
Northern Dry Forest (Global Rank G3?; State Rank S3) 
Overview: Distribution, Abundance,  
Environmental Setting, Ecological Processes 
Northern Dry Forest is most abundant north of or along the 
climatic Tension Zone on nutrient-poor sites with excessively 
drained sandy or rocky soils. The community is most exten-
sive on glacial landforms such as large, level to gently rolling 
sandy outwash plains and lakebeds but can also be found on 
coarse-textured end moraine, sandy or gravelly river terraces, 
ancient dunes, the thin-soiled margins of bedrock outcrops, 
and Great Lakes sandspits. Ecological landscapes containing 
most of the state’s Northern Dry Forests are the Northwest 
Sands and Central Sand Plains, but the Western Coulees and 
Ridges, Northeast Sands, Northern Highland, and Superior 
Coastal Plain are moderately to locally important for this for-
est community. 

Curtis (1959) and Finley (1976) estimated that prior to 
Euro-American settlement, Northern Dry Forest covered 
roughly 340,000 acres in Wisconsin. This is less than 1% of 
the state’s land surface. At present, common Northern Dry 
Forest cover types (jack pine, red pine, scrub oak) almost 
certainly exceed 340,000 acres if pine plantations on xeric 
sites are included in the total. But these heavily managed 
sites do not necessarily represent good, or viable, examples 
of natural communities. The plantations are greatly simplified 
in structure and composition and often intensively managed 
to maximize fiber or timber outputs.

In contrast, and as rather stark evidence of the signifi-
cant effects of fire on Wisconsin’s vegetation in the pre-Euro-
American settlement landscapes, the related but more open 
Pine Barrens community was estimated to cover 2.3 million 
acres at the time of Euro-American settlement, with Oak 
Barrens adding another 1.8 million acres to the total. Due 
to widespread fire suppression, successional processes, and 
major land use changes, the declines in barrens acreage have 
been huge, with a loss of well over 95% in the core barrens 
ranges (e.g., in the Northwest Sands, Central Sand Plains, and 
Northeast Sands ecological landscapes). 

Historically, the primary disturbance regime was periodic 
wildfire. Many sites supporting Northern Dry Forest were 
subject to stand-replacing (catastrophic) fires that occurred at 
frequencies of less than a century (Heinselman 1981). Areas 
that experienced burns at intervals of one to several decades 
were often jack pine-dominated. Burn frequencies at intervals 
of 50 to 100 years or more were capable of supporting red 
pine forests. At some locations, fires occurred frequently but 
at low intensities; at others, the fires were catastrophic, with 
total overstory destruction and replacement taking place at 
intervals of one to several decades. Successional pathways 
were dependent on type, frequency, severity, and timing of 
past disturbance; nutrient availability; species composition 
(adaptations and behavior of the trees currently occupying 
the site); edaphic factors such as soil type and texture; and 
influence of the surrounding vegetation (competition and 

seed source) and topography (especially natural firebreaks 
such as lakes, streams, wetlands, and steep escarpments).

Other disturbances affecting this community include 
drought, windthrow, ice storms, periodic outbreaks of jack 
pine budworm, or, more recently in oak-dominated dry for-
ests, infestations of gypsy moth. The last named is a nonna-
tive invader that has recently appeared in the western Great 
Lakes states. 

Each of these disturbances could kill canopy trees, result-
ing in an increased fuel load. This would set the stage for 
future fires, to which the dominant tree species were adapted 
either because they produced serotinal cones (which open 
and release seeds when the parent tree is burned), had the 
ability to sprout vigorously, could take advantage of the seed-
bed created by the passage of fire, or had developed thick, 
somewhat fire-resistant bark. 

Canopy cover and composition in Northern Dry Forest 
can vary from pure conifers to pure hardwoods or consist of 
complex mixtures of pines and deciduous species adapted to 
xeric conditions and periodic fire. Historically, pines, oaks, 
and sometimes aspens and white birch were the most impor-
tant tree species on the drier sands. Large acreages of this 
forest type were cut and burned (or just burned when the 
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Locations of Northern 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.



timber was deemed to be of little value) during Wisconsin’s 
Cutover in the late 19th and early 20th centuries. In the after-
math of this unprecedented episode of reckless and destruc-
tive logging, many of the burned-over lands were colonized 
not only by the fire-adapted jack pine and oaks, but by other 
pioneering species such as quaking aspen, white birch, and 
sometimes pin cherry (Prunus pensylvanica). The conversion 
of native dry forest and barrens vegetation or of areas that 
had been cleared for agricultural use in the sandy parts of the 
state and then converted to monotypic plantations of conifers 
became commonplace during the mid-20th century. In part 
this was done to curb erosion, and, as agriculture had often 
proven to be a marginal enterprise on these nutrient-poor 
lands, prone to summer droughts and growing season frosts, 
it was also an effort to obtain forest products from sites widely 
perceived then as “worthless” in their natural state. 

The historic extent of Northern Dry Forest is difficult to 
ascertain with precision as the community often occurred 
with other dynamic fire-adapted vegetation types such as 
Pine Barrens, Oak Barrens, Bracken Grassland, and Northern 
Dry-mesic Forest communities. Where the unimpeded run 
of wildfires was facilitated by high fuel loads and topogra-
phy, drought-prone soils, and the absence of waterbodies and 
wetlands to act as natural firebreaks, fires were frequent and 
sometimes catastrophic (stand-replacing). In areas with these 
characteristics, barrens vegetation was formerly prevalent, 
but now they often support densely stocked stands of pine 
or oak. Once policies of fire suppression were implemented 
across the state in the early decades of the 20th century, the 
acreage of xeric forest cover types increased, both via suc-
cessional processes and because of direct conversion to pine 
plantations. In many locations, this conversion was at the 
expense of Pine Barrens. In several of Wisconsin’s ecological 
landscapes with extensive areas of sandy soils, such as the 
Northwest Sands and Central Sand Plains, the extent and pro-
portion of open or semi-open barrens vegetation compared 
to the amount of forest have been almost reversed over the 
past century. 

Stands that historically had a scattering of trees rather than 
a dense contiguous canopy would have been better charac-
terized as Pine Barrens, Oak Barrens, or Bracken Grasslands 
rather than forest. Where the return intervals of hot, stand-
replacing fires at frequencies of less than a decade occurred, 
the establishment of trees and development of dense forests 
would not occur. In the absence of frequent stand-replacing 
fires, red pine, once established, could be maintained by light 
ground fires that controlled the development of woody under-
stories. In the central and northwestern parts of Wisconsin 
and to a lesser extent in the northeast, these stands often had 
a significant component of prairie grasses and forbs.

Among the interesting Northern Dry Forest variants are 
those occurring on sandspits along the Lake Superior coast 
in the Superior Coastal Plain Ecological Landscape. These 
stands have unique attributes due to the climatic influence of 
the Great Lakes, landform and substrate, disturbance regime, 

composition, and ecological context. Most of the remnant 
stands are pine-dominated (red, jack, and eastern white 
pines), and some of these are suitable for the consideration 
of old-growth management. 

Community Description: Composition and 
Structure
Under historic disturbance regimes, the dominant canopy 
species were most often jack pine (Pinus banksiana) and 
northern pin oak (Quercus ellipsoidalis). Red pine (Pinus 
resinosa) was sometimes present, and in stands where fire 
return intervals exceeded 50 years, could become the domi-
nant tree (Heinselman 1981, Reetz et al. 2013). Canopy asso-
ciates could include white birch (Betula papyrifera), quaking 
aspen (Populus tremuloides), big-tooth aspen (P. grandiden-
tata), eastern white pine (Pinus strobus), white oak (Quer-
cus alba), bur oak (Q. macrocarpa), black oak (Q. velutina), 
red maple (Acer rubrum), balsam fir (Abies balsamea), black 
spruce (Picea mariana), and cherries (Prunus spp.). The oaks 
in Northern Dry Forest are often referred to collectively, 
sometimes pejoratively, as “scrub oaks,” due to their mod-
est stature, lack of straight trunks, tangles of low branches, 
and relatively low commercial value. In addition, oaks that 
grew up as root (or stump) sprouts from previously burned 
or logged sites are often multi-trunked, an attribute that can 
further lower their commercial desirability. 

Shrubs of the dry northern forests include American hazel-
nut (Corylus americana), beaked hazelnut (C. cornuta), early 
low blueberry (Vaccinium angustifolium), velvet-leaf blueberry 
(V. myrtilloides), huckleberry (Gaylussacia baccata), and ser-
viceberries (Amelanchier spp.). Prairie willow (Salix humilis) 
and sweet-fern (Comptonia peregrina) are sometimes present, 
more commonly in gaps, near edges, and in stands that are 
succeeding to forest from a previously more open condition. 

A dense northern dry forest covers much of Long Island. Northern 
pin oak and red pine are important trees on other parts of the island. 
Apostle Islands National Lakeshore, Ashland County, Superior 
Coastal Plain Ecological Landscape. Photo by Eric Epstein, Wiscon-
sin DNR.



Among the herbs and ground-hugging “sub-shrubs” in 
Northern Dry Forest are bracken fern (Pteridium aquilinum), 
Pennsylvania sedge (Carex pensylvanica), pipsissewa (Chi-
maphila umbellata), trailing-arbutus (Epigaea repens), win-
tergreen (Gaultheria procumbens), cow-wheat (Melampyrum 
lineare), moccasin-flower (Cypripedium acaule), round-leaved 
shin-leaf (Pyrola rotundifolia), false Solomon’s-seal (Maian-
themum racemosum), Canada mayflower (Maianthemum 
canadense), spreading dogbane (Apocynum androsaemifolium), 
barren-strawberry (Waldsteinia fragarioides), common dew-
berry (Rubus flagellaris), and bristly dewberry (R. hispidus). 

Canopy gaps in Northern Dry Forest may support light-
demanding species strongly associated with barrens and sand 
prairie communities. These habitat patches can be especially 
important for plants and animals with limited dispersal capa-
bility and may provide critical refugia for some of the rare 
species in intensively managed landscapes that now feature 
large acreages of dry forest of uniform structure, composi-
tion, and age. See descriptions of Pine Barrens and Oak Bar-
rens in this chapter for additional information on species of 
high conservation concern that may occur within and around 
Northern Dry Forest. 

Bryophytes and lichens can be important members of 
the ground layer, especially red-stemmed moss (Pleurozium 
schreberi), which may form extensive mats on sand under 
a canopy of pine, and the lichens commonly referred to as 
“reindeer-moss” (e.g., Cladonia mitis, C. rangiferina, C. stel-
laris). As canopy closure increases over time, the reindeer-
mosses may also decline and are replaced by other lichens 
and true mosses (Munger 2008). 

Rare plants occurring in Northern Dry Forest include 
Canada mountain rice grass (Piptatheropsis canadensis, 
listed as  Oryzopsis canadensis by the Wisconsin State Her-
barium), large round-leaved orchid (Platanthera orbiculata), 
and giant pinedrops (Pterospora andromedea). 

Animals associated with various stages and scales of jack 
pine-dominated or mixed Northern Dry Forests include the 
federally Endangered Kirtland’s Warbler (Setophaga kirtlan-
dii), plus rarities or declining species such as Connecticut 
Warbler (Oporornis agilis), Gray Jay (Perisoreus canadensis), 
Black-backed Woodpecker (Picoides arcticus), and Spruce 
Grouse (Falcipennis canadensis) (Robinson 1980). Charac-
teristic inhabitants are Pine (Setophaga pinus) and Nash-
ville Warblers (Oreothlypis ruficapilla), Blue-headed Vireo 
(Vireo solitaries), Red-breasted Nuthatch (Sitta canadensis), 
and Hermit Thrush (Catharus guttatus). Evening Grosbeak 
(Coccothraustes vespertinus), Pine Siskin (Spinus pinus), Red 
Crossbill (Loxia curvirostra), and White-winged Crossbill 
(Loxia leucoptera) all visit conifer-dominated dry forests to 
forage in years when heavy cone crops are produced and in 
some years may remain in these forests to breed. 

Some of the older stands of red and eastern white pines, 
especially on the Lake Superior sandspits, provide nesting 
habitat for Bald Eagle (Haliaeetus leucocephalus), Merlin 
(Falco columbarius), and Common Raven (Corvus corax). 

Where oaks are dominant, suitable habitat is provided for 
Brown Thrasher (Toxostoma rufum), Eastern Towhee (Pipilo 
erythrophthalmus), Scarlet Tanager (Piranga olivacea), Field 
Sparrow (Spizella pusilla), Eastern Whip-Poor-Will (Antros-
tomus vociferous), Common Nighthawk (Chordeiles minor), 
various flycatchers and woodpeckers, and many passerines 
that feed on the fruits and seeds of understory plants. Dry 
forests are also important habitat for game animals, includ-
ing white-tailed deer (Odocoileus virginiana), eastern gray 
squirrel (Sciurus caroliniana), Wood Duck (Aix sponsa), Wild 
Turkey (Meleagris gallopavo), and Ruffed Grouse (Bonasa 
umbellus). Herptiles sometimes inhabiting Northern Dry 
Forest are prairie skink (Plestiodon septentrionalis), five-lined 
skink (Plestiodon fasciatus), eastern hognose snake (Heter-
odon platirhinos), and gophersnake (Pituophis catenifer). 

Conservation and Management Considerations
Many existing stands of jack pine and/or northern pin (or 
black) oak originated from historically far less densely forested 
vegetation on sand plains (glacial outwash or lakebed). The 
jack pine-dominated areas may have experienced catastrophic 
stand-replacing fires at high frequencies of one to several 
decades. Oaks, often in dense stands, now dominate many of 
these areas, especially in northwestern and central Wisconsin 
(possibly elsewhere, too). It should be noted that the light-
demanding flora associated with areas formerly characterized 
by barrens vegetation will not persist indefinitely (Ralston and 
Cook 2013). This includes the intensively managed, even-aged 
stands that are clearcut on rotations that vary from 40 to 70 
years. In addition to losing their light-demanding species 
when managed to maximize tree and fiber production, these 
stands will also likely lose some of the species requiring dense 
but older stands of dry forest, which exceed the standard rota-
tion ages. The Connecticut Warbler is an example of a species 
that inhabits older stands of dry coniferous forest. Defining a 
“good example” of a Northern Dry Forest under such altered 
disturbance conditions can be difficult! 

Xeric stands of red pine developed on landforms that 
burned less catastrophically and, once established, were 
maintained by frequent ground fires of low intensity. Stand-
replacing fires occurred at frequencies of one to several cen-
turies rather than decades. Good examples of these naturally 
occurring and maintained red pine forests are now rare in the 
Great Lakes states. Savannas (barrens) with red pine as the 
dominant tree are virtually nonexistent. 

Factors affecting the current abundance and condition of 
Northern Dry Forest include fire suppression, type conver-
sion (often to plantation monocultures), and the spread of 
invasive species. On some sites (e.g., on richer sites where bet-
ter growth is expected), silvicultural practices may maintain 
or, in the case of red pine, even increase certain cover types. 
For stands on extremely dry, nutrient poor sites, the manage-
ment efforts may be directed at maximizing tree stocking, 
eliminating interior gaps and edges, and striving to make tree 
spacing and size as uniform as possible. Such practices reduce 



or remove habitat for native species adapted to and depen-
dent on the patchy and dynamic nature of northern Wis-
consin’s xeric ecosystems under natural disturbance regimes. 

Certain plant pests, such as the jack pine budworm (Cho-
ristoneura pinus), periodically affect jack pine forests and may 
weaken or kill trees over substantial acreages. Historically, 
the increase in fuels following a budworm infestation, ice 
storm, or blowdown would have set the stage for subsequent 
wildfires. The nonnative gypsy moth (Lymantria dispar) can 
affect Northern Dry Forest, especially during droughts, in 
stands dominated by oaks. In part because of these manage-
ment challenges, and as a response to short-term economic 
considerations, conversions of Northern Dry Forest and Pine 
Barrens to pine plantations have been common. 

Jack pine-dominated Northern Dry Forest provides criti-
cal habitat for rare and declining species, especially when 
such forests can be maintained in close proximity to low-
land conifer forests. Stands of the often maligned “scrub 
oaks” are also important for wildlife as they support forest 
and shrub-loving mammals, birds, herptiles, and insects, and 
their acorns are important food sources for socially signifi-
cant game species (white-tailed deer, Ruffed Grouse, Wood 
Duck), as are the catkins, buds, and fruits provided by asso-
ciated understory plants such as hazelnuts, serviceberries, 
birches, and aspens. 

Where appropriate and feasible, the Northern Dry Forest 
community should be managed with its essentially dynamic 
nature in mind (a “shifting mosaic” design model may be a 
good fit for this community, wherein stands of a particular 
composition and structure are not held in a static condition at 
a precise location). In at least some situations, the structural 
and compositional variability inherent in the type will offer 
planners and managers flexibility, as a broad range of stand 
structures and ages, cover types, disturbance intensities and 
frequencies, reserves for sensitive species, and patch sizes can 
be incorporated into more comprehensive planning units 
that will support most, if not all, of the species dependent or 
strongly associated with the xeric forest ecosystems of north-
ern and central Wisconsin. Judicious use of prescribed fire 
can be an important and efficient means of regenerating and 
maintaining increasingly uncommon cover types on dry sites, 
such as jack pine, scrub oak, and natural origin red pine. Pre-
scribed burning and the strategic placement of firebreaks can 
reduce the threat of destructive wild fires while maintaining 

rare habitats for some of the more light-demanding species 
associated with this dry, declining, fire-dependent vegetation. 

At large scales of thousands to tens of thousands of acres 
there is potentially a positive role for plantations, especially 
of jack pine, but it should be acknowledged that forests man-
aged to maximize fiber outputs will seldom, if ever, provide 
structurally complex patches (which include snags and large 
coarse woody debris) beyond standard rotation ages, nor will 
the highly variable density of trees that occurred under natu-
ral disturbance regimes allow for the persistence of scattered 
gaps and openings within management units of the com-
mercial forests unless they are explicitly accommodated in 
site plans and prescriptions. This forest structural diversity is 
essential if the full complement of habitat specialists, includ-
ing those species that are area sensitive, is to be maintained 
within any given landscape. 

Early successional forests have been promoted recently in 
some parts of Wisconsin. To meet some of the most critical 
current conservation needs, this effort must broaden from an 
emphasis that has focused largely on young aspen to include 
rare and declining cover types that are encompassed within 
Northern Dry Forest, such as jack pine, northern pin oak, and 
natural origin red pine. In addition, within those landscapes 
where it is possible and appropriate, consider management 
at large scales, focusing on existing and potentially restorable 
natural communities, that includes a wide range of patch sizes 
and patch connectivity. Plantations of jack and red pine will 
have significant roles to play in any large scale efforts but are 
not a substitute for the implementation of broader vegetation 
management considerations. 

Additional Information
For information on natural communities somewhat similar 
to Northern Dry Forest, see the descriptions in this chapter 
for Pine Barrens, Oak Barrens, Great Lakes Barrens, Bracken 
Grasslands, Northern Dry-mesic Forest, Central Sands Pine-
Oak Forest, and in the “Selected Habitats” section of this 
chapter, see Plantations (specifically, Conifer Plantations). 
The U.S. National Vegetation Classification (US NVC) type 
description most closely resembling Northern Dry Forest is 
CEGL002441 Jack Pine / Blueberry Species / Feathermoss 
Forest (Faber-Langendoen 2001). Several other US NVC 
plant associations also fit communities of xeric forest in 
northern and central Wisconsin. 
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