Central Sands Pine-Oak Forest (Global Rank G3;
State Rank S3)
Overview: Distribution, Abundance,
Environmental Setting, Ecological Processes

Central Sands Pine-Oak Forest occurs on dry-mesic to dry
to extremely dry sites with sandy soils of low fertility. Abundance is highest in the sandy regions of central Wisconsin,
where stands are within or close to the Tension Zone (Curtis
1959). There are outliers in the outwash sands of northwestern and, less commonly, northeastern Wisconsin.
The topography varies from almost level on glacial lake
plains and uncollapsed outwash to rolling on outwash sands.
Sandstone-cored ridges are prominent landforms in some
parts of the Central Sand Plains Ecological Landscape. Bedrock features may have affected past fire behavior as some of
the older stands are associated with rock outcrops or gorges.
Some sites are partially fire protected by the proximity of large
river and streams or extensive wetlands, which are abundant
in central Wisconsin in and around the bed of extinct Glacial
Lake Wisconsin.
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This is a fire-dependent community, though few data on
historic fire frequency and behavior are available. Given the
topography, the position of natural fire barriers, and condition of existing stands, it seems likely that either frequent fires
of low intensity or infrequent catastrophic fires comprised
the fire disturbance regime prior to Euro-American settlement of central Wisconsin. Some, though not all, stands are
the likely result of fire-suppression policies that were implemented across Wisconsin during the first half of the 20th
century. It is perhaps simplistic to interpret all stands of this
type as overgrown barrens.
In central Wisconsin, the terrain in and around some of
the streams includes deeply incised sandstone gorges. The
buttes, mounds, and ridges that rise so abruptly from the bed
of Glacial Lake Wisconsin offered varying slopes, aspects, and
moisture conditions. The extensive wetlands would have certainly altered fire behavior and in some cases probably served
as natural firebreaks. It is possible that the Central Sands
Pine-Oak Forest community formerly represented the low
end of the fire frequency continuum. A related but important factor is that much, if not most, of the land that is now
covered with trees has been identified and will be managed
as “forest” for the foreseeable future.
The Central Sands Pine-Oak Forests have floristic and
structural similarities to the dry and dry-mesic forests of
northern Wisconsin, but some of the stands examined also
support plants characteristic of the drier fire-dependent oakdominated forest and semi-open oak barrens communities of
southern Wisconsin. Dominants on the driest sites are often
jack pine and either Hill’s or black oak and, depending on
landform, stand history, and context, may include species
more often associated with dry sand prairies and savannas.
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Locations of Central Sands Pine-Oak Forest in Wisconsin. This natural
community is a somewhat provisional type. Some of central Wisconsin’s dry forests have both “northern” and “southern” attributes and
cannot always be easily placed in one or the other. 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.

Community Description: Composition and
Structure

The canopy dominants in older, less recently disturbed
stands are mixtures of pines and oaks, with the canopy
dominants including eastern white pine (Pinus strobus),
red pine (P. resinosa), jack pine (P. banksiana), white oak
(Quercus alba), black oak (Q. velutina), northern pin oak (Q.
ellipsoidalis), and occasionally northern red oak (Q. rubra).
Associates include black cherry (Prunus serotina), big-tooth
aspen (Populus grandidentata), quaking aspen (P. tremuloides), and sometimes bur oak (Quercus macrocarpa) and red
maple (Acer rubrum). Red maple typically fares poorly on
the drier sites.
Some stands, especially in central Wisconsin, contain
dense thickets of seedling and small sapling eastern white
pine. Important shrubs include huckleberry (Gaylussacia
baccata), American hazelnut (Corylus americana), early low

blueberry (Vaccinium angustifolium), velvet-leaf blueberry
(V. myrtilloides), and northern bush honeysuckle (Diervilla
lonicera). Occasional shrubs include maple-leaved viburnum
(Viburnum acerifolium) and serviceberries (Amelanchier spp.).
Elsewhere, the understory is typically depauperate and
sometimes very open, consisting of herbs and low shrubs
such as wood anemone (Anemone quinquefolia), poke milkweed (Asclepias exaltata), large-leaved aster (Eurybia macrophylla), Pennsylvania sedge (Carex pensylvanica), running
savanna sedge (C. siccata), moccasin-flower (Cypripedium
acaule), wintergreen (Gaultheria procumbens), partridgeberry (Mitchella repens), Canada mayflower (Maianthemum canadense), and bracken fern (Pteridium aquilinum).
A few species more often associated with sandy prairies or
barrens may be present, such as lead-plant (Amorpha canescens), flowering spurge (Euphorbia corollata), hairy puccoon
(Lithospermum caroliniense), wild lupine (Lupinus perennis),
and birdfoot’s violet (Viola pedata). Cover values of these
plants are usually low, depending in part on degree of canopy

closure, stand origin, and context. Stands in which prairie/
savanna herbs and shrubs are well represented (even with
low cover values) will in some cases indicate an opportunity
to manage for barrens or as a more transitional community
bridging the gap between open barrens and densely stocked
forest. Landscape considerations come into play here, including scale, ownership, feasibility of managing effectively with
prescribed fire, and the proximity of patches of species-rich
barrens or sand prairie.
Rare and uncommon plants noted in Central Sands PineOak Forest include woolly milkweed (Asclepias lanuginosa),
clustered sedge (Carex cumulata), straw sedge (C. straminea),
catfoot (Pseudognaphalium micradenium), grassleaf rush
(Juncus marginatus), Canada mountain rice grass (Piptatheropsis canadensis, listed as Oryzopsis canadensis by the Wisconsin State Herbarium), and sand violet (Viola sagittata var.
ovata). If rock outcrops are present, cliff goldenrod (Solidago
sciaphila), an upper midwestern endemic, may occur along
with other species found in bedrock habitats. In the Central Sand Plains Ecological Landscape, these are usually acid
sandstones, but in the Northeast Sands Ecological Landscape,
exposures of granite, basalt, and quartzite occur.
Among the animals of conservation concern associated
with this community are Eastern Whip-poor-will (Antrostomus vociferous), Red-headed Woodpecker (Melanerpes erythrocephalus), Northern Goshawk (Accipiter gentilis), eastern
red bat (Lasiurus borealis), hoary bat (L. cinereus), northern
long-eared bat (Myotis septentrionalis), silver-haired bat
(Lasionycteris noctivagans), woodland vole (Microtus pinetorum), gophersnake (Pituophis catenifer), prairie ring-necked
snake (Diadophis punctatus arnyi), and slender glass lizard
(Ophisaurus attenuatus). Large, older stands may support
forest interior bird species near their southern range limits for Wisconsin. This group includes Broad-winged Hawk
(Buteo platypterus), Blue-headed Vireo (Vireo solitaries), Pine
Warbler (Setophaga pinus), Black-throated Green Warbler
(Setophaga virens), and Blackburnian Warbler (Setophaga
fusca). If understory structure is appropriate, these stands
may also support Winter Wren (Troglodytes hiemalis) and
Hermit Thrush (Catharus guttatus).
Cutovers or recently burned stands potentially support
Common Nighthawk (Chordeiles minor), Chuck-Will’sWidow (Antrostomus carolinensis), southern passerines, and
more herptiles. The key point is that there are huge differences
between the kinds of species inhabiting older, structurally
complex stands versus thicket-like, more simply structured
cutovers. This, issues of scale, and ecological context are
among the important conservation considerations alluded
to in the last section.

Conservation and Management Considerations
Excellent example of mixed pine-oak forest near the Dells of the Wisconsin River. The canopy includes red pine and some very large white
oak. Coldwater Canyon, Adams County, Central Sand Plains Ecological Landscape. Photo by Eric Epstein, Wisconsin DNR.

Major threats to this forest community include fire suppression, lack of knowledge about the appropriate fire regime,
type conversion, loss of species diversity and structural complexity, and habitat fragmentation. There is a temptation to

lump stands placed here with either Northern Dry Forest
or Southern Dry Forest, but that has always seemed like a
forced fit and is one of the reasons we’ve split the type out, at
least for now. The Wisconsin Natural Heritage Working List
(WDNR 2016c) is a dynamic document, designed to evolve
and change as more information becomes available and as
ecological focus shifts with changing needs and opportunities.
Conversely, there is also a temptation to significantly thin
the crowns and reduce canopy closure and manage Central
Sands Pine-Oak Forest stands as if they’re simply overgrown
barrens. Fire has been reintroduced to the community in a
few areas, but often at high frequencies and/or at intensities
that generate enough heat to kill the canopy trees. Long-term
results and the degree of success are not at all certain at this
time. Following severe canopy thinning, forest-grown trees
receive increased exposure to drying winds, sunlight, and
decreased humidity and do not always survive such activities.
Rather than agonize over which structures and species
assemblages to manage for, it should be recognized that the
landscapes in which these somewhat “hybrid” communities
occur contain a lot of public land and that it is important where
feasible to ensure representation of species associated with the
full spectrum of available or potential habitats. There is no
question that there has been a tremendous statewide decline
of the more open barrens communities, but that should not
eliminate the consideration of stands at appropriate locations
for management as forests with diverse canopy composition.
When neither stand structure, growth form of the trees, or
the composition of the understory suggests a barrens history,
maintenance of forest conditions may be justified. The longterm behavior of mixed pine-oak forests that have converted
to and are now managed as barrens is a subject needing more
study and clarification for conservationists and managers.
A factor that will be important to consider is the degree of
forest loss in some ecological landscapes. For managers, there
will be opportunities at some sites to soften hard edges that
often characterize the ecotone between intensively managed
barrens and nearby forests by working toward a continuum
from open herb and shrub-dominated barrens, to savannas
characterized by scattered trees or groves, to various permutations of woodland, and finally closed canopy forest.
Depending on the desires, perspectives, and mandates
of managers and owners, there has been a history of either
converting stands of this type to pine dominance (often plantation-grown red pine) or favoring either the pines or the
oaks at the cost of losing the diverse and structurally complex mixtures that seem characteristic of at least some of the
older extant examples. Underlying reasons for this include
local goals for a given stand and a focus on the species that
will yield the highest monetary return or, in the case of oak,
have the greatest ability to benefit wildlife, especially favored
game species.
Pathogens such as oak wilt (Ceratosystis fagacearum) and
insect pests such as the gypsy moth (Lymantria dispar var. dispar) are potentially serious problems, especially on the drier

Mixed forest of oaks and pines covers much of the Overmeyer Hills in
eastern Jackson County. Dominants in the scene pictured are black
and white oaks, though eastern white pine saplings and seedlings
are common in the understory. Nearby stands include red and eastern white pines in the overstory. Black River State Forest, Central Sand
Plains Ecological Landscape. Photo by Eric Epstein, Wisconsin DNR.

sites with a significant oak component. However, the mixed
stands on pine and oak may be somewhat less vulnerable. For
additional information on the gypsy moth control program
in Wisconsin, see http://gypsymoth.wi.gov/.
Additional field survey and quantitative sampling is
needed to locate intact older remnants and determine
whether finer classification type splits are warranted and
whether somewhat similar stands just north of the Tension
Zone in west central (e.g., parts of Clark County, eastern Eau
Claire County), northwestern (Burnett County), or northeastern Wisconsin (Marinette County) should be included
here. More detailed examination of the federal General Land
Office public land survey records may be of some help in
addressing historic composition and structure and the relationship to local and regional vegetation patterns. Careful
scrutiny of topographic maps would also help to ascertain the
histories of mixed stands. The concentration of public lands

in central Wisconsin, where the type seems most abundant
and best developed, will provide opportunities for not only
conservation of the type but for needed research and management experimentation.
At this time, the Central Sands Pine-Oak Forest community is a provisional entity on the Wisconsin Natural
Heritage Inventory program’s Natural Community Working
List (WDNR 2016c), pending the examination of additional
stands and the collection and analysis of field data from
stands near the Tension Zone in central and northwestern
Wisconsin and perhaps from the Northeast Sands Ecological Landscape in northeastern Wisconsin as well. The more
mature stands of this type may support an assemblage of
species (especially vertebrates) that are uncommon, rare, or
absent in most of southern Wisconsin and even in some of
the more settled and developed regions farther north.

Additional Information

For information on similar natural communities, see the
descriptions in this chapter for Northern Dry Forest, Northern Dry-mesic Forest, Southern Dry Forest, Pine Barrens,
and Oak Barrens. The U.S. National Vegetation Classification type corresponding most closely to Central Sands PineOak Forest is CEGL002481 White Pine – White Oak Sand
Forest; Pinus strobus – Quercus alba / (Corylus americana,
Gaylussacia baccata) Forest (Faber-Langendoen 2001). This
association does not correspond at all well to either Wisconsin’s Northern dry-mesic Forest or Northern Dry Forest

but appears to fit Central Sands Pine-Oak Forest far better.
Recent publications of natural community abstracts from
Michigan (Kost et al. 2007) and Minnesota (MDNR 2005) do
not include types corresponding well to the Wisconsin association described above. However, the brief descriptions and
corresponding maps of “Mixed Pine-Oak Forest” and “White
Pine-White Oak Forest” in Albert and Comer (2008), which
are based on the public land survey conducted in Michigan
during the mid-19th century, do provide intriguing similarities to Wisconsin’s Central Sands Pine-Oak Forest. On a field
trip to southwestern Lower Michigan during the 1980s, some
of the upland mixed conifer-hardwood forests in the “Allegan Game Area” reminded me more of central Wisconsin
than any other place I’d visited, including central Minnesota’s
“Anoka Sand Plain.” For both of the associations mentioned
in Albert and Comer’s atlas (2008) of early Michigan vegetation based on the Michigan public land survey notes, it
was stated by the authors that good examples of this community exist only at greatly reduced scales or may be altogether
absent due to heavy logging followed by slash fires and, in
some areas, deliberate type conversions.
Also see:
Abrams (1992)
Abrams (1998)
Albert and Comer (2008)
Habeck (1959)
Leach and Ross (1995)
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