very 
close to the surface. Good examples are found in the Penokee 
Iron Range of northwestern Wisconsin, in the Baraboo Hills, 
along the lower St. Croix River in Polk County, on the margins 
of the Eau Claire River in north central Wisconsin, on the 

Menominee Indian Reservation, and at scattered locations in 
the northeast where granite and other bedrock types protrude 
through the outwash sands and tills. The glades usually occur 
as small natural openings within a matrix of forest vegetation 
and provide suitable conditions for plants and animals that are 
specialists, poor competitors, or which have found temporar-
ily acceptable habitat (refugia) where surrounding conditions 
have changed unfavorably due to fire suppression, heavy graz-
ing, trampling, quarrying, or other factors. 

Natural processes affecting glades include exfoliation, frost 
wedging, mechanical and chemical weathering, windthrow, 
and desiccation. 

Community Description: Composition and 
Structure
The flora, even in some northern Wisconsin stands, may 
include species more often associated with prairie or savanna 
habitats. The usually sparse cover of trees and shrubs typically 
includes pines, oaks, and cherries, all of which are adapted to 
cope with dry conditions. Trees, especially the oaks, are some-
times stunted and gnarly with short trunks and broadly spread-
ing branches and crowns. The “Pygmy Forest,” on quartzite 
bedrock within Devils Lake State Park, features a canopy of 
small, though not necessarily young trees, which include bur 
oak (Quercus macrocarpa), shagbark hickory (Carya ovata), 
eastern red-cedar (Juniperus virginiana), and ashes. 

In northern Wisconsin, trees associated with glades include 
red pine (Pinus resinosa), jack pine (P. banksiana), eastern white 
pine (P. strobus), balsam fir, (Abies balsamea), northern pin oak 
(Quercus ellipsoidalis), white birch (Betula papyrifera), big-tooth 
aspen (Populus grandidentata), and cherries (Prunus spp.). 

Shrubs occurring in glades are smooth sumac (Rhus gla-
bra), staghorn sumac (R. hirta), northern bush-honeysuckle 

Bedrock Glade (Global Rank G 2; State Rank S2) 

Locations of Bedrock Glade in Wisconsin. The deeper hues shading 
the ecological landscape polygons indicate geographic areas of 
greatest abundance. An absence of color indicates that the commu-
nity has not (yet) been documented in that ecological landscape. The 
dots indicate locations where a significant occurrence of this com-
munity is present, has been documented, and the data incorporated 
into the Natural Heritage Inventory database.
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Bedrock glade on basalt near the St. Croix River, with sparse canopy 
of oaks over prairie herbs and rock specialists. Interstate State Park, 
Polk County, Forest Transition Ecological Landscape. Photo by Eric 
Epstein, Wisconsin DNR.



(Diervilla lonicera), pin cherry (Prunus pensylvanica), early low 
blueberry (Vaccinium angustifolium), serviceberries, and roses.

Among the vascular herbs documented in Bedrock Glades 
are little blue-stem (Schizachyrium scoparium), poverty oat 
grass (Danthonia spicata), prairie dropseed (Sporobolus het-
erolepis), side-oats grama (Bouteloua curtipendula), Penn-
sylvania sedge (Carex pensylvanica), crinkled hair grass 
(Deschampsia flexuosa), mountain rice grass (Oryzopsis 
pungens), wild columbine (Aquilegia canadensis), early but-
tercup (Ranunculus fascicularis), yellow star-grass (Hypoxis 
hirsuta), three-toothed cinquefoil (Sibbaldiopsis tridentata), 
bristly sarsaparilla (Aralia hispida), and several panic grasses 
(Dicanthelium spp.). 

Ferns adapted to xeric bedrock habitats such as rusty 
woodsia (Woodsia ilvensis), marginal shield fern (Dryopteris 
marginalis), and common polypody (Polypodium virginia-
num) are characteristic of glade habitats, as is the fern ally 
rock spike-moss (Selaginella rupestris). Many species of non-
vascular plants, especially lichens and mosses, occur on open 
or lightly shaded bare rock exposures. 

Rare plants known to inhabit glades are climbing fumitory 
(Adlumia fungosa), Missouri rock-cress (Arabis missouriensis), 
Rocky Mountain sedge (Carex backii), purple clematis (Clem-
atis occidentalis), fragrant fern (Dryopteris fragrans), brittle 
prickly-pear (Opuntia fragilis), eastern prickly-pear (O. humi-
fusa), and prairie fame-flower (Phemeranthus rugospermus). 

Other rarities include plant species that may have been 
more widespread historically, mostly in open oak woodland 
or savanna habitats. These species apparently found suitable 
refugia in glade environments as the habitats around them 
became dense forests in the absence of periodic wildfire. 
Examples of this group include slender bush-clover (Lespe-
deza virginica) and violet bush-clover (L. violacea).

Some dolomite glades are the only localities known to sup-
port certain lichens, such as some species of Verrucaria, and 
the group known as cyanolichens, which contain cyanobac-
teria as the photobiont. 

Nests of the Common Nighthawk (Chordeiles minor) have 
been recorded from Bedrock Glades, and sites that include 
dense stands of conifers may host Turkey Vulture (Cathartes 
aura) roosts and hunting perches for raptors. Deep fissures 
in the bedrock may serve as roosting sites for cave bats. The 
prairie skink (Plestiodon septentrionalis) has been noted on 
glades near the St. Croix River in northwestern Wisconsin. 

Conservation and Management Considerations
As the Bedrock Glade community (probably a group of related 
communities that vary more by differences in the nonvascu-
lar flora than in the vascular plants, and because of what is 
around them) has not been previously described or recog-
nized by most natural resource management agencies in Wis-
consin, few relevant data are available to guide the decisions 
and actions of conservation planners and managers beyond 
the presence of rare species and the established values of the 
ecological context within which the glades occur. Specialists 
can persist even on small isolated patches of suitable habitat, 

This open glade on quartzite grades into a “pygmy” woodland of 
stunted bur oak and shagbark hickory in the Baraboo Hills. Sauk 
County, Western Coulees and Ridges Ecological Landscape. Photo 
by Eric Epstein, Wisconsin DNR.

This semi-open glade community on basalt bedrock near the St. 
Croix River features sparse vegetation cover of scattered oaks, prairie 
grasses and forbs, mosses, and lichens. Polk County, Forest Transition 
Ecological Landscape. Photo by Eric Epstein, Wisconsin DNR.



Seneca Bluff is composed of igneous rock and features exposed 
bedrock at the surface, stunted oaks, and a diverse group of prai-
rie herbs along with xeric bedrock specialists. Green Lake County, 
Central Sand Hills Ecological Landscape. Photo by Eric Epstein, Wis-
consin DNR.

making protection, especially on public lands, a priority even 
when glade size and context are not ideal. 

As this is at least in part a “primary community,” often 
occurring on rock with little or no soil development, appropri-
ate management measures are uncertain, and stewards should 
generally proceed cautiously. For general information on 
glade conservation and management, see Nelson (2005) and 
Anderson et al. (1999). Though the open community struc-
ture and some of the associated species suggest that manage-
ment appropriate for Wisconsin’s fire-dependent prairies and 
savannas might also be applied to the glades, occurrences with 
significant cover of nonvascular species should be approached 
carefully and the establishment of refugia considered early on 
for fire sensitive lichens, mosses, and invertebrates. That being 
said, fire originating via lightning strikes or through human 

activities certainly played a role in the partial maintenance of 
at least some glades. In addition, trees and shrubs have cer-
tainly encroached on glade habitats or surroundings that were 
formerly more open, due to fire suppression. 

Disturbances adversely impacting glade habitats include 
quarrying, grazing, trampling (including along poorly sited 
foot trails), road construction, and home development. Inva-
sive species observed in glades include Oriental bittersweet 
(Celastrus orbiculata), spotted knapweed (Centaurea bieber-
steinii), leafy spurge (Euphorbia esula), Tartarian honeysuckle 
(Lonicera tatarica), the nonnative bluegrasses (Poa compressa 
and P. pratensis), and common buckthorn (Rhamnus cathar-
tica). Increasingly severe droughts and deteriorating air qual-
ity are also potentially important factors that may adversely 
impact glade biota.

Lichens and mosses warrant additional survey work across 
Wisconsin’s glades. It is now known that glade vegetation on 
different substrates will sometimes support very different 
groups of nonvascular plants, at least in the cases of alkaline 
versus acidic rocks. Bedrock Glades within a mosaic of prairies, 
savannas, and “southern” hardwood forests may also harbor 
different vascular species than glades embedded within the 
extensive conifer-hardwood forests of northern Wisconsin. In 
addition, some northern glades may contain populations of 
southern disjuncts, but this has yet to be well documented. 

Additional surveys are needed to better record the glade 
biota and allow for the development of more detailed com-
munity descriptions across the type’s full Wisconsin range 
of geographic distribution and covering all bedrock types: 
igneous, metamorphic, and sedimentary. Future surveys of 
glade communities should engage specialists conversant in 
the Midwest’s nonvascular flora and also involve invertebrate 
experts. These taxa are liable to yield records of special inter-
est to conservation-oriented land managers. 

Additional Information 
See the natural community descriptions for Alvar, Bedrock 
Shore, Dry Cliff, Glaciere Talus, Great Lakes Alkaline Rock-
shore, Oak Openings, Oak Barrens, Pine Barrens, Talus For-
est, and Wet Cliff (Moist Cliff). The U.S. National Vegetation 
Classification (US NVC) associations most closely resembling 
Wisconsin’s Bedrock Glade include CEGL002491 Mixed Pine 
(Oak) Igneous – Metamorphic Rock Outcrop (northeastern 
Wisconsin, possibly Penokees) and CEGL005276 Midwest-
ern Oak Woodland – Quartzite Glade (Baraboo Hills) (Faber-
Langendoen 2001). Other US NVC bedrock glade types must 
occur in Wisconsin (e.g., at least one alkaline rock type), but 
supporting data are not yet available.

Also see:
West and Welsh (1998)

FROM: Epstein, E.E.. Natural communities, aquatic features, and selected habitats of Wisconsin. Chapter 7 in The ecological land-
scapes of Wisconsin: An assessment of ecological resources and a guide to planning sustainable management. Wisconsin Department 
of Natural Resources, PUB-SS-1131H 2017, Madison. 
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