
Oak Barrens (Global Rank G3; State Rank S2) 
Overview: Distribution, Abundance,  
Environmental Setting, Ecological Processes
Oak Barrens is a fire-dependent, fire-maintained savanna 
community characterized by a scattering of oaks and shrubs 
interspersed with openings that are vegetated with prairie 
grasses, forbs, and patches of low shrubs and woody herbs. 

Historically, the Oak Barrens community was most com-
mon and widespread on xeric, acid sands of low nutrient 
content south of the Tension Zone. Periodic wildfires, which 
could be frequent and catastrophic, maintained the type and 
prevented succession to closed, densely stocked forests of oak. 
Susceptibility to drought, periodic wildfire, growing season 
frosts, and low nutrient availability initially made barrens sites 
unattractive to Euro-American settlers looking for farmland.

Landforms that supported oak barrens included sandy 
glacial outwash, glacial lakebeds and associated ancient dune 
fields and beach ridges, and broad sand or gravel terraces 
found along southwestern Wisconsin’s major rivers. Among 
the rivers flanked by sandy terraces that supported barrens 
and open sand prairie vegetation were the Mississippi and the 
lower reaches of the Wisconsin, Chippewa, and Black. In the 
Driftless Area, barrens communities also occurred on sandy 

soils derived from the erosion of sandstone ridges over long 
periods of time. 

The vegetation mosaic on the river terraces included vari-
ous stages of fire-dependent communities (prairies and bar-
rens) transitioning, sometimes abruptly, to wetlands in the 
river floodplains, and oak-dominated forest, woodland, or 
savanna on the adjoining bluffs. North and east of the Drift-
less Area, the barrens co-occurred with dry forests of oak or 
jack pine, sometimes closely associated with extensive wet-
lands of shrub-carr, sedge meadow, or bog. 

Eventually, after those lands deemed best suited to agri-
cultural use had been claimed by early Euro-American set-
tlers, farming was attempted on increasingly marginal lands. 
Many of these areas supported barrens or sand prairie veg-
etation. Agricultural enterprises on such inhospitable sites 
often failed but not until after the native plant communities 
had been plowed, grazed, planted to pines, or otherwise sig-
nificantly altered. 

Many of the broad river terraces now support farms, sub-
divisions, transportation and utility rights-of-way, villages, 
and several cities, including La Crosse and Prairie du Chien. 
These developments and others have collectively destroyed or 
altered most of the native vegetation that formerly occupied 
the more level areas between the river floodplains and the rug-
ged bedrock-cored bluffs. It is important to recognize that not 
only is the Oak Barrens community now rare and in urgent 
need of conservation action, but the highly threatened terrace 
barrens (by development and encroachment of woody vegeta-
tion) occupy especially important locations in the vegetation 
mosaic for species that live in aquatic or wetland habitats for 
much of the year but need semi-open upland areas to complete 
critical parts of their life cycle (for example, nesting by turtles). 

Pines, especially jack pine, did and still do occur in some 
of the southern “oak barrens,” even along the lower Wiscon-
sin River, which is near the southernmost range extremity 
for the community type and for what is essentially a boreal 
tree. The presence or absence of pines is not by itself an accu-
rate indicator of whether a given stand should be classified as 
“Oak Barrens” or “Pine Barrens,” though in general the pines 
were better represented in the barrens of the north (where 
they were sometimes removed by human actions, especially 
large red pines) and the oaks to the south (especially black 
and white oaks). The diversity of prairie understory species 
generally declines from south to north. The prevalence and 
cover values of heath associates may be higher in the north 
(especially in the far north where many prairie species have 
dropped out), but this needs clarification via further investi-
gation and additional sampling. 

It has been suggested by several reviewers that only a 
single, highly variable community—a “pine-oak barrens” 
type—be recognized. Note however, that barrens heavily 
dominated by pines support a number of species not present 

Locations of Oak Barrens 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 occurrence of this community 
is present, has been documented, and the data incorporated into the 
Natural Heritage Inventory database.
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Caryville Savanna State Natural Area is an oak barrens-prairie com-
plex on an island within the floodplain of the Chippewa River. The 
curvilinear arrangement of the oaks at this site is due to the deposi-
tion of sandy ridges by past floods. Areas between the ridges gener-
ally support prairie vegetation. Dunn County. Photo by Eric Epstein, 
Wisconsin DNR.

in the southern oak-dominated barrens. It remains impor-
tant to continue to treat stands dominated by oaks, pines, or 
mixtures of these as entities that may offer very different con-
servation opportunities. An assessment of this sort requires a 
region wide or, at the very least, a landscape perspective when 
the aim is to provide for the needs of all species dependent 
on barrens communities. 

Community Description: Composition and 
Structure
The dominant tree in the southern and central portions of the 
community’s Wisconsin range is black oak (Quercus velutina), 
though other oaks, especially northern pin oak (Q. ellipsoida-
lis), bur oak (Q. macrocarpa), and white oak (Q. alba) may also 
be important. Both black and northern pin oaks have been 
documented in the same stands in central Wisconsin, and the 
two species are known to hybridize. Neither of these trees typi-
cally reaches the size or picturesque appearance of the huge 
open-grown bur oaks that dotted the deep-soil oak savannas 
characteristic of more nutrient-rich sites elsewhere in southern 
Wisconsin and the Upper Midwest. Conditions in the barrens 
were drier, droughts were frequent, and catastrophic fires were 
a constant threat. Canopy closure was highly variable, depend-
ing on the frequency and severity of past fires. In frequently 
burned stands (e.g., at intervals of three to five years) the domi-
nant oaks are often root sprouts (referred to as “grubs”) and are 
maintained at a height of only one to two meters, sometimes 
less. In stands burned at intervals of decades, the trees become 
larger, and canopy closure may quickly increase. Stands that 
receive frequent fires of low intensity may be characterized by 
scattered, relatively large, open-grown trees.

Both canopy and shrub layer can be highly variable in den-
sity. Common Oak Barrens shrubs include American hazel-
nut (Corylus americana), lead-plant (Amorpha canescens), 
sweet-fern (Comptonia peregrina), prairie willow (Salix humi-
lis), prairie red-root (Ceanothus herbaceus), gray dogwood 

(Cornus racemosa), staghorn sumac (Rhus hirta), and smooth 
sumac (R. glabra). 

Heath species, from the family Ericaceae, include early 
low blueberry (Vaccinium angustifolium), velvet-leaf blue-
berry (V. myrtilloides), bearberry (Arctostphylos uva-ursi), 
and occasionally huckleberry (Gaylussacia baccata). This 
group of shrubs may be more common in central and north-
ern barrens stands, irrespective of the most prevalent trees, 
and also in stands typed as Pine Barrens. However, we have 
documented patches of heath in oak-dominated river terrace 
barrens as far south as the lower Wisconsin River. 

Common or characteristic graminoids may include June 
grass (Koeleria macrantha), little blue-stem (Schizachy-
rium scoparium), needlegrass (Stipa spartea), big blue-stem 
(Andropogon gerardii), prairie dropseed (Sporobolus het-
erolepis), Pennylvania sedge (Carex pensylvanica), running 
savanna sedge (C. siccata), Great Plains flat sedge (Cyperus 
lupulinus), and Schweinitz’s flat sedge (C. schweinitzii). Other 
grasses of potential occurrence in Oak Barrens habitat are 
panic grasses (Dicanthelium spp.), three-awn grasses (Aris-
tida spp.), Canada wild-rye (Elymus canadensis), sandbur 
(Cenchrus longispinus), lace grass (Eragrostis capillaris), and 
fall witch grass (Digitaria cognata).

Geographic location, past disturbance, land use history, and 
distance from other remnants are among the factors that may 
strongly influence the composition of any given stand of Oak 
Barrens, but among the representative forbs are goat’s rue (Teph-
rosia virginiana), wild lupine (Lupinus perennis), black-eyed 
Susan (Rudbeckia hirta), round-headed bush clover (Lespedeza 
capitata), flowering spurge (Euphorbia corollata), hoary puc-
con (Lithospermum canescens), Louisiana sage-wort (Artemisia 
ludoviciana), common spiderwort (Tradescantia ohiensis), 
prairie coreopsis (Coreopsis palmata), bracken fern (Pteridium 
aquilinum), western ragweed (Ambrosia psilostachya), bastard-
toadflax (Comandra umbellata), clasping milkweed (Asclepias 
amplexifolius), butterfly-weed (A. tuberosa), hoary frostweed 

Large oak barrens–sand prairie complex at Fort McCoy Military Res-
ervation, Monroe County. Numerous rare plants and animals have 
been documented here. Western Coulees and Ridges Ecological 
Landscape. Photo by Eric Epstein, Wisconsin DNR.



At many locations in central and northwestern Wisconsin, barrens 
are maintained via the use of relatively frequent prescribed fires. 
The stand pictured is dominated by black or northern pin oak grubs 
averaging roughly 1.5–2 meters in height interspersed with openings 
that feature many native sand prairie plants. The site is burned every 
three to five years to maintain the brush prairie conditions depicted 
here. Necedah National Wildlife Refuge, Juneau County, Central Sand 
Plains Ecological Landscape. Photo by Eric Epstein, Wisconsin DNR.

(Helianthemum bicknellii) and long-branch frostweed (H. 
canadense), bird’s-foot violet (Viola pedata), arrow-leaved 
violet (V. sagittata), field pussy-toes (Antennaria neglecta) and 
plantain pussy-toes (A. plantaginifolia), and false-dandelion 
(Krigia biflora). 

Rare plants include dwarf milkweed (Asclepias ovalifolia), 
woolly milkweed (A. lanuginosa), clustered poppy-mallow 
(Callirhoe triangulata), prairie fame-flower (Phemeranthus 
rugospermus), prairie ragwort (Packera plattensis), brittle 
prickly-pear (Opuntia fragilis), narrow-leaved dayflower 

(Commelina erecta var. deamiana), and sand violet (Viola 
sagittata var. ovata).

Sand blows, especially on ancient dunes, are common fea-
tures in stands that were formerly disturbed by activities that 
broke the prairie sod such as grazing, cultivation, or off-road 
vehicle use. While such sites are often potential entry points for 
invasive plants (some of which, such as the exotic spurges, can 
quickly spread and ultimately completely take over an entire 
community by suppressing or eliminating the native plants), 
they can also provide habitat, at least temporarily, for some 
habitat specialists. At very small scales of a few square meters or 
less, burrowing mammals such as the American badger (Taxi-
dea taxus) and plains pocket gopher (Geomys bursarius) also 
expose bare sand and create microsites featuring unvegetated 
sand. Whatever their origin, the destabilized, open sands may 
support an unusual though important subcommunity includ-
ing habitat specialists, annuals, mosses, lichens and fungi. 
Examples of these species include prairie fame-flower, brittle 
prickly-pear, sand cress (Arabis lyrata), pinweeds (Lechea spp.), 
rock spike-moss (Selaginella rupestris), various lichens, and 
earthstar fungi (Geastrum spp.). Certain herptiles and inver-
tebrates also key in on areas of exposed sand. 

Numerous animals of conservation concern, including 
many rare species, are strongly associated with remnant bar-
rens (Mossman et al. 1991, Kirk and Bomar 2005, Kirk 1996). 
Mammals, birds, herptiles, and invertebrates are among the 
groups containing rare, declining, or otherwise noteworthy 
species that are strongly allied with barrens habitats. Examples 
include American badger, plains pocket gopher, Lark Spar-
row (Chondestes grammacus), Common Nighthawk (Chor-
deiles minor), Bell’s Vireo (Vireo bellii), slender glass lizard 
(Ophisaurus attentuatus), Blanding’s turtle (Emydoidea bland-
ingii), gophersnake (Pituophis catenifer), Karner blue butterfly 
(Lycaeides melissa samuelis), phlox moth (Schinia indiana), 
frosted elfin (Callophrys irus), and rare tiger beetles such as 
the northern barrens tiger beetle (Cicindela patruela patruela). 

Conservation and Management Considerations
The Oak Barrens community has been decimated through-
out much of its southwestern and central Wisconsin range 
where it was historically most abundant. Wildfire and peri-
odic drought were among the important natural distur-
bances that maintained this dynamic vegetation type. More 
recently, oak wilt has created canopy openings, which can 
benefit species adapted to or dependent on high light levels. 
Burrowing animals (mammals, herptiles, and some inver-
tebrates) create critical habitats that are needed by other 
animals and some plants. 

Major conservation concerns include continued fire sup-
pression and a subsequent increase in the cover of woody 
plants, habitat fragmentation and stand isolation, and conver-
sion of barrens communities to monotypic plantations of pine. 
On river terraces and in central Wisconsin, the spread of cen-
ter pivot irrigation into sandy scrub oak habitats (especially 
in and around the bed of extinct Glacial Lake Wisconsin) has 

This aerial shot depicts a sandy area on the margins of extinct Gla-
cial Lake Wisconsin that is being managed via prescribed fire and 
mechanical brushing to restore the oak barrens community that for-
merly covered vast areas of the Central Sand Plains Ecological Land-
scape. The small dark spots on the light background are oak “grubs”; 
the more even light tones are patches of sedge meadow, sometimes 
bordered by darker areas representing zones of tall deciduous shrubs 
such as speckled alder. Necedah National Wildlife Refuge, Juneau 
County. Photo by Eric Epstein, Wisconsin DNR.



Restoration of this mixed pine-oak barrens by the U.S. Fish and Wild-
life Service began several decades ago. Canopy closure and dense 
understory brush were reduced using mechanical means along 
with periodic prescribed fire, which is now the primary maintenance 
tool. Declining species such as the Red-headed Woodpecker are 
among those that have benefitted from this work. Rare plants and 
invertebrates also occur here. Necedah National Wildlife Refuge, 
Juneau County, Central Sand Plains Ecological Landscape. Photo by 
Armund Bartz, Wisconsin DNR.

been accompanied or followed by the conversion of barrens 
and dry forest communities into row crop fields. 

Invasive plants that are serious problems at this time include 
exotic shrubs such as common buckthorn (Rhamnus cathar-
tica) and Tartarian honeysuckle (Lonicera tatarica) and herbs 
such as leafy spurge (Euphorbia esula), cypress spurge (E. cypa-
rissias), spotted knapweed (Centaurea biebersteinii), Canada 
bluegrass (Poa compressa), Kentucky bluegrass (P. pratensis), 
and sheep sorrel (Rumex acetosella). In formerly grazed stands, 
the understory may become dominated by dense sods of the 
native but sometimes weedy Pennsylvania sedge.

Eastern white pine (Pinus strobus) is sometimes a compo-
nent of barrens remnants, especially in central Wisconsin, in 
stands that have not been burned for many decades. Because 
white pine can live for centuries, has the capability of reaching 
very large size (with respect to other barrens trees), and casts 
deep shade as it grows, it should not be encouraged where the 
goal is to maintain or increase native plants and animals that 
will not thrive under shady conditions or in deep needle duff. 

Areas in which agriculture was attempted but later aban-
doned due to unproductive soils, drought, and growing sea-
son frosts were sometimes planted to black locust (Robinia 
pseudoacacia) in an attempt to curb erosion. Once estab-
lished, black locust is capable of spreading explosively and 
can be very difficult to eradicate. The closely related bristly 
locust (Robinia hispida) is not as widespread or abundant but 
has also become problematic in some areas. 

Stands that were allowed to succeed to densely stocked 
forests with high canopy closure may eventually lose those 
groundlayer species best adapted to conditions that allow 
more light to reach the surface. When such stands are incor-
porated into barrens restoration projects, it may be necessary 
to include direct seeding, or even planting, to reestablish the 
more sensitive, and often some of the most characteristic, 
native barrens plants (Ralston and Cook 2013). 

In southwestern Wisconsin’s Driftless Area, Oak Bar-
rens occur mostly on sandy terraces along large rivers in a 
context that is now likely to consist of lands used intensively 
for agricultural or commercial forestry purposes. Residen-
tial development is also a rapidly increasing land use on the 
terraces bordering the major rivers. However, some of the 
largest and most intact remnants are associated with restora-
tion opportunities that include dense, thicket-like stands of 
dry oak forests and surrogate grasslands. When planned and 
managed appropriately these could increase the effective size 
of the Oak Barrens remnants and accommodate active man-
agement that included activities such as prescribed burns, 
mechanical thinning of the canopy and woody understory, 
and the restoration, establishment and maintenance of con-
nections between barrens patches. 

At some locations, the barrens remnants have also retained 
functional connections with other natural communities, such 
as upland forests or wetlands in the floodplain. Existing public 
ownerships, e.g., the Lower Wisconsin State Riverway, state 
wildlife and natural areas, the Trempealeau National Wildlife 

Refuge, and significant holdings by private NGOs such as The 
Nature Conservancy, Mississippi Valley Conservancy, and The 
Prairie Enthusiasts provide excellent core areas on which to 
cooperatively and compatibly focus management and protec-
tion opportunities beyond jurisdictional boundaries. 

Conservation and management opportunities for this 
globally rare natural community in Wisconsin are highly 
significant because scattered remnants have persisted, and 
some of them are embedded within extensive xeric forests 
in which some of the barrens flora has survived in gaps (e.g., 
due to logging, oak wilt, or for other reasons) or along open 
edges. In addition, the oak barrens community supports 
numerous rare plants and animals, including several feder-
ally listed species. 

It may be valid, or at the very least, practical, to describe 
a “Pine-Oak Barrens” in which the relative representation of 
trees is at least 25% pines and 25% oaks. This more accu-
rately reflects overstory composition, especially in parts of 
central Wisconsin. 

Additional Information
For information on similar or related natural communi-
ties, see the descriptions for Pine Barrens, Sand Prairie, 
Oak Openings, Dry Prairie, Central Sands Pine-Oak For-
est, Southern Dry Forest, Northern Dry Forest and, in the 
“Selected Habitats” section, Sand Barrens. Wisconsin’s Oak 
Barrens corresponds most closely to the U.S. National Vegeta-
tion Classification type CEGL002492 Black Oak/Lupine Bar-
rens (Faber-Langendoen 2001), though a number of variants 
also occur here. 
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