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LAKE STATES WOODLANDS

Managing
Northern Hardwood Stands

Craig G. Lorimer and Craig T. Locey

The northern half of the Lake States is clothed in a about 12 million acres or 33% of the state’s total land
vast expanse of forest. From the highway, this forest area. Both the nature and extent of this forest have
may appear uniform, but it is in fact a mosaic of dif- changed during the past 100 years. Originally,
ferent forest types. Stands that contain a large pro- eastern hemlock, a stately evergreen tree, was one of
portion of maple, yellow birch, basswood, ash and the principal components, but heavy logging and fire
elm are called the “northern hardwood type”. Other reduced this species to a small fraction of its original
types of hardwoods (broad-leaved trees) grow in the numbers. Severe fires also converted many former
north-aspen, white birch and oak are the more pro- northern hardwood stands to aspen. And those
minent ones—but these are usually recognized as northern hardwood stands that do remain are much
separate types and managed differently. This younger, so the trees are smaller than in the original
publication deals only with the maple-birch-basswood forest. In many places, sugar maple responded well
type. to heavy logging and now makes up a much larger

The northern Lake States are usually remembered proportion of the trees than in the original forest.

for the stately groves of pine that were cut during the Currently, the northern hardwood forest occupies

timber boom of the late 1800s. But the northern hard-
about 3½ million acres in scattered tracts inter-

wood forest was actually by far the most extensive spersed with stands of aspen, pines and swamp

forest type at the time of the first settlers, covering conifers.

Figure 1. Common trees of northern hardwood forests.



IMPORTANT CHARACTERISTICS
OF NORTHERN HARDWOODS

Whether you value your woodlot primarily for recrea-
tion, wildlife, or as a source of revenue from forest
products, understanding certain characteristics of
northern hardwood forests can help you achieve your
objectives.

Value and Uses
The northern hardwood forest has considerable
value for forest products, recreation and wildlife.
Nearly all the tree species have a moderate to high
value for such products as veneer, panelling, fur-
niture and flooring. Yellow birch usually commands a
higher price for veneer than any other species in the
northern forest. Sugar maple (also called hard
maple) is the principal source of high quality flooring,
such as used in gymnasiums. However, only a
relatively small volume of northern hardwoods is
used for housing and building construction. These
species are also used for pulp, but not as much as
softwods and aspen. As a rule, trees greater than 10
inches in diameter at breast height can be sold for
solid wood products, while trees less than 10 inches
in diameter can be sold at lower rates for pulpwood
or firewood. See the current Wisconsin Forest Pro-
ducts Price Review, available from Forestry Exten-
sion, Department of Forestry, UW-Madison, 1630
Linden Drive, Madison, WI 53706, for prices offered
for standing timber of various species.

Northern hardwoods are not as valuable for wildlife
habitat as many other forest types, including aspen
and oak, although they may be preferable to pole-
sized pine plantations. Two characteristics are largely
responsible for limiting the value of many northern
hardwood stands for wildlife habitat. First, the pole-
sized, immature stands of northern hardwoods that
cover much of the Lake States have a dense upper
canopy that casts heavy shade. Grasses, shrubs,
fruits, and other important food plants for game
species such as deer and ruffed grouse do not grow
well under these conditions. Second, except for
beech, trees of the northern hardwood forest do not
produce highly nutritious nuts, as do many trees of
the oak-hickory forest. However, wildlife habitat,
aesthetics, and timber value all improve as a stand
matures. Maturation occurs naturally but can be
accelerated by light cutting as described below under
Management Alternatives.

Growth and Reproduction
Northern hardwoods, especially sugar maple and
yellow birch, grow slowly. Certain pines often
increase in volume several times faster than sugar
maple when grown on comparable sites. Neverthe-
Iess, on average and good sites, hardwood stands
can be expected to yield significant numbers of
sawtimber trees (those greater than 10 inches in
diameter) after age 50. At this age, trees in the upper
canopy layer average about 6-10 inches in diameter
and grow 1-2 inches in diameter per decade. Trees
can be considered mature after about age 100, or at
a diameter of 14-16 inches. Trees need not be cut
when they reach that age or size, though. Northern
hardwoods are long-lived, and there is little risk of
loss from decay or defect up to an age of 160 years,
or about 20 inches in diameter.

Sugar maple, the most common member of the
northern hardwood forest, regenerates prolifically
under a wide variety of conditions and is therefore
easily perpetuated after logging. Sugar maple seed-
lings and saplings are renowned for their capacity to
survive under dense shade for many years and then
grow normally after the shade is removed. Sugar
maple seedlings do not grow well on open or bare
areas created by heavy logging or clearcutting,
however. Sugar maple can be perpetuated after
clearcutting only if many large saplings (over 4 feet
tall) are present before cutting. Other associated
species, such as yellow birch and white ash, can
tolerate light or moderate shade only in the first few
years after germination and must then receive direct
overhead sunlight for adequate growth. Yellow birch
and hemlock seedlings need some exposed humus
and surface soil for successful germination.

Hazards and Pests
The risk of serious insect and disease problems in
northern hardwoods is small compared to that in
most other forest types. The most common pest
problem is canker diseases, caused by fungi, that
deform tissue on tree trunks. Certain insects can
attack the buds of trees and cause forked stems. On
moist sites, Dutch elm disease takes its toll. There is
no feasible control for any of these problems other
than removing affected trees.

The risk of fire in northern hardwoods is also fairly
low. When fires do occur, they usually smolder and
spread slowly along the ground. Flames almost never
sweep through the tops of the trees, as often occurs
in evergreen forests.
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MANAGEMENT ALTERNATIVES

Managing Young Stands

The value of young stands for wildlife, recreation, and
forest products can be enhanced by various treat-
ments. For example, thinning removes some of the
weaker trees and accelerates the growth of the
remaining healthy trees. The time required to grow
large valuable trees sometimes can be reduced
almost by half. At the same time, increased light
stimulates plant growth near the ground and improves
wildlife habitat. Because thinning generally removes
1/3 or fewer trees, the visual impact is small and
diminishes rapidly. After 3 or 4 years, there is little
evidence that any cutting had been done.

What should you do if you have stands that were cut
very heavily 10-20 years ago, and are now made up of
only seedlings and saplings? If the saplings are
mostly maples, it is best to keep the stand fairly dense
until it is about 40 years old, so early treatment may
not be necessary. But if saplings of some of the
valuable Iight-demanding species are present, such
as yellow birch or white ash, you may want to con-
sider releasing them from competition. Consider a
release treatment only if the stand is well stocked (at
least 1,000 saplings per acre, about 7 feet apart).
First, identify 75-100 saplings per acre of good vigor
and of desirable species. These are your crop trees,
which you will manage to maturity. Now cut any trees
that appear to be touching or interfering with the crop
trees. This should leave 5 to 7-foot gaps between the
edges of the crop trees’ crowns (the leafy portion) and
the crowns of their competitors. Don’t bother to cut
other trees not directly interfering with the crop trees.
Because additional cuts won’t bring immediate finan-
cial returns, you don’t want to expend more time and
effort than is necessary. The treatment will, however,
improve species composition and nearly double the
growth rates of the crop trees. It is a sound long-term
investment.

If you have older “pole stands,” about 40-70 years old,
in which trees average 5-9 inches in diameter, con-
sider a commercial thinning that will generate
revenue. Thinning is usually done at 10- to 15-year
intervals. The procedure is similar to that of the
release treatment just discussed. Again, select 75-100
potential crop trees per acre (about 20 feet apart).
These should be tall, straight trees with sizable
crowns exposed to direct sunlight, and should not
have any large forks. Don’t try to resuscitate weaker
trees that have fallen behind. Cut competitor trees
having crowns touching the crop tree crowns, again
leaving a gap about 7 feet wide all around the edges
of the crop trees’ crowns. In a commercial thinning,

you can also cut other trees not directly competing
with crop trees. We recommend having a forester
mark trees to be cut. TabIe 1 shows the number of
trees that should remain on each acre after thinning
for stands with various average tree diameters.

Table 1. Recommended number of trees to leave
standing after thinning young and mature northern
hardwoods.

Average stand Average distance
diameter (inches) between overstory
of overstory trees Number of trees (feet) after

only trees/acre thinning

6 300 12
8 200 15

10 150 17
12 100 21
14 90 22

You may also want to consider pruning branches in
stands that appear capable of producing high-quality
veneer. It is not generally worthwhile to prune any
trees other than the potential veneer trees or to
remove branches higher than 17 feet above the
ground. You can prune crop trees with a pruning saw
and a ladder. Cut branches as close as possible to
the branch collar, but do not injure or remove the
swollen branch base itself.

Harvesting Mature Stands

How should trees be harvested once they are mature?
For northern hardwoods, there is no single answer to
this question, but some approaches are better than
others.

We don’t recommend heavy partial cutting, in which
all merchantable trees are removed, or cutting all
trees larger than a specified diameter. This practice
can cause a progressive lowering of stand quality and
has rendered many stands almost worthless for timber
production. We also do not recommend clearcutting in
northern hardwoods (removing all trees on large blocks
or strips of land), although that is a good method for
some other forest types like red pine. Clearcut northern
hardwood stands often do not regenerate well, and
stem quality is often poor.

We do recommend either selective or shelterwood
cutting.

With selective cutting, scattered individual trees are
cut at periodic intervals such as every 10 or 15 years
(Figure 2). The cut should not be heavy-no more
than 30-35% of the trees in any given harvest. Trees
to be cut should be of various sizes (6-30 inches in
diameter) rather than being confined to the larger
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Figure 2. A comparison of recommended harvest and regeneration methods for northern hardwoods.
Horizontal lines indicate trees to be cut in a given year.

trees. Some poor-quahty trees are removed as well to
improve the stand. With the assistance of a forester,
you should be able to regulate the amount cut so that
it equals the forest’s growth. This way, you can make
periodic selective cuts indefinitely. The recommended
number of trees in various size categories to leave
standing after a selective cut is shown in Table 2.

Table 2. Recommended number of trees to leave
standing after a selective cut in mature northern
hardwoods. All of these size classes should be
present in each stand.

Percent of stand
Number of area (or

Size class (inches) trees/acre “basal area”)*

Saplings (2-4) 200 9
Poles (5-9) 85 17
Small sawtimber (10-14) 28 24
Medium sawtimber (15-19) 17 28
Large sawtimber (20-24) 8 22

*This can be visualized as the relative amount of space allocated to 
the different size classes of trees. It is more easily measured by
whet foresters call “basal area”, the sum of the cross-sectional
area of the tree trunks.

Selective cutting in a stand where the trees are not
fully mature (for-example, a pole stand) requires a few
modifications. If there are too many pole-sized trees
compared to the recommendation in Table 2, mark
the poles more heavily for cutting than in the other
size classes. You may need to cut four to eight open-
ings per acre, each 25-40 feet across, in order to
stimulate the development of younger trees that will
be needed to sustain future harvests.

Although a selective cut should not be too heavy,
owners also need to realize that an extremely light cut
would not be economically feasible for a logger or
contractor. It is usually necessary to mark more than
some minimum volume of timber for cutting. In the
Lake States, this minimum varies but is often around
1,000 board feet of timber per acre and a total sale of
at least 30,000 board feet. Generally, if six to eight
sawtimber trees are marked per sore in a woodlot of
at least 15-20 acres, the timber volume will be high
enough to interest an operator. This would still involve
a cutting intensity of less than 35% in a well-stocked
stand. In a pole stand, the minimum harvest is often
5-6 cords per acre on a total of 20 acres.
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Figure 3. Example of a management plan for a 40-acre woodlot. The schedule of harvests is indicated,
with Year 1 being the first year of the management plan. Periodic selective cutting is done at 12-year in-
tervals in each stand. By dividing the property into two compartments, a harvest can be made either in
the east half or west half every 6 years. Shelterwood and patch cuts are also made concuerrently to
increase tree and wildlife diversity Plantations of evergreen trees provide winter cover for wildlife
Groves of old trees are retained for aesthetic masons and to provide nesting sites for birds and small
mammals.

If you have a contractor do the logging, identify the
trees to be cut in advance and mark them clearly with
paint. To avoid the possibility of misunderstanding, it
is best to specify the terms of the logging agreement
in a contract. Unless you are experienced in such pro-
cedures, it is probably better to have a forester handle
the tree marking and timber sale arrangements.

Selective cutting is admirably suited to the goals of
many small landowners, as it provides periodic
revenue without causing much disturbance to the
woodland as a whole. There is evidence that log
quality is higher from trees grown under the selection
system than from stands where the trees are uni-
formly the same age. The principal disadvantage of
selective cutting is that it tends to favor sugar maple
almost exclusively. Some critics of the selection

system claim that growth rates are much lower than
with other harvest systems and that selective cutting
is economically inefficient, but research has not sup-
ported these claims.

With shelterwood cutting, all trees are removed in
two or more steps (Figure 2). An initial partial cut
should leave about 60% of the ground shaded. This
partial canopy provides a source of seed for the new
stand and also protects the seedlings from too much
exposure in their critical early years.  Since the trees in
this partial overstory are serving as the seed source,
be sure that these trees are vigorous and of good
quality. Also, if you want to encourage the establish-
ment of yellow birch and white ash, be sure that you
have retained a number of good seed trees of these
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species on each acre. To promote the establishment
of yellow birch, scarify about 50% of the ground sur-
face, preferably just after leaf fall.

Once the young trees are well established and about
4-5 feet tall (usually after 5-6 years), the partial
overstory and seed trees should be harvested so that
they do not retard the growth of the new saplings.

Like selective cutting, the shelterwood method has
both advantages and disadvantages. The shelterwood
method encourages a greater variety of tree species,
especially yellow birch and some of the faster-growing
species, such as white ash. For the first 20 Wars,
wildlife habitat is better than that created by selective
logging. However, once the canopy of the new genera-
tion of trees has closed, habitat for deer, bear and
some other species is poorer than in a forest
managed by selective cutting. Stem quality maybe a
little lower under the shelterwood system than with
selective cutting, but quality is still good and much
better than after clearcutting. A disadvantage of the
sheltewood system for owners of small woodlots is
that substantial revenues will accrue only once during
the owner’s lifetime, because harvests are not made
at intervals of less than 60 years. Once the harvest
cut is made, a stand will be in the sapling and small
pole stage for many years. Many people do not find
stands in these stages aesthetically appealing.

If your woodland is larger than 30 acres, you may
want to try both selective and shelterwood cutting on
different parts to obtain the benefits of both systems
(Figure 3).

Management for Wildlife

As we’ve already pointed out, pole-sized northern
hardwood stands are not very good wildlife habitat.
Any type of cutting that lets in more light and
encourages shrubs and herbs will improve conditions
for most animals. If improvement of wildlife habitat is
a higher priority for you than optimal timber produc-
tion, you can thin more heavily than recommended in
the previous sections.

Many wildlife species, including deer and ruffed
grouse, prefer a mosaic of different vegetation types
rather than an extensive, uniform stand. Deer find
more and better food in areas recently cut or cleared
than in dense forests, but they also like to remain
close to mature timber with a dense shrub layer that
provides protection from enemies. You can provide
this type of habitat by cutting some irregular patches
or strips. Strips should be 40-75 feet wide (Figure 3).
Narrow, irregular openings are better for wildlife than
a single large patch. Raspberries, grasses and

shrubs, all of which provide excellent wildlife food,
will initially invade these openings. Gradually, trees
will reclaim the openings. If the cuts are staggered
over a long time, you will eventually end up with
patches of trees of several different ages. This will
encourage a wide diversity of animals in your
woodland.

Keep in mind, though, that cutting in strips and
patches is generally not a good way to regenerate
northern hardwood forests for timber production.
Seedlings often establish themselves slowly, stem
quality may be low, and aspen, rather than northern
hardwoods, may grow up in some of these areas. If
your woodland is large enough you can give wildlife
and timber top priority in different areas.

In the northern hardwood region, stands of ever-
greens provide valuable cover for deer in winter. Con-
iferous trees are usually best planted in openings
rather than beneath existing hardwoods. The species
to plant will depend on the particular site. A forester
can help select the appropriate species.

Owls, woodpeckers, eagles and some small mam-
mals nest and feed in dead or hollow trees, so groves
of old trees or scattered old trees are important for
these animals. It would not be unreasonable to leave
two to four dead or dying trees on each acre. Tall
trees, over a foot in diameter and showing signs of
decay, are best for these wildlife species.

Management for Aesthetics

Managing forest stands for high quality timber is
compatible with aesthetics and recreation, especially
with light thinnings and the selection method of
harvest. Many people for whom aesthetics and recre-
ation are the principal objectives of land ownership
allow trees to reach 2-2½ feet in diameter before cut-
ting them. Thinning a stand hastens the growth of
large, stately trees while increasing visibility, reduc-
ing the “impenetrable look,” and improving wildlife
habitat.
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You can improve the aestetic appeal of a woodland
by encouraging a diversity of species, especially
those with visually attractive characteristics. On
some sites, balsam fir or white pine trees planted
beneath mature hardwoods create an evergreen layer
especially attractive in winter. But seedling mortality
may be high if the stand has not been previously
thinned. To establish evergreen trees capable of
reaching large size in a woodlot, it is generally
necessary to create a sizable opening by cutting
hardwoods and then planting pine or spruce. White

. birch, another attractive species, should also be
planted in large openings because it does not
tolerate shade. Red maple is another attractive
species because of its brilliant red foliage in fall. This
species usually grows best on either wet sites or dry
sites. Red maple is an aggressive species that
sprouts vigorously from stumps, so special efforts to
cultivate it are not necessary.

Seeking Professional Help

Woodland management and timber marketing are
complex activities best handled by people with the
necessary experience or training. If you have little or
no experience in these fields, consult a forester.
Department of Natural Resources foresters and
wildlife managers, located throughout the state, can
provide assistance at no cost. Some larger, wood-
based firms also provide free technical assistance to
private woodland owners. In addition, consulting
foresters provide a wide range of land management
services for a fee.
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