
Overview: Distribution, Abundance,  
Environmental Setting, Ecological Processes
Southern Dry Forest is a fire-maintained natural community 
that occurs mostly south and west of the Tension Zone on 
sites with one or more of the following characteristics: thin 
or coarse-textured excessively drained, drought-prone, low-
nutrient, somewhat acid soils; on slopes with warm and dry 
aspects often oriented toward the south or west; or on sites 
formerly occupied by more open natural communities but 
from which fire has been excluded for long periods of time 
where the canopy gaps have now closed in with woody species. 

Variability in composition and structure across the state’s 
ecological landscapes was the result of, and continues to be 
affected by, the physical environment, soil type and depth, 
and historical and current disturbance histories. Surface fires 
of high frequency but low intensity were thought to have 
maintained this dynamic community over time. At periods 
of decades to several centuries, catastrophic fires would have 
top-killed the trees and cleared understory vegetation as well. 
As the oaks are capable of sprouting vigorously following 
fire, such periodic events set the stage for the re-growth of a 
“new” forest. Other important natural disturbances included 
drought, windthrow, insect infestation, and disease. Browsing 
by large ungulates such as white-tailed deer, elk, and possibly 
American bison may have played a role in the maintenance of 
Southern Dry Forest by retarding succession and diminishing 
the understory density of shrubs and saplings. 

Curtis (1959), Finley (1976), and others had a great deal 
of difficulty in estimating the acreage of Southern Dry Forest 
that existed in Wisconsin prior to widespread Euro-American 
settlement of the state. In part this was because their major 
information source, the data collected during the federal pub-
lic land survey of the mid-19th century, was not amenable to 
reconstruction of the “presettlement” vegetation in a manner 
that allowed for the clear separation of distinct communities 
such as semi-treed savannas, woodlands, and dry forests. Cur-
tis’s estimate of the area occupied by Southern Dry Forest was 
ca 970,000 acres, or about 70% of all “xeric” (i.e., dry and dry-
mesic) southern forests. This figure almost certainly included 
areas of woodland and probably savanna as in some regions 
these communities graded into one another rather seamlessly 
or existed in complex configurations that were not captured or 
noted in the public land survey. The southern savannas (Oak 
Openings and Oak Barrens) were estimated to have occupied 
much more extensive areas that covered millions of acres. 

It may be more appropriate to think of the dry oak for-
ests as part of a shifting, somewhat integrated mosaic, which 
historically included dry oak forest, oak woodland, and oak 
savanna, sometimes interspersed with large expanses of 
treeless prairie, sedge meadow, and marsh. With few excep-
tions, many of the sites managed with the explicit goal of 
perpetuating Southern Dry Forest are too small to manage 

Southern Dry Forest (Global Rank G4; State Rank S3) 

for a complex mosaic of intergrading, fire-dependent natural 
communities. The focus is more often on a specific commu-
nity or community structure, sometimes at the expense of 
the others. This is partially due to the condition of southern 
Wisconsin’s landscapes in the 21st century, including owner-
ship and land use patterns but also because of the difficulties 
inherent in managing intrinsically dynamic major vegetation 
types at smaller scales. It is also due to the present rarity of 
all Wisconsin savannas, which have tended to get priority 
attention over the dry forests. Where feasible, they should 
not necessarily be considered separately. 

Community Description: Composition and 
Structure
Common canopy dominants are black oak (Quercus velu-
tina) and white oak (Q. alba), but tree composition may show 
considerable variability. Important associates (any of which 
may be at least locally dominant in given situations) are bur 
oak (Q. macrocarpa), shagbark hickory (Carya ovata), big-
tooth aspen (Populus grandidentata), black cherry (Prunus 
serotina), northern pin oak (Quercus ellipsoidalis), and rarely, 
northern red oak (Quercus rubra). The canopy oaks create 

Locations of Southern Dry Forest in Wisconsin. The deeper hues shad-
ing 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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a leaf mosaic that admits more light to the understory than 
forests dominated by mesophytic trees such as sugar maple 
(Acer saccharum), American basswood (Tilia americana), 
and American beech (Fagus grandifolia). The oaks, especially 
on those steep south- and west-facing slopes that receive sub-
stantial amounts of lateral sunlight, admit more light and cast 
less shade than most of the mesophytic species.

As a partial consequence of these somewhat higher light 
levels (and in the absence of fire), the shrub layer is often 
well developed, with brambles (Rubus spp.), gray dogwood 
(Cornus racemosa), American hazelnut (Corylus americana), 
and elderberry (Sambucus canadensis) among the most com-
mon species. Virginia creeper (Parthenocissus quinquefolia) 
is a common vine in some of these forests. 

An exception to this condition may occur in oak forests 
on droughty sands in the Central Sand Plains and Central 
Sand Hills ecological landscapes. On sites where Pennsyl-
vania sedge (Carex pensylvanica) has formed dense sods, 
the understory may exhibit greatly simplified structure and 
composition, with few shrubs or saplings and low diversity 
of herbs. In such situations, successional processes appear 
greatly retarded, if not stagnant. This may be due to a combi-
nation of harsh site conditions, stand origins from more open 
communities such as Oak Barrens, past grazing, prolonged 
periods of heavy shading, and long-term fire suppression 
(Ralston and Cook 2013). An alternate name for Pennsylva-
nia sedge is “common oak sedge.” 

Larger gaps in the oak canopy of one to several acres are 
sometimes occupied by patches in which species such as 
shagbark hickory, black cherry, or big-tooth aspen are locally 
important or even dominant. 

Some of the more widespread and characteristic herbs of 
Southern Dry Forest are false Solomon’s-seal (Maianthemum 
racemosum), starry false Solomon’s-seal (M. stellatum), wild 
geranium (Geranium maculatum), hog-peanut (Amphicar-
paea bracteata), bottlebrush grass (Elymus hystrix), broad-leaf 
enchanter’s-nightshade (Circaea lutetiana), American lop-
seed (Phryma leptostachya), common agrimony (Agrimonia 
gryposepala), black-seeded rice grass (Oryzopsis racemosa), 
bracted tick-trefoil (Desmodium cuspidatum), and rough-
leaved sunflower (Helianthus strumosus). Other tick-trefoils 
(Desmodium spp.) and sunflowers (Helianthus spp.) also occur 
quite frequently in the dry oak forests. Among the ferns found 
in these habitats are bracken fern (Pteridium aquilinum) and 
interrupted fern (Osmunda claytoniana). 

Stands occurring on steeper south or west-facing slopes 
or that originated from oak savanna or woodland rather 
than from former forests may retain prairie species such 
as lead-plant (Amorpha canescens), common spiderwort 
(Tradescantia ohiensis), flowering spurge (Euphorbia corol-
lata), showy goldenrod (Solidago speciosa), and New Jersey 
tea (Ceanothus americanus). Heavy and persistent shading 
reduces the vigor and abundance of these and other more 
light-demanding plants, and eventually they will disappear 
or be severely suppressed. 

Some of the rare plants associated with Southern Dry 
Forest are yellow giant hyssop (Agastache nepetoides), wood-
land boneset (Eupatorium sessilifolium var. brittonianum), 
narrow-leaved dayflower (Commelina erecta var. deamiana), 
and kitten-tails (Besseya bullii). Chinquapin oak (Quercus 
muhlenbergii), one of Wisconsin’s rarest and most locally 
distributed trees, grows on xeric sites on calcareous bluffs 
above the Mississippi River where it is locally common, even 
dominant or co-dominant, as a member of forests, wood-
lands, and savannas. 

Larger stands of dry forest, which in the more complex 
terrain of the Driftless Area are sometimes mixed with dry-
mesic and even mesic hardwood forests, support many sensi-
tive forest interior species. These include rare birds such as the 
Worm-eating (Helmitheros vermivorum), Hooded (Setophaga 
citrina), and Cerulean Warblers (Setophaga cerulea), other 
species of conservation concern such as Red-headed Wood-
pecker (Melanerpes erythrocephalus), Wood Thrush (Hylo-
cichla mustelina), and Summer Tanager (Piranga rubra), and 
characteristic species such as Scarlet Tanager (P. olivacea), 
Eastern Wood-Pewee (Contopus virens), Tufted Titmouse 
(Baeolophus bicolor), Eastern Screech-Owl (Megascops asio), 
and Pileated Woodpecker (Dryocopus pileatus). Other nota-
ble animals occurring in Southern Dry Forest are woodland 
vole (Microtus pinetorum), eastern red bat (Lasiurus borea-
lis), northern long-eared bat (Myotis septentrionalis), gray 
ratsnake (Pantherophis spiloides), timber rattlesnake (Cro-
talus horridus), North American racer (Coluber constrictor), 
and ornate box turtle (Terrapene ornata). Mammals such as 
white-tailed deer (Odocoileus virginiana), eastern chipmunk 
(Tamias striatus), and squirrels (Sciurus spp.) feed heav-
ily on acorns, as do birds such as Wild Turkey (Meleagris 
gallopavo), Wood Duck (Aix sponsa), and Ruffed Grouse 
(Bonasa umbellus).

The large canopy oaks are highly significant in that they 
provide an important food source for songbirds during their 
spring migrations. The peak migration period for many wood 
warblers and vireos and other Neotropical migrants coincides 
fairly closely with the flowering of the oaks and early emer-
gence of the leaves. The young leaves are fed upon by newly 
hatched caterpillars, and these in turn are fed upon by the 
returning insectivorous songbirds (Wood et al. 2012). 

Conservation and Management Considerations
Although site conditions may prevent succession of a Southern 
Dry Forest to a community dominated by more mesophytic 
tree species (Nowacki and Abrams 2008), in the absence of 
fire, the shrub/sapling stratum will increase in density and 
height, making regeneration of the light-demanding canopy 
oaks more difficult over time because of the reduced amount 
of light reaching the understory. The increased shade also 
suppresses growth of desirable native understory plants. 
Many of the colonizing or invading species are fire intoler-
ant (or they may not carry fire well), changing not only stand 
composition but future structure and function as well. 



Grazing has occurred in many stands (over 85% of those 
looked at by Curtis and his associates), a practice that may 
eliminate some of the more sensitive native herbs and allow 
for increases in the abundance of nonnative grasses such as 
Kentucky bluegrass (Poa pratensis) and Canada bluegrass (P. 
compressa) and invasive broad-leaved herbs such as garlic 
mustard (Alliaria petiolata). Other grazing impacts are soil 
compaction, reduced water infiltration, and dissemination 
of plant propagules from weedy plants, which may include 
both native and nonnative species. Recovery from grazing 
may be extremely slow, especially if there was an increase 
in woody plants unpalatable to livestock such as thorny or 
spiny shrubs and an increase in shade-tolerant weeds. Exces-
sive and repeated browsing by white-tailed deer may limit 
the vigor of small oaks, especially if they are also being sup-
pressed by shade. 

The canopy of this hardwood-dominated forest is composed mostly 
of white and black (or northern pin) oaks. Overmeyer Hills, Black 
River State Forest, Central Sand Plains Ecological Landscape. Photo 
by Eric Epstein, Wisconsin DNR. 

Natural Heritage Inventory zoologist Bill Smith is pictured here with 
a huge black oak in an old stand of southern dry forest in western 
Grant County. This site supports a number of rare forest interior birds 
and a flora that is representative of undisturbed xeric hardwood 
forests in the Driftless Area. Western Coulees and Ridges Ecological 
Landscape. Photo by Eric Epstein, Wisconsin DNR.

Southern Dry Forest is susceptible to severe infestations 
of invasive shrubs, especially common buckthorn (Rhamnus 
cathartica), Tartarian honeysuckle (Lonicera tatarica), hybrid 
Bell’s honeysuckle (Lonicera x bella), Asian fly honeysuckle 
(L. morrowii), multiflora rose (Rosa multiflora), Japanese bar-
berry (Berberis thunbergii), and, in stands that were formerly 
heavily grazed, the native common prickly-ash (Zanthoxy-
lum americanum). Following logging or severe windstorms, 
already infested stands of this community may be subject 
to an explosive proliferation of invasive shrubs as well as by 
native brambles. 

Some stands, such as those on droughty, low nutrient 
sands in central Wisconsin, show a very simple structure 
with an open understory dominated by dense sods of Penn-
sylvania sedge and few shrubs or saplings. This characteristic 
is apparently most common in the central sands and even at 
some locations well north of the Tension Zone in the sandy 
parts of places such as Marinette County (Northeast Sands 
Ecological Landscape). 

The process of high-grading, in which trees with the great-
est commercial value are removed, remains problematic in 
parts of southwestern and central Wisconsin where oak-
dominated dry forests are common and widespread. This 
practice does not necessarily lead to the removal of the larg-
est trees, as very large oaks—especially when open-grown—
may contain serious flaws from a commercial perspective. 
Though the complete loss of oak from the driest sites is 
unlikely (due to reduced competition from mesophytic tree 
species and the sprouting capability of the oaks), such stands 
may become dominated by trees with multiple trunks. Stands 
composed of black, northern pin, or bur oaks do not have the 
commercial potential of the dry-mesic forests in which white 
and red oaks are the dominant trees and are capable of attain-
ing large sizes under forest-grown conditions. Conversion 
of stands composed of “low value” (we’re talking short-term 
economic perceptions here) black, bur, or northern pin oak 
to red pine plantation monotypes has been common in some 
areas, especially in the sand counties of central Wisconsin 
and on the sandy terraces flanking some of the large rivers 
in the southwest. 

Pathogens affecting Southern Dry Forest include oak wilt 
(Ceratocystis fagacearum), a fungus of uncertain origin that 
is spread by root grafts or sap beetles carrying spores from 
infected trees to wounded but uninfected individuals. On dry 
sites, black and northern pin oaks are thought to be the most 
susceptible species. In recent years, the gypsy moth (Lyman-
tria dispar), a nonnative insect, has been spreading across 
Wisconsin from east to west. Heavy or repeated infestations 
can defoliate oaks (among many other tree species), and these 
attacks may be fatal if the trees are also stressed by drought 
or other phenomena. The black and northern pin oaks may 
be especially susceptible during drought years when they 
grow in dense stands on very dry sites. This has also been a 
justification for the conversion of dry oak forests to planted 
red pines and for extensive aerial applications of herbicides. 



Among the conservation challenges presented by South-
ern Dry Forest are the variability in composition and site 
characteristics, stand origin (from pre-existing forest, wood-
land, or savanna), and on some sites in the absence of distur-
bance, the potentially short tenure (single generation) of the 
canopy oaks. Stands that represent overgrown oak savannas 
due to prolonged periods of fire suppression may differ in 
many ways from those that had previously existed as forests. 
For example, the groundlayer associates, successional trajec-
tories, and conservation opportunities may be very different.

On sites with severe nutrient and moisture retention 
limitations, succession to forest communities dominated 
by mesophytes will occur very slowly or not at all. It seems 
reasonable to postulate that from a biodiversity perspective 
effective conservation of Southern Dry Forest will need to 
be a more inclusive and dynamic process, encompassing a 
range of cover types, environmental settings, and stand ori-
gins. Stand size and context are especially important con-
siderations for viable management of all components of this 
community to accommodate sensitive groundlayer plants 
(especially those that are fire-adapted, thrive in gaps, and do 
best under a filtered or periodically open light regime rather 
than under relatively heavy and constant shade), area-sensi-
tive animals, and changing environmental conditions and to 
provide greater flexibility to managers whose goal is perpetu-
ation of a natural community rather than simply a cover type 
or source of fiber. Appropriate incentives to help landowners 
restore and maintain community composition, structure, and 
function over time are largely missing from the conservation-
ists’ toolkit at this time. 

There are probably classification issues here as well. For 
example, in the absence of periodic fire, it really doesn’t seem 
as if the dense “forests” of small black and northern pin oaks in 
the central sands or on sand terraces along western Wisconsin’s 
major rivers are all that similar to stands on thin but heavier 
soils on steep slopes or ridge tops in the Driftless area. Closed-
in oak openings seem quite apart from the concept of a “natural 
community”—they are the product of a disrupted disturbance 
regime of periodic wildfire that had been in place for centuries 

if not millennia. In these cases, the management choices could 
include restoration of dry forest composition, structure, and 
function as the top priority or the development of semi-natural 
forests that will provide areas of extensive forest habitat that are 
now absent from but needed in parts of southern Wisconsin 
where deforestation has been most severe. At suitably large 
scales, these need not be mutually exclusive choices. 

Additional Information 
For information on similar communities, see the descriptions 
for Southern Dry-mesic Forest, Central Sands Pine-Oak 
Forest, Oak Barrens, Oak Openings, Oak Woodland, and 
Northern Dry Forest. The U.S. National Vegetation Classifi-
cation type corresponding to Southern Dry Forest on sandy 
or gravelly sites is CEGL002078 Black Oak Forest (Faber-
Langendoen 2001). However, also refer to CEGL002142 
North-central Dry-mesic Oak Woodland (which also per-
tains to “dry” stands) and CEGL002144 Chinquapin Oak 
Bluff Woodland, which is a fairly good fit for a few Driftless 
Area blufftop stands near the Mississippi River. 
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