Deadwood and Cavity Trees:
A Forest Resource

Lessons from Europe

But for diseases and insect pests, there would likely
be no food in these trees, and hence no chickadee to
add cheer to my woods in winter.
Aldo Leopold, A Sand County Almanac, 1949
Maintaining standing and fallen dead and dying
trees is perhaps the easiest and most effective action
woodlot owners can take to promote wildlife and
sustain a healthy, resilient and productive forest.
The importance of deadwood to forest health is hard
to overstate: deadwood shelters wildlife, provides
germination spots for small seeds, regulates water
flow, contributes to the nutrient cycle and builds
soil. In short, forests need deadwood.
In the past, good woodlot management had often
been equated with removing dead or soon-to-be
dead trees. Leaving such trees was considered
wasteful and unsightly. Deadwood was believed to
harbour and promote diseases and harmful insects,
as well as to impede the growth of young trees. A
good woodlot was a woodlot cleaned of its dead
and dying trees.
It is not difficult to find examples of otherwise
well-managed woodlots that contain almost
no deadwood. Having a ‘clean’ woodlot was
traditionally a source of pride among woodlot
owners. Jim Drescher’s woodlot in Nova Scotia and
Merv Wilkinson’s woodlot on Vancouver Island are
two well-known, exemplary woodlots. Both have
impressive stands of mature forest, but both lacked
any significant amount of deadwood until recently.
From a biodiversity perspective, these woodlots
were impoverished because they lacked the critical
habitat and ecosystem functions that deadwood
provides.
Fortunately, the importance of deadwood in
woodlots is gaining recognition. In the cases of
the Drescher and Wilkinson properties, visitors
are shown with pride the standing and fallen dead
and dying trees that are now found throughout the
woodlots, thanks to active management to restore
deadwood levels.
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Europe, in particular Germany and the Scandinavian
countries, was the birthplace of silviculture practices
such as thinning, pruning and planting trees. Much
has been learned about growing wood fibre in these
countries over the past century. Much has also been
learned, however, about the consequences to forest
health of intensive silviculture, particularly the loss
of deadwood from the forest ecosystem.
According to the World Wildlife Fund, the average
European forest today contains less than 5% of the
expected natural amount of deadwood.10 Years of
meticulous management have resulted in ‘clean,’
park-like stands of trees, with disastrous results for
forest biodiversity. In Sweden, for instance, some
800 species that depend on deadwood are on the
country’s Red List of threatened species. All across
Europe, the species that depend on deadwood make
up the largest single group of threatened species.
This is not surprising, given that approximately
one-third of the forest wildlife in Europe relies on
deadwood.
In the Acadian Forest, problems associated with a
lack of deadwood are less advanced than in Europe.
There is still time to learn from the problems
in European forests and to prevent them from
happening on a large scale in the Acadian Forest.
Nonetheless, restoring deadwood is still a battle
against the popular opinion of what a forest should
look like, both in Europe and Canada.
THE LIFE OF DEAD TREES
Approximately one-quarter of the wildlife in the
Acadian Forest finds shelter in dead or dying trees.
From beetles to salamanders to woodpeckers to
bears, wildlife relies on deadwood for a place to
rest, escape predators and store food. Deadwood
helps some animals keep warm in the winter and
others cool in the summer. Deadwood provides
shelter for animals to produce and raise young. As
well, a myriad species of insects, fungi, bacteria,
mosses, liverworts and lichens find nourishment
in deadwood, gradually decomposing the wood as
they feed on it.
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Life in Dead Trees
Forest ecology studies reveal that dead trees can
contain more living cells than live trees: dead trees
have been found to contain 40% living cells, while
the trunk of a live tree contains 5% living cells.
Deadwood, in its variety of forms and states of
decay, is the richest and most important component
of wildlife habitat in the forest.
the dead tree to the soil and building organic matter
that releases nutrients slowly to growing roots.
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A dead tree continues to provide habitat long after
it falls. Mammals such as black bears, pine marten
and fishers find shelter and food under large fallen
trees. Trees that happen to fall across streams often
create pools and habitat for aquatic life. Eventually,
legions of organisms such as insects, bacteria and
fungi complete the decomposing process, returning
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Birds of prey, among others, use the bare, dead
branches of living or dead trees for perches.
American kestrels, Cooper’s hawks, sharp-shinned
hawks and broad-winged hawks, for example, will
not settle in a woodlot without tall trees with dead
limbs for suitable perches. As the interior wood
of standing dead trees becomes soft and decayed,
woodpeckers move in. They excavate neat, round
nest cavities in which to raise their young. They
also chip out ragged, square holes as they forage for
insects. At this stage, bats and birds such as brown
creepers find nest sites and roosts underneath
loose hanging sections of the bark. Some dead
trees stand long enough that their wood becomes
soft throughout. At this stage, they are visited by
numerous foraging birds to hunt for insects or to
nest. Chickadees, for instance, peck out the soft,
decayed wood to create nesting holes.

Deadwood – a forest resource
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Water, Nutrients and Soil

Habitat-Building Habits of Woodpeckers

The value of deadwood goes beyond its uses as
wildlife habitat. Following are some of the ways
in which deadwood helps the forest by slowing
water runoff, reducing erosion, maintaining
soil productivity, storing carbon and providing
germination sites for trees with small seeds.

Woodpeckers play a critical role in the forest because
they are the only birds that can drill through the solid
exterior wood of a standing dead tree into the soft,
decayed interior wood to create nesting cavities.
Because woodpeckers create new nesting cavities
every year, the previous year’s sites are available for
use by numerous other wildlife species. Waterfowl
(wood ducks, common goldeneyes), raptors (barred
owl, northern saw-whet owl), songbirds (whitebreasted nuthatch, great-crested flycatcher) and
mammals (red squirrel, northern and southern
flying squirrels, pine marten, fisher) all find homes in
nesting cavities created by woodpeckers.

Water supply:
Deadwood absorbs water during wet times and
releases it slowly during dry times, providing a
water source and a moist environment for creatures
and plants when they need it most.

Tree regeneration:
Decomposing tree trunks lying on the forest floor
provide regeneration sites for trees with small seeds,
including red spruce, yellow birch and hemlock.
Large pieces of deadwood also tend to provide
a constant moisture supply and are often free of
hardwood leaves that can sometimes smother small
seeds. Fallen dead trees that support small seedlings
are appropriately known as nurse-logs.

A woodpecker creates a nest
cavity one year...

Carbon storage:
Forests with natural levels of deadwood can store
more carbon than forests with reduced deadwood.
Therefore, promoting natural levels of deadwood
on a large scale can help mitigate effects of climate
change by reducing atmospheric carbon dioxide.
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Soil productivity:
Decomposing deadwood builds soil structure and
improves fertility through the release of organic
matter and nutrients (similar to adding compost to a
garden). As well, decomposed deadwood provides
habitat for bacteria that take nitrogen from the air
and transform it into a form usable by plants. It is
estimated that 30 to 60% of the usable nitrogen in the
forest is produced by deadwood-dwelling bacteria.
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Soil erosion:
Deadwood on the forest floor reduces the risk of
soil erosion by slowing the flow of surface water
and sheltering the soil from direct rain.

...and others move in the next

“Most species of birds that use cavity trees feed
primarily on insects, and thereby help prevent insect
outbreaks.”
Richard DeGraaf and Alex Shigo, 198511
RESTORING DEADWOOD
Restoring deadwood is probably the single most
effective, efficient and easy action a woodlot
owner can take to improve a woodlot’s health and
productivity. As such, restoring deadwood is one
of the most satisfying endeavours a woodlot owner
can undertake in his or her lifetime. The following
are ideas for encouraging deadwood:
1. Benign neglect
The easiest way to increase deadwood is simply to
let the forest be. Over time, trees will die and the
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forest’s supply of deadwood will be replenished.
The challenge is to let blown-down trees remain in
the forest and not to think of them as waste.
2. Selective harvesting
•Leave trees with rotten portions, early stages of
rot and cavities. Generally, such trees have high
wildlife value and low economic value. If cut
and sold, such trees are sometimes culled from
timber sales anyway, incurring a financial loss to
the woodlot owner.
•Leave branches and tops in the forest since they
contain most of a tree’s store of nutrients. The
nutrient loss from removing branches and tops
is upwards of two times more than the nutrient
loss from removing tree boles alone.
•Identify and leave legacy trees. Legacy or ‘full
cycle’ trees are large, healthy, dominant trees
that are allowed to grow old and die. Alive,
they provide structural diversity and a rain of
genetically fit seed; once dead, they provide
cavity nest sites while standing and a new source
of large deadwood when they fall.
3. Creating deadwood
Deadwood can be created by girdling or ringing a
tree with two cuts that extend completely around the
tree and through the bark layer to the wood beneath.
Trees can sometimes recover from a single cut, but
two cuts are usually effective. This can be done with
a chainsaw, an axe or a specially-made tool used for
tree girdling. Girdling a tree is better than cutting it
down because the tree is left standing, so can be used
by many more species of wildlife. Girdling trees can
accomplish other woodlot goals as well by reducing
the proportion and regeneration of undesirable trees
such as cankered beech, for example.

The natural numbers of cavity trees and amount
of deadwood varies, depending on the forest’s
age and type. Mature forests of any type tend to
have abundant cavity trees and deadwood of all
sizes. According to recent research, dead, standing
snags tend to make up 5 to 10% of standing trees
in unmanaged, mature, mixed forests. A rough
estimate of the total amount of natural deadwood
in such stands is 100 cubic metres per hectare (1400
cubic feet / acre), although this amount can vary
considerably depending on stand type and age.12
The amount of deadwood in managed forests is
generally much less than in unmanaged forests –
as low as 2 to 30% of natural levels, according to
research conducted in New Brunswick’s Fundy
Model Forest.13 Because of this situation, researchers
believe that the availability of standing dead snags
is the key limiting factor determining numbers
and diversity of cavity-dependant wildlife species.
Accordingly, increasing the number of standing
dead snags in a woodlot lacking in them will likely
result in a direct increase in numbers of cavitydependant birds and other species.
A reasonable goal for woodlots is to maintain at
least 15 live cavity trees per 2 hectares (3 per acre)
and 15 dead snags per 2 hectares (3 per acre), all of
which should be greater than 30cm diameter (12in).14
Some researchers, however, have recommended

In some northern forest ecosystems, deadwood
builds up faster than it can decompose. In such
forests, deadwood generally continues to accumulate
until it is consumed by a forest fire. In the Acadian
Forest, however, there is rarely too much deadwood.
Although time lags can be involved, rates of
deadwood build-up and deadwood decomposition
more or less balance.
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Jamie Simpson

How Much Is Enough?

Making deadwood: a girdled beech tree

Living in the Acadian Forest

Forest Connections: A Truffle, a Tree, a Squirrel and a Bird
Flying squirrels are common throughout the Acadian forest, though, being nocturnal, are rarely seen by people.
Flying squirrels feed on truffles, a type of fungus found throughout the Acadian Forest. Truffle spores pass through
the squirrel and are deposited throughout the forest – an efficient means of dispersal for the truffles. Flying squirrel
droppings also provide a package of nutrients that help truffle spores establish in new sites.
Truffles have a special relationship with trees. A truffle’s rooting system (called mycelia) fuses with the roots of trees,
and become, essentially, an extension of the tree’s root system. The tree gains extra nutrients and water as the
truffle’s mycelia extend throughout the soil. The truffle gains carbohydrates from the tree. In this way, truffles and
trees share a symbiotic relationship – both tree and fungus are better off as a result of the union.
Woodpeckers are connected to the truffles and squirrels because they create cavities in large dead and dying trees
that flying squirrels depend on for nesting sites and shelter. Thus truffles benefit from flying squirrels for dispersal
through the forest, and trees benefit from truffles for greater access to nutrients and water; and flying squirrels
benefit from woodpeckers for a place to live.
higher numbers of snags and cavity trees, upwards
of double this amount (15 of each per hectare / 6 of
each per acre).

Restoration Considerations

Deadwood Diversity
Wildlife requires a diversity
of species and sizes of cavity
trees and deadwood since
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Legacy Trees
Legacy trees are old trees with good form that are
designated never to be cut. Also known as full cycle
trees, these are proven survivors and provide a
steady supply of genetically
fit seeds while alive. When
they die, they provide the
forest with large diameter
snags and the various other
stages of deadwood as they
eventually fall to the ground.
Some forest certification
initiatives require that at
least 10% of live dominant
and co-dominant trees of
each species in a stand be
designated as legacy trees,
and that new live large trees
should be chosen during
harvests to replace those that
have died.

“The absence or insufficient quantity of certain snag
types within the forest can lower the populations of
some animal species simply because they fail to find
suitable places to rest or to give birth and raise their
young.”
Fundy Model Forest, News from the Network,
1999

Fallen cavity tree still provides habitat
CHAPTER 2
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different species of wildlife utilize deadwood of
different species, sizes and states of decomposition.
Partially dead aspen and white birch, for example,
tend to be favourite nesting sites for woodpeckers.
Deadwood Needs a Forest
Many organisms that use deadwood are sensitive
to drought. If a piece of deadwood dries out, the
organisms using it may be lost. Keeping a relatively
intact forest around deadwood will keep it and its
many inhabitants moist.
Poplars and Tamaracks
In forests lacking in deadwood, it is particularly
important to leave poplars and tamaracks scattered
throughout the woodlot. These trees grow quickly
and have short life spans, so they are a relatively
quick source of large snags and deadwood.
Healthy Cavity Trees
Cavity trees that are relatively healthy are valuable
because they remain standing for a number of years,
continuing to provide a home for wildlife. Likewise,
trees with dense wood, such as sugar maple and
beech, stand longer than trees with softer wood.
Spread the Wealth
Most cavity-using birds and mammals are territorial;
therefore, it is important to maintain snags
throughout a woodlot, rather than concentrated in
a particular area.
Bigger is Better
Many wildlife species, such as pileated woodpeckers
and barred owls, require large-diameter snags
and cavity trees that are greater than 46cm (18in)
diameter. Big snags can be used by all deadwooddependant wildlife, but smaller snags will be passed
over by many species.
Riparian Deadwood
Snags and cavity trees near water are especially
valuable for wildlife species. Wood ducks, for
example, prefer old pileated woodpecker nest holes
leaning over water for their nest sites.

develop this structure. Snags that show a history of
woodpecker use in a series of holes along the snag
usually continue to be used by woodpeckers.
Den Trees
Den trees are living trees with a hollow area inside
but with a sound exterior, and are used by numerous
species of wildlife in the Acadian Forest. Den trees
can take up to a century to develop naturally, thus
tend to be rare in a young forest. Once created,
however, den trees can be used by wildlife for
upwards of three centuries.

Creating den trees
Den trees should always be left uncut when found
on a woodlot. If none exist, creating one or two will
greatly benefit wildlife.
- Cut off a 15cm (6in) diameter limb from a tree at
least 50cm (20in) in diameter, leaving a 15cm (6in)
stub, or
- Chop out a section of bark and inner wood 15cm
by 15cm (6x6in) at the base of a wolf tree.Wolf trees
are those with disproportionately large canopies,
often hardwood trees that have grown in openings
with abundant space and light.
These open wounds allow fungal diseases to enter
and create a suitable cavity, but will not kill the tree,
which lives on while providing a home for wildlife.
Ash, beech, hemlock and basswood are especially
good candidates for den trees, but any large tree will
suffice.

Surrogate Habitat – Box Homes for Birds and
Bats
Nest boxes for birds and roost boxes for bats can
provide habitat for these animals in forests that lack
snag and cavity trees. These structures are stop-gap
measures, useful while waiting for suitable snags
and cavity trees to develop in a woodlot. Chapter
3 contains information on constructing bat and bird
boxes.

Woodpecker Hotels
The ideal snag for woodpeckers is one with
sound wood on the outside and a centre of soft,
decayed wood that is easy to excavate. Trees with
mushrooms or bracket conks on the trunk tend to
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Minimum Tree Diameters for Cavity-dependent Wildlife15
TREE DIAMETER

CAVITY-DEPENDENT SPECIES (* = cavity excavators)

< 20cm (8in)
		
		
		
		
		
		

black-capped chickadee* • downy woodpecker*
• boreal chickadee* • red-breasted nuthatch
• winter wren • deer mouse • white-footed mouse
• red-backed vole

15-30cm (6-12in)
		
		
		
		
		
		
		
		
		
		
		
		
		
		

black-backed woodpecker*
• northern three-toed woodpecker* • hairy woodpecker*
• yellow-bellied sapsucker* • house wren
• white-breasted nuthatch • brown creeper
• chimney swift • great crested flycatcher • tree swallow 		
• eastern bluebird • house sparrow • starling
• southern flying squirrel • northern flying squirrel
• ermine

30-45cm (12-18in)
		
		
		
		

northern flicker* • boreal owl • American kestrel
• northern saw-whet owl • purple martin
• northern long-eared bat

>45cm (18in)
		
		
		
		
		
		
		
		
		
		

• pileated woodpecker* • wood duck
• common goldeneye • hooded merganser
• common merganser • barred owl • silver-haired bat 		
• Keen’s myotis • eastern pipistrelle • small-footed bat
• red squirrel • porcupine • American pine marten
• fisher • long-tailed weasel

>60cm (24in)
		
		

little brown bat • big brown bat • red fox • raccoon
• black bear

Genetic Diversity and Woodlots
“The conservation and maintenance of genetic
diversity in natural populations is critical to their
adaptation and survival, particularly in rapidly
changing environments …. Genetic diversity
provides the evolutionary potential for sustaining
forest health in the face of environmental change.”
Alex Mosseler, John Major, Om Rajora, 200316
Genetic diversity is not a common topic in
discussions of woodlot management. Nonetheless,
its importance to forest health is immense. Sufficient
genetic diversity means there are enough individual
CHAPTER 2

		

differences within a species that it has a chance to
adapt to a constantly changing world, where failure
to adapt means failure to survive. It’s nature’s way
of making sure all her eggs are not in one basket. In
making decisions about tree cutting and planting,
woodlot owners collectively help to shape the
genetic diversity within the Acadian Forest system.
Diversity within a woodlot is usually considered in
terms of numbers of different species. How many
types of trees or shrubs or birds are there? Looking
only this far, however, misses a large part of the
biodiversity picture, namely, the world of variation
found within each species.
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Every individual within a species – be it a human
or a sugar maple – is a little different from the next
(except for clones17 and identical twins). The root of
these differences lies in the unique genetic make-up
of each individual. Mapping all of the differences
found among each individual sugar maple tree,
for example, would provide a picture of the total
genetic diversity within the sugar maple species.
These little differences within each individual
are important. Combined, they are a storehouse
of ‘possibilities’ that can allow a population to
respond, over many generations, to changes in the
environment. So long as there is sufficient genetic
diversity, some individuals will have the traits
necessary to survive environmental changes and
will pass these traits on to the next generation. The
key to success is to keep as much genetic variation
as possible in the population in order to deal
with potential future environmental challenges.
Maintaining genetic diversity is all about keeping
options open to deal with an unpredictable future.
As the ecologist and forester Aldo Leopold noted,
“the first step in intelligent tinkering is to keep all the
pieces.” Keeping all the pieces in a forest starts with
maintaining all the genes in a population, including
the rare ones that might offer no advantage under
present environmental conditions, but which may
prove indispensable in the future. Following are
Adapting to a changing environment: Moths,
trees, birds and soot
In pre-Industrial Revolution England, generally only
light-coloured Peppered Moths were observed in the
English countryside. Their light colour helped them
blend with the light bark colour in trees and thus hide
from hungry birds. During the Industrial Revolution,
however, soot from coal-fired factories turned the
trees a darker colour. In a short time, light-coloured
moths no longer had an advantage. A rare, dark
variation of the Peppered Moth, on the other hand,
blended well with the newly darkened trees, and the
dark colour trait soon became the dominate colour
type for Peppered Moths. Unfortunately for the
dark coloured moths, the pollution was eventually
cleaned up, the trees became light-coloured again,
and the light-coloured moths have regained their
former abundance.
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recommendations for maintaining genetic diversity
in Acadian Forest woodlots.
1. Keep the connections
Forest fragmentation can limit the movement
of animals and pollen, thereby limiting gene
exchange. Reduced gene exchange can lead to a
loss of genetic diversity. However, fragmentation
can be reduced by promoting forested connections
between woodlands, especially in areas divided into
disconnected areas by intensive forestry, or urban or
agricultural development. Maintaining or restoring
forest along rivers is an especially effective method
to reduce fragmentation because much wildlife
tends to travel along waterways.
2. Hold on to old trees
Trees that have survived competitors and diseases
to attain an old age are often an important source
of superior genetic information and, as such, are
valuable seed sources.
3. Hold on to uncommon tree species
Trees that are uncommon in a particular area may
have genetic diversity value because they may
harbour rare genes that could be important to the
wider population in a time of environmental change.
4. Rely on natural regeneration
Seeds from large, old trees will produce young trees
with maximum potential to survive and grow in a
particular area, as long as there is an abundance of
trees to avoid self-pollination. Continuous forest
patches of 60 to 90 hectares (150 to 225 acres)
should be large enough to avoid genetic problems
associated with small population sizes.18
5. Use local seed and seedling sources for plantings
If planting is necessary, buy or collect from a local
seed or seedling source. This ensures a good match
between the tree and local environmental conditions,
and avoids potential genetic problems associated
with introducing trees adapted to different locations.
However, with the prospect of rapid climate change
in the coming decades, planting a few seedlings
from populations to the south may provide useful
genes that are not available locally.

Living in the Acadian Forest

The Ups and Downs of Hemlock: a Tale of Genetic Diversity?
By analyzing pollen records preserved in lake bottoms in the Maritimes and northeastern United States over
thousands of years, a team of forest scientists discovered that eastern hemlock had undergone a severe decline some
4,800 years ago. At that time, the climate was much warmer than at present and the trees remained at low abundance
for roughly 1,000 years. Another 1,000 years later, the pollen record shows that hemlock had regained its former
abundance.
Based on this circumstantial evidence, scientists suggest that hemlock was probably attacked by a disease or an insect
that caused the population to crash. However, enough individuals survived for the species to regain its abundance by
maintaining or acquiring genetic characteristics that gave some hemlock a resistance to the disease.
Today, the American beech and the beech bark disease are an example of another such situation. In areas where the
disease is rampant, almost all the beech trees are afflicted. However, a small percentage of beech trees are proving
resistant to the disease due to a rare genetic trait. If these resistant trees reproduce and replace those that are
susceptible to the disease, it is possible that beech could regain its former vigour, given enough time.

Populations are groups of individuals of a single
species that are interconnected through breeding
with each other. Genetic diversity tends to be passed
from generation to generation within a population,
and this genetic diversity is known as the gene pool
of the population. A population’s gene pool is further
diversified by the occasional migration of individuals
between populations; for example, a strong storm
might blow pollen from one population of trees to
another. However, if a population becomes isolated
through fragmentation of its habitat, genetic diversity
declines with time and the small population becomes
more inbred and less able to adapt to changing
conditions.
CHAPTER 2
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What is a Population?
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Working in the
Woodlot

“I have read many definitions of what is a conservationist… but I suspect that the best
one is written not with a pen, but with an axe…. A conservationist is one who is humbly
aware that with each stroke he is writing his signature on the face of his land.”
Aldo Leopold, A Sand County Almanac 1949

CHAPTER 3:
WORKING IN THE WOODlOT

Making a Woodlot Plan

T

he overall goal of managing a woodlot is to
promote a healthy, productive and resilient
forest: healthy in terms of wildlife habitat and
water quality, productive in terms of soil quality
and economic value, and resilient in terms of ability
to adapt to climate change and natural disturbances.
A well prepared woodlot plan is an important step
toward realizing this goal.
As is described in Chapter 1, woodlots in the
Acadian Forest are much different today than they
were before centuries of logging and farming. In
general, woodlots today have reduced economic
value, less resilience to insect and wind damage
and fewer wildlife habitats. Fortunately, forests
can gradually regain the characteristics of a mature
forest as deadwood becomes more abundant,
tree size and age increase, uneven-age conditions
develop, and mature forest species replace young
forest species.
Since nature knows best what a healthy forest looks
like, it is important to discover what a woodlot
‘wants to be’. In other words, how would the
woodlot grow and develop if left alone? Which tree
species would grow? What age structure would
develop? How much deadwood would accumulate?
Making decisions about harvesting, thinning and
planting begins with considering these questions.
Essentially, knowing how a forest develops naturally
allows a woodlot owner to encourage, rather than
impede, healthy growth.

and planting. Does the woodlot tend toward red
spruce, yellow birch and balsam fir? Perhaps it is a
sugar maple, beech, white ash and hemlock site. A
rough approximation is what matters, rather than
exact percentages of each tree species. In a forest, there
is too much natural variation and change in species
over time for definitive numbers to be very useful.
Determining the natural species mix can be tricky
in cases where a woodlot has been heavily altered
by past land uses, such as intensive logging or
farming. Such woodlots may bare little resemblance
to the original forest cover of the site. Nonetheless, a
reasonable estimate can be made with a bit of forest
detective work.
Late-successional tree species, such as red spruce,
hemlock and sugar maple, often grow hidden among
pioneer species such as grey and white birch, poplar
and balsam fir. They can be uncommon, perhaps
only a few per acre, so it is necessary to look carefully
to determine if any are present. If no late successional
tree species can be found in a woodlot, looking at
nearby forest that is less disturbed can be helpful.

WHICH SPECIES TO FAVOUR?

As shown in the accompanying diagram, soil
moisture and soil fertility influence where species of
trees tend to grow, so they are useful in determining
the natural forest cover. Similarly, certain shrubs
and herbaceous plants tend to grow in very specific
soil conditions. Woodlot owners can use these
plants, known as indicator plants, to identify the
natural forest-cover for an area based on soil quality.
Only healthy and abundant plants should be used
as indicators.

Deciding which tree species are naturally suited to a
woodlot guides decisions about harvesting, thinning

The change in tree species abundance in the Acadian
Forest over the past several hundred years has
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SOIL CLUES AND INDICATOR PLANTS
(adapted from a diagram by the New Brunswick Department of Natural Resources, 1996)
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followed certain trends. While there are exceptions,
these trends can be used as guides, or rules of
thumb, when deciding which trees to encourage
and which to discourage.
Forest trends: In general, shade-tolerant hardwood
forest and shade-tolerant mixed-wood forest have
declined, while shade-intolerant hardwood forest
and even-aged softwood forest have increased.
Tree species trends: The table below shows which
species are believed to have decreased in abundance
and which have increased, based on historical
documentation and ecological land classification
work. (See the Trees of the Acadian Forest section
for detailed information on each of these species.)
DISTURBANCE-BASED HARVESTING
Harvest planning based on natural levels of forest
disturbance is an approach to minimize the negative
effects of harvesting trees by approximating the
natural disturbances to which forest life is adapted.
Because natural disturbances are mostly small and
frequent in the Acadian Forest, with insects, disease,
old age and wind usually killing no more than a few
trees per hectare each year, harvesting based on

Ecological land classification maps:
Ecological land classification maps are based on
enduring features such as climate, soil and elevation
that affect where certain tree species tend to
flourish. These maps can be obtained from provincial
departments of forestry or natural resources.
natural disturbance should create small gaps in the
forest canopy.
Harvesting that attempts to mimic large-scale
disturbances is not appropriate from a forest health
perspective for two reasons. First, disturbances that
affect tens, hundreds or thousands of hectares occur
only once every 300 to 1,200 years on average in
the Acadian Forest, depending on the location and
dominant tree species.1 Therefore, large disturbances
are not frequent or widespread enough to be
reasonably incorporated into forest management
plans. Second, large clearcuts may add to the
damage if naturally occurring large disturbances
also occur.
Furthermore, large natural disturbances are
ecologically different from clearcuts because of what

Species reduced in abundance

Species that tend to be over-abundant 2

red spruce
white pine
red pine
eastern hemlock
eastern white cedar
yellow birch
black ash
white ash
green (red) ash

balsam fir*
tamarack*
jack pine*
white spruce
red maple*
white birch
grey birch
aspen species (poplar)
pin and choke cherries

red oak
bur oak
ironwood
black cherry
butternut (endangered)
basswood
beech (healthy)
American elm (healthy)
sugar maple

* These species form a mature forest stage in certain habitats (high-elevation or low fertility or excessively wet or very dry sites), but
are generally over-abundant outside these areas.

What is a Natural Forest?
The facts that forests are constantly changing and that humans have influenced the entire planet to some degree does
not negate the usefulness of thinking of forests in terms of their natural condition. ‘Natural’ simply refers to how a
forest operates and changes over time without major human intervention. Promoting a natural forest condition, as
wildlife biologist Bob Bancroft says, “does not mean turning the clock back 500 years.” After all, the Acadian Forest
is dynamic. Insects, wind and other disturbances continually change the forest, and life constantly adapts to changing
environmental conditions.
CHAPTER 3
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is left behind. Clearcutting removes almost all of the
forest structure, especially when the ground is later
mechanically prepared for planting. Conversely,
many trees die during insect and wind damage, but
the dead trees remain to provide organic matter,
nutrients, erosion control, partial shade and wildlife
habitat. As well, young shade-tolerant understory
trees that are not damaged will grow rapidly into
new canopy openings made by the disturbance.
Similarly, insects tend to kill only certain tree
species, so other species are left to grow. Lowintensity forest fires also leave some living trees,
and even high intensity fires leave behind many
standing dead trees. These differences have a major
impact on wildlife and forest growth. Clearcuts
generally result in less diversity of wildlife habitat,
higher soil surface temperature, lower air moisture
content, greater frost damage, and higher wind
speeds than most large natural forest disturbances.
“Indeed, one can encounter forest managers
purporting to embrace a natural disturbance model,
with statements such as ‘All forests are wiped out
periodically; our clearcuts are no different’… this
superficial statement ignores the growing body
of evidence about what the natural disturbance
regimes were really like in presettlement [Maine]
forests before people dramatically altered them….
If the goal is to emulate most northeastern [USA]
natural disturbance regimes faithfully, then the
majority of the landscape must be under some type
of continuous-canopy, multi-aged silviculture that
maintains ecologically mature structures at a finely
patterned scale.”
Seymour, White, and deMaynadier, 20023

Responding to large fires, windstorms and insect outbreaks
Although large natural disturbances were
historically rare throughout most of the Acadian
Forest, the risk has increased in regions where the
forest now consists of even-aged, short-lived and
early successional softwood species, particularly
balsam fir, white spruce and tamarack. Stands of
this nature, particularly those with mature trees, are
more vulnerable to insect outbreaks, windstorms
and severe forest fires than in the past. In these
woodlots, prevention really is better than a cure.
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“The balanced response to catastrophic [disturbance]
events is to salvage economic losses when they occur,
with due attention to biological legacies such as
surviving living trees, standing snags, and coarse
woody material.”
Seymour, White and deMaynadier, 20024
Helping a forest to develop diversity in tree ages
and species will reduce the risk of and damage from
large-scale natural disturbances.
Nonetheless, even well-managed woodlots can
experience large-scale natural disturbances that result
in economic loss for owners. When salvaging wood
from such sites, owners can lessen the damage by:
•saving any remaining canopy trees for the seeds,
shade, wind block and habitat they provide;
•removing only high value wood from the site and
leaving ample woody debris to protect the soil
and provide wildlife habitat; and
•leaving standing dead trees for wildlife habitat.
GETTING IT DOWN ON PAPER
Woodlot plans are valuable because they provide an
opportunity for the owner to clearly communicate
thoughts about a property to others. When working
with a harvesting contractor or consulting forester,
a woodlot plan can prevent miscommunication.
Many land owners have learned the hard way that
the result of a harvesting job may look far different
from what they had expected.
Woodlot plans are also useful as information
records. They should include maps of the woodlot
with locations of roads, trails, streams and ponds, as
well as the variety of forest stands on the property.
Plans help to keep track of activities intended for
the woodlot and provide a time-frame during which
they will be accomplished. As well, woodlot owners
can compare older woodlot plans with newer ones
to observe changes over time and evaluate the
results of activities.
Although woodlot plans vary in terms of structure and
content, they usually answer the following questions:
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•What are the goals for the woodlot?
•What is the current condition of the woodlot
(diversity, extent and ages of trees)?
•Where are features such as boundaries, trails,
streams, fields and forest stands found?

Existing woodlot plans
Many existing woodlot plans do not address issues
of forest restoration, but information in them can
help when creating new plans with the wider goal of
restoring natural forest conditions.

•What actions are recommended to achieve goals
for the woodlot?

and any special features, such as rare plant sites or
favourite lookout spots.

•What is the timeline
recommended activities?

Aerial photographs can help to accurately locate
features such as roads, streams, buildings and forest
stands on a property. If the woodlot map is the same
scale as an aerial photo (usually 1:10,000 or 1:12,500),
information can easily be transferred to a woodlot
map. In some regions, government mapmakers
provide the useful service of superimposing
property boundary lines onto aerial photographs.
Photographs of activities such as harvesting or
thinning, with recorded dates, are useful as visual
records for future comparison.

for

carrying

out

Answers to these questions can be organized into
the following categories.

Part A. Long-term Goals and Objectives
This is the place for the owner to describe his or her
long-term vision of the woodlot. Goals might include
restoring characteristics of the natural Acadian
Forest, increasing recreational opportunities and
improving economic potential. Objectives are the
more specific things owners want to see happen
on a woodlot to achieve their goals. For example,
common woodlot objectives include restoring
tree species composition, restoring an uneven-age
condition, increasing deadwood, improving access
and clarifying boundary lines. Goals and objectives
should be discussed and established first, before the
rest of the plan is written.

Part B. Maps and Photographs
Maps help to organize a lot of information in one
place and show how various property features relate
to each other. Maps should show fields, buildings,
waterways, wetlands, roads and trails; they can
also show the variety of forest stands in a woodlot
Tree Diseases and Damaging Insects:
There are many insects and diseases that can damage
or kill trees in the Acadian Forest.The Canadian Forest
Service provides on its website a comprehensive
guide to identifying damaging insects and diseases
found in forests, and up-to-date information on
exotic insects and diseases. Provincial departments
of natural resources and consulting foresters are
other good sources of information about damaging
insects and diseases.
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Part C.Woodlot Overview
Information on the woodlot’s size, identification
numbers, roads, boundary lines, and distinctive
features should appear on a woodlot map, as
described below.
Property identification and size:
This includes the property’s identification number
(PID), total size and the amount of land covered by
the woodlot plan; it can include the identification
numbers of aerial photographs that correspond
with the property.
Roads and trails:
This includes information on the condition of roads
and trails on the property. Are they passable? Do they
need upgrading to accommodate planned activities?
Are there any water-flow problems (i.e. spring runoff
flowing along roads or trails, improperly installed
culverts etc.)? Are all the existing roads and trails
needed? Should any be closed?
Boundary lines:
Locations of boundary lines must be known
before undertaking activities such as harvesting
or thinning. This section describes the condition of
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the boundary lines on the property and includes
notes on whatever boundary line information exists
(i.e. old fences, blazed trees or survey pins). This
information can be extremely helpful if boundary
lines are to be surveyed. Property owners should
not delay clearing up issues concerning boundary
line locations; the longer they are left, the more
difficult they become to correct.
Natural and special features:
This section includes descriptions of special features
on the property such as locations of rare plants,
raptor nests, favourite lookouts or camping sites.
These are things a hired management plan writer
might miss or not know about, so it is important for
the owner to ensure these features are recorded.
Surrounding land context:
This is a description of surrounding land uses, such
as adjacent clearcuts, highways, farmland or mature
forest area. The potential effects of surrounding land
use should be considered in a plan. There may also
be opportunities to work with a neighbour to protect
a desired natural feature, such as a patch of old
forest that extends across two or more properties.

and 6m (20ft); immature stage trees are under 25cm
(10in) diameter; and mature stage trees are over
25cm (10in) in diameter. Some stands of trees have
only one maturity class thus are even-aged; a recent
clearcut full of young growth, for example, is a stand
completely in the regeneration stage. Uneven-aged
stands, on the other hand, contain a mix of maturity
classes from seedlings to mature trees; plans should
include approximate abundances of the maturity
stages found within uneven-aged stands.
Deadwood:
Deadwood is another important component of the
woodlot inventory and of a healthy forest. One way
to record this is to note the numbers of standing
dead trees, and trees with cavities, per half hectare
(roughly one acre). The following scale can be useful:
virtually absent (0 or 1), low (2 to 5), common (6 to
12), and abundant (13 or more). Generally, a healthy
woodlot should contain 6 to 12 standing dead trees
and/or trees with cavities per half hectare.

Part D.Woodlot Condition

Tree diversity and relative abundance:
This part of a plan should identify the abundance
and diversity of trees in the woodlot, for example
50% balsam fir, 25% red spruce, 15% white spruce,
and a 10% combination of scattered white pine and
white birch. It is important that the woodlot is given
a thorough check for uncommon tree species as
these can be vital seed sources, either at the present
time or in the future.
Maturity stage:
The plan should indicate the maturity stage of
groups of trees found on the woodlot. Following is a
rule of thumb for assigning maturity stages to stands
of trees: regeneration stage trees are less than head
height; sapling stage trees are between head height
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Tamara Heikalo

The condition of a woodlot includes the diversity
and abundance of tree species, stand ages, amounts
of deadwood and other ecological features for each
stand within the woodlot. The level of detail necessary
depends on the nature of activities planned.

Physical attributes:
Physical attributes of a woodlot include the amount
and direction of slope (e.g. a 10 degree slope to the
east), as well as watercourses and wetlands, areas
with shallow soil, and areas with rocky terrain.
The presence of pits and mounds, which have been
created by a history of tree blowdowns, should
be noted as well. An absence of pits and mounds
usually indicates that the land was ploughed in the
recent past, even if mature trees occupy the site at
present.
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Vegetation:
When assessing condition, notes on plant diversity
(other than trees) can be useful in assessing the
woodlot’s soil productivity and the natural forest cover (see the chart on soil clues and indictor
plants).

Part E. Activity Timeline
Activities are the actions taken to accomplish
goals and objectives, including boundary line
maintenance, road upgrades, harvesting, planting
and thinning. Actions must be detailed enough to
provide instruction to whomever carries out the
work – this may require the services of a forester or
forest technician. Of course, choosing to do nothing
with a stand and letting it develop naturally is also
an option.

Harvesting and Thinning Trees
Cutting trees, whether by harvesting or thinning,
shapes the forest. As with natural disturbances such
as wind, insects and diseases, tree cutting influences
a woodlot’s character by changing its physical
structure, as well as the type and abundance of
trees found there. When implemented with care and
planning, both harvesting and thinning can increase
the long-term economic value of a woodlot while
encouraging a healthy, productive and resilient
forest. The result is a much-improved woodlot that

Forest Stands
A forest stand is an area of forest with trees that are
distinct in age or species from the surrounding forest.
For example, young hardwood growing in an old field
is a stand; 30 to 40 year old balsam fir and red spruce
mix growing next to the field is another stand; old
sugar maple and beech on a ridge constitutes another
stand. Essentially, stands are easily identifiable groups
of trees, often with a common age range and species
assemblage. Drawing lines around them on maps
allows a woodlot owner to know how much of each
type of forest is present in the woodlot. Forest stands
are the basic management units of a woodlot.
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Do-it-yourself or Hire?
Unless a woodlot owner has the technical background
needed to create a management plan, it is advisable
to enlist the help of a forester or forest technician.
These folks have the tools and knowledge to get
the job done efficiently. Nonetheless, the owners
have a wealth of useful information that the plan
writer should take into account, such as presence
of uncommon trees, locations of trails, and wildlife
features such as seasonal streams, vernal pools and
raptor nests. Most importantly, the woodlot owner
must ensure that the plan writer is well aware of the
long-term goals for the property.
Management plans for a typical woodlot can cost
from several hundred to over a thousand dollars,
depending on the size of the woodlot and the
extent of information provided. A plan with detailed
information about saleable volumes of timber, for
example, or an in-depth wildlife survey, will cost more
than a plan that simply describes the ages and types
of trees in the woodlot. Financial help is available
in some regions to hire a forester or technician to
write a management plan. Local woodlot owner
associations are a good place to check for funding
possibilities.
can be passed on as a legacy of careful stewardship,
bearing the signature of the woodlot owner for
future generations to read.
A woodlot owner can promote forest health and
long-term economic value by:
•encouraging a diversity of late successional tree
species of a variety of ages that are well-suited to
the woodlot’s growing conditions (see the first
part of this chapter for information on deciding
which trees are best suited to a given site);
•maintaining uncommon tree species, even those
not ideally suited to the site;
•ensuring an abundance of cavity trees and
standing and fallen deadwood; and
•leaving an abundance of vigorous and wellformed trees.
In planning woodlot activities, it is useful to imagine
how the woodlot might look over the next 10, 50,
100 or even 500 years, based on the four goals
mentioned above. Which tree species will dominate?
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Below is a sample table of goals, objectives and activities planned for a woodlot.
GOAL

OBJECTIVE

ACTIVITY

TIME FRAME

Restore Acadian
Forest

Restore tree species
composition

Thin (PCT*) young stands
to promote appropriate
species (stands 1,2,7+12)

in 3 years

Plant red spruce + yellow
birch in strip cuts (stands
3+4)

in 4 years

Plant red spruce, white
pine, hemlock and sugar
maple in old field area
(stand 5)

next year

Restore uneven-age
condition

Strip cuts in mature
balsam fir (stands 3+4)

this year

Increase deadwood
/ wildlife habitat

Girdle several white birch
(stands 3+4)

over next 3 years (+while
carrying out strip cuts)

Place nest boxes (stands
6,8+9)

over next 3 years

Conserve mature
forest

Leave mature cedar areas
(stand 10)

indefinitely

Improve tree quality

Prune white pine branches
to 16 feet (stand 11)

over next 3 years

Promote high-value
tree species

Thin (PCT*) to
discourage balsam fir
(stands 1,2,7+12)

in 3 years

Hardwood selection cut
to promote crop trees
(stand 13)

this year

Place culvert in wet
section of woods
road (stand 3)

this year

Cut woods road
(stand 13)

this year

Shut down road, but
maintain as ski trail (stand
10)

next year

Re-paint and brush out
back line

this year

Improve Economic
Potential

Ensure Access and
Maintain Boundary
Lines

Proper road system

Well-marked
Boundary Lines

* PCT stands for pre-commercial thinning
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COMPLETED

Peter Duinker

ASSESSING AND SELECTING TREES

Choosing trees to harvest starts with looking up
(note 100% canopy closure)

What will the age structure look like? How will the
economic value of the woodlot change? Will there be
deadwood and cavity trees? Envisioning the future
of a woodlot puts the present woodlot activities into
a context of long-term change and growth.
HIRING CONTRACTORS
Clear communication is vital when hiring a contractor
to work on a woodlot. A detailed management plan
is important, and woodlot owners may wish to
consider a legal contract with the contractor that
details the obligations of each party. Woodlot owner
organizations can provide sample wording for
such contracts. Checking a contractor’s references
or talking with other landowners who have hired
the contractor can be helpful. Some regions have
contractor or logger recognition programs, such as
Master Logger Certification.
The way a contractor is paid can affect the quality of
work done in a woodlot. A lump sum payment from
the contractor to the owner is usually not conducive
to low-impact harvesting. Better options include
paying a contractor by an agreed hourly rate, or
agreeing on a percentage of return from the sale
of harvested wood that reflects the effort required
for a careful job. These options can be combined: a
contractor might receive a wage, with bonuses for
good work done. Importantly, careful work that
protects habitat and promotes future economic
value is always more expensive in the short term
than indiscriminate cutting, and contractors deserve
to be compensated for good work.
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Assessing tree health starts with looking up. The
condition of the crown of a tree shows how well
a tree is faring in relation to competition from
neighbouring trees and whether it is succumbing
to the effects of insects or diseases. Assessing tree
vigour can help woodlot owners determine which
trees have potential to increase their growth and
live long lives, and which are growing slowly and at
risk of death or serious decline in the near future.
The most obvious sign of tree decline is the death
of small branches. For hardwood trees, this results
in progressively less dense crowns and noticeable
dead branches. Generally, the more leaf surface area
a tree has relative to its size, the better it can grow
and sustain itself. As a rule, the crown of a vigorous,
dominant hardwood tree should be roughly two feet
wide for every inch of trunk diameter. For example,
a tree that is 10 inches in diameter (25cm) should
have a 20-foot (6m) wide crown. For softwood trees,
Making Money?
A combination of poor markets for wood products
along with the degraded state of the Acadian Forest
means that many woodlots cannot generate much
income in the short term. Harvesting low value
products such as firewood and pulpwood may not
even cover the costs and, without careful planning,
this harvesting can compromise long-term economic
value and forest health. Profiles of woodlot owners
and their challenges and successes in covering shortterm financial costs, while still meeting goals for
long-term woodlot quality and ecological health,
are presented in Chapter 5. Options for silviculture
funding and other revenue sources are presented in
Chapter 4.
Unfortunately, the many benefits that woodlots
provide to society are rarely acknowledged. Even
though well-managed woodlots help to remove
pollutants from the air and water, provide habitat
for countless forest-dwelling organisms, and make
the countryside a beautiful place, landowners are
not financially compensated for ‘doing the right
thing’. If society truly values the essential services
that woodlots provide, owners should eventually be
compensated for their commitment to maintaining a
healthy environment for the benefit of society.
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Bark is a particularly good indicator of vigour in red
oak; vigorous red oak trees have thin smooth bark
with an obvious vertical pattern of alternating light
and dark stripes. The presence of small side branch
sprouts on hardwood trees can indicate a tree is
under stress.

Understory trees
Trees growing in the shade of others are not
necessarily less vigorous. Tree species that are
tolerant of shade can grow slowly for decades in the
understory. In this way, shade-tolerant trees become
well established under the canopy and are ready to
take advantage of openings caused by the decline
and death (or harvest) of dominant trees.

Sydney Smith

Red spruce, hemlock, sugar maple and beech are
prime examples of tree species that can successfully
wait for an opening in the canopy. These species
can live for decades in the understory and still grow
rapidly once canopy space is available. Conversely,
species such as balsam fir, white spruce and white
birch do not respond well to increased light after
they have been suppressed by shade.

Trees with declining vigour (left) and in good health (right)

Tree species that will respond well to increased light
should be protected from damage during harvesting
and given room to grow. Time and effort should not
be wasted promoting understory trees that will not
respond well to increased light.

Leave the best and the worst

reduced vigour also results in less dense crowns, but
is generally seen in crown length relative to the height
of the tree. The live crown of softwood trees should
cover at least 40% of the total height of the tree.

Establishing criteria to determine which trees to
harvest makes selection more efficient and helps to
improve woodlot ecological health and economic
value.

Although less obvious, tree bark can also indicate
tree condition. Vigorous trees usually have relatively
smooth, tight bark compared with the flaky bark of
less vigorous trees. In some tree species, including
sugar maple, red oak, hemlock and white pine, the
bark of a vigorous tree has definite vertical ridges
and furrows, with the furrows containing lightcoloured inner bark that is revealed as the outer
bark splits due to fast diameter growth. On the
other hand, the bark of less vigorous trees is often
softer with horizontal breaks in the vertical ridges.

Trees to leave
•Wildlife trees. Standing dead trees and trees
with cavities or dens usually have low economic
value, but their ecological value to wildlife and
soil is high. This importance to forest health gives
them top preference as trees to leave.
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•Crop trees. These are well-formed and vigorous
trees of desirable species; they will continue to
grow well and provide seed. Some crop trees can
be left indefinitely as legacy trees to provide seed
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and a future source of deadwood. Others can
be harvested for their valuable wood once they
show signs of decline.
•Uncommon species. Uncommon trees can be
kept as seed sources and reservoirs of genetic
diversity. They also increase the diversity of food
sources for wildlife.
Trees to cut
•Valuable but declining trees. These are economically
valuable trees that show signs of decline and are
not likely to survive to the next harvest.
•Poorly formed trees. These are reasonably
healthy but low quality trees with little chance of
improving; cutting them can increase the quality
of a stand, especially if they are competing with
better formed trees.
•Short-lived and early-successional species. These
species can be harvested in order to favour the
growth of late successional species. These species
are often removed during selection and crop-tree
release cutting.
Trees to girdle
•Low-value, competing trees. Trees with little
economic value that are competing with desirable
crop trees can be killed by girdling. Girdling can
be used to release crop trees and to contribute to
the woodlot’s supply of standing deadwood.
HARVESTING METHODS
Different methods of harvesting create different
sizes of openings in the overhead tree cover that
is known as the forest canopy. Selection cutting
removes only one or a few trees from the canopy
in any one spot. In contrast, strip and patch cutting
create bigger canopy openings, while clearcutting
creates even larger openings. This is important
because the size of the canopy opening influences
Woodlot management is most harmful when it causes
a drastic shift away from the natural diversity of tree
species and age structure of the site; an owner can
increase the value of a woodlot by helping to restore
these natural conditions.
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‘Plastic’ Tree Behaviour
Sugar maple is known as a ‘plastic’ species because
even heavily shaded trees will resume good growth
at almost any age if they are given room and are
otherwise healthy. Red spruce has been known to
resume good growth after 50 years of suppression.
the growing conditions on the forest floor. A bigger
opening lets in more sunlight and wind, resulting
in hotter, drier growing conditions and changes in
the types of trees and other plants that will become
established there.
Wide canopy openings, such as those made by cuts
greater than 1/10 of a hectare (¼ of an acre), favour
pioneer species such as raspberry, pin cherry, choke
cherry, white birch, grey birch, balsam fir, tamarack,
white spruce and poplar. Medium-sized openings,
with a diameter up to the height of the surrounding
trees, tend to allow growth of moderately shadetolerant species such as yellow birch, white pine and
white ash. Smaller width openings, created by the
removal of one or a few trees, favour mature forest,
shade-tolerant species such as red spruce, hemlock
and sugar maple. The width of canopy openings
also determines age structure. Clearcutting results
in even-aged stands of trees, while selection and
patch cutting result in stands with a diversity of tree
ages (uneven-aged stands). The choice of harvesting
method clearly shapes the future condition and
value of a woodlot.
“The forest sustains us, we do not sustain the forest.”
Herb Hammond,
Seeing the Forest Among the Trees, 1991.

1. Light selection harvesting
Removing one to several trees at a time creates
small gaps in the forest canopy that are scattered
throughout the entire harvest area. Such gaps
increase the light on the forest floor only enough to
stimulate the growth of shade-tolerant trees, thereby
creating an uneven-aged forest.
Trees selected for harvesting usually fall into one or
more of the following categories:
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Trees with declining vigour:
These are trees dying of old age or are losing the
battle against disease, insects or hardier trees. Such
trees are slow-growing and have little potential to
resume growing, even if the surrounding trees are
removed.

Light selection harvesting is useful for managing
mature stands with abundant shade-tolerant trees,
or for promoting the growth of desired species and
individual trees in even-aged stands.

Overly represented species:
Balsam fir and poplar, for example, are trees that
might be selectively removed from stands where
they are overly abundant in order to allow the
regeneration of late-successional species.

Crop-tree (seed-tree) release cutting is another
type of selection harvesting. Crop trees are the
best quality trees in the woodlot, whether for their
economic value potential, or for their potential as
seed trees. By removing non-crop trees that interfere
with the growth of the crop trees, healthy, vigorous
trees of desired species can be released, or given
room to grow. Competing trees are less valuable
ones with crowns touching the crop tree and should
be removed on at least two sides of it. Giving
vigorous crop trees room to grow increases their
growth rate and ensures them a dominant place in
the forest canopy.

2.Crop-tree (seed-tree) release harvesting

Undesirable tree species:
Trees that interfere with the growth of highly
desirable trees might be removed, as described in
the Crop-tree Release section below.

Tree silvics are descriptions of how different species
of trees grow, reproduce and survive in the forest.
By knowing the silvics of a tree species, a woodlot
owner can predict how that species will respond to
different harvesting and thinning approaches and,
therefore, how to encourage desirable species and
discourage others. (See the Trees of the Acadian
Forest section for a review of tree silvics.)

Safety Essentials:
•Use safety gear: chainsaw helmet with ear and eye
protection, chainsaw boots and protective leg
clothing.
•Use a modern chainsaw equipped with noise and
vibration reduction and a chain brake.
•Ensure that the chain on the chainsaw is properly
tightened, and that the teeth are sharp and rakers
properly filed.
•Learn about chainsaw kick-back and how to prevent
it.
•Learn directional tree felling; never cut through the
‘hinge wood’.

Pam Langille

•Always look for overhead hazards, such as power
lines, dead limbs, dead tree tops and dead trees
leaning on the tree to be cut.
•Always make sure that no other people are within
a tree’s length of the tree being cut.

Cutting Trees Safely
There is no reason an average woodlot owner cannot carry out tree cutting on her or his land. With training and
proper equipment, cutting trees can be safe, healthy and enjoyable work. Without these prerequisites, however,
cutting trees can be extremely dangerous. A prospective tree cutter should learn how to properly use and maintain
a chainsaw, and spend time watching and working with a safe and experienced tree cutter.
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Allowing a few crop trees to complete their natural
life cycle provides a continued supply of high
quality seeds while the trees are alive and valuable
deadwood habitat when they die. The seed trees
that are left to complete this life cycle are known
as ‘legacy trees’ for the valuable service they
provide to future generations. Other crop trees may
be harvested once they show signs of declining
vigour. The number of crop trees per hectare
will vary depending on the quality of the stand,
but maintaining 125 to 250 high quality trees per
hectare (50 to 100 per acre) is a useful target. Crop
tree release is a useful strategy to promote valuable
late-successional tree species by decreasing their
early-successional species competitors.

Pam Langille

3. Commercial thinning harvesting
Commercial thinning is the principle of crop-tree
release cutting applied to an entire even-aged stand.
Essentially, trees are thinned to favour high-quality
trees of desirable species. It is termed ‘commercial’
because some or most of the cut trees are removed
for sale, not because it is necessarily profitable.

Woodlot owner Jeremy Frith pruning a crop tree

“Pruning high quality crop trees improves the
woodland and will provide relaxation and exercise
for the owner.”
Leon Minckler, 19805

Canopy gaps created during commercial thinning
are usually small enough that the surrounding tree
growth fills them within a few years. For this reason,
commercial thinning usually maintains an evenage forest structure. Strip or patch cutting can be
combined with commercial thinning to develop a
multi-aged forest structure. Commercial thinning can
result in increased damage to a stand during storms.

4. Patch and strip cut harvesting

Pam Langille

Patch and strip cutting create canopy gaps that
are larger than selection cuts but smaller than
conventional clearcuts. While they rarely resemble
natural disturbances in the forest from a visual
perspective, they can reproduce temperature and
moisture conditions similar to those produced
by natural disturbances. Patch and strip cutting
are useful when working with even-aged, lowvalue stands of trees because they are lower-cost
harvesting methods than light selection harvesting.

Stand following selection harvest
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The diameter of patch cuts and the width of strip
cuts usually range from half to double the height
of the surrounding trees. Smaller patches are best
for promoting shade-tolerant species such as sugar
maple while larger patches can accommodate
moderately shade-tolerant species such as yellow
birch and white ash, as well as highly shade-tolerant
species. As the width of a canopy gap approaches
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Tree age and seed quality
Seeds from large, mature trees tend to produce
seedlings with better growth characteristics. This
is thought to be because these older trees have
survived decades of competition for sunlight and
nutrients. These ‘winning’ traits can be passed on to
their progeny.

Pam Langille

twice the height of the surrounding trees, the risk
of promoting early successional, pioneer species
increases dramatically. Patches that are 1/10
of a hectare (1/4 of an acre) with a diameter of
approximately 36 metres (115 feet) are large enough
to allow pioneer species to become established
in the area of the opening that receives the most
sunlight (usually the north end of the patch. Unlike
clearcuts, both strip and patch cuts maintain forest
cover in a harvesting site and can be used to develop
an uneven-aged forest.

5. Shelterwood harvesting
Removing wood during a commercial thin

the forest floor to encourage seedlings to grow. If
this is timed with a good seed year, the trees left
standing will provide a rain of seeds, resulting in a
flush of seedling growth in an area with mature tree

Jamie Simpson

A shelterwood cut is basically a two-step clearcut
and tends to be used in mature, even-aged stands
of commercially desirable, wind resistant species.
In shelterwood cuts, a stand with mature trees is
thinned to the point where enough sunlight reaches

Clearcut with ‘island’
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What is Basal Area?
Basal area is a measure of a tree’s area on the ground. If a tree is cut down roughly a metre above the ground, the area
of the top of the stump would be that tree’s basal area in square metres (or square feet). Adding up the basal areas
for each tree on a hectare of land gives the basal area per hectare (square metres per hectare). Basal area is measured
with a specialized tool known as a basal area prism that can be bought at forestry equipment stores.
Basal area is a useful measurement because it provides an estimate of how crowded trees are.A high basal area means
that there are too many trees for efficient growth, while a low basal area means there are too few trees for efficient
growth. Foresters use basal area charts to recommend periodic partial harvesting or commercial thinning in order
to optimize growth.

Sydney Smith

Cutting a stand so it has less than 10.5 square metres of basal area per hectare (45 square feet per acre) allows
enough sunlight through that pioneer species such as raspberries, pin cherry and poplar will grow. Stands should be
kept above 14 square metres per hectare (61 square feet per acre) of basal area in order to promote self-pruning and
good tree form. Basal area recommendations are general guidelines because the actual optimal levels vary according
to the fertility of the site and the mix of species growing there.

In this healthy woodlot, the left-most tree shows signs of decline, and the hardwood on the right is of low quality because of the
forked trunk. Both of these trees could be cut. The others are vigorous, so should be left to provide shade and seeds. The increased
sunlight from a partial harvest will benefit the young, smaller trees. The dead tree should be left standing for the wildlife habitat it
provides. No planting, thinning or applying herbicides is required in this woodlot.
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protection. Five to 10 years later, when the seedlings
are well established, the mature trees are harvested.
A variation of shelterwood cutting is the irregular
shelterwood harvest, in which some of the canopy is
permanently maintained to provide ongoing shade
and habitat.
For shelterwood cutting to be successful, trees
must be resistant to being blown down when the
surrounding trees are removed (black and white
spruce and balsam fir are not good candidates for
shelterwood cutting for this reason). Guidelines for
shelterwood cutting suggest that the opening size be
less than 12m (40ft) between trees, and that basal area
be no less than 9 square metres per hectare (40 square
feet per acre) of trees 25cm (10in) and bigger.

6. Clearcut harvesting (variable retention cutting)
Clearcuts are commonly defined as forest openings
greater than twice the height of surrounding trees.
Clearcutting that retains scattered patches of uncut
forest is sometimes known as variable retention
harvesting. From a forest ecosystem point of view,
clearcut openings change environmental conditions
by increasing sunlight exposure, water evaporation,
wind speed and temperature fluctuation. As a
result, clear cuts often encourage the growth of
early successional plants such as raspberry, grasses,

pin cherry, grey and white birch and white spruce.
Because these conditions are generally uncommon
in natural Acadian Forest, clearcutting is rarely
appropriate when restoring a woodlot.

Harvesting: how much, how big and how often?
There are several ways to decide how much wood
can be harvested from a woodlot. A common
method, especially for industrial forestry operations,
is the sustained yield approach. In this approach, the
volume of wood cut each year on a large landscape
should be less than the predicted average annual
growth over a multi-year time frame. In order to
determine how much wood can be cut, foresters use
computer models to predict future forest growth
and factor in anticipated future gains generated by
current silviculture activities. Woodlot owners can
employ this approach by measuring the volume
and ages of their stands to estimate current annual
growth, and then setting harvest levels at less than
the estimated annual growth.
A less technical approach that is better suited to
restoring a healthy forest is simply to evaluate
which trees should be cut in order to ensure that
desirable trees have sufficient room to grow, while
maintaining a 60 to 90% intact forest canopy. This
approach boils down to 3 words: leave the best. Many
woodlot owners use this approach. It makes sense
because it increases economic value by encouraging
vigorous, well-formed trees of species that are
well-suited to the site. Unlike sustained yield, this
approach to harvesting is tied directly to improving
the condition of the forest, stand by stand, without
relying on predictions of future growth. The woodlot
owner manages what is actually seen to be growing,
not what is estimated to grow in the future.

Tamara Heikelo

Another approach to harvesting is to think in
terms of the total area of canopy removed during
a harvest. Based on their studies of old natural
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“…any control other than the marking of individual
trees to be respectively cut or retained would be hard
to justify if the management goal is the production of
high-quality sawlogs or the renewal of the stand for
their production.”
Anderson and Rice, 19937
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Removing a dominant hardwood tree that is 30cm
(12in) in diameter, or a dominant softwood tree
that is 60cm (24in) in diameter, creates a gap in the
canopy roughly 0.005ha (0.0125ac) in size and 8m
(26ft) in diameter.

Clearcut harvest

forests, researchers at the University of Maine
recommend an average harvest level of 1% of the
total canopy area per year in order to mimic natural
canopy disturbance.6 If a harvest takes place every
ten years, then a harvest would remove 10% of the
canopy while ensuring that smaller trees growing in
the understory are protected.The best size of canopy
opening depends on the sunlight requirements of
the desired species and the current condition of the
woodlot’s canopy. Seedlings of shade-tolerant trees,
such as sugar maple, hemlock, and red spruce, can
be encouraged to grow by removing just one or two
large trees. Species with less shade-tolerance, such
as yellow birch, red oak, white pine and white ash,
require more light. This can be provided by removing
groups of trees to create an opening with a width up
to the full height of the surrounding trees.
Importantly, it is the amount of sunlight reaching
the ground that counts. If the forest canopy is so
dense that little light reaches the ground, then larger
openings are necessary to increase the amount of
light. However, if the canopy is thin, possibly due
to a previous selection harvest or thinning, then
there are already holes allowing sunlight to pass
through and the size of additional gaps can be
reduced accordingly. A woodlot owner can gauge
the effect of a cut by watching which seedlings and
other plants grow under the canopy gap in the years
following the harvest.
Deciding how often to harvest in a stand is a
matter of balancing several factors. The more
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often a stand is harvested, the less wood should
be removed each time. Although this softens the
impact of each harvest, it also results in more
damage to the remaining trees because equipment
is moving through the same area of forest more
frequently. Frequent harvests tend to be less cost
efficient, especially when working with stands that
have low economic value. Some woodlot owners
enjoy making light yearly harvests over most of a
woodlot. However, recommended cutting cycles for
a management area are more commonly once every
10 to 20 years.
Reducing tree damage during harvesting
The trees left standing during a harvest should be
the most desirable trees on the woodlot, so it is
important to avoid damaging the bark and roots.
Bark and root damage stress trees and make them
susceptible to diseases and insects, often decreasing
the economic value of the trees as well. A little
damage is inevitable during a harvest, but it can be
minimized by considering the following:
Mechanized or Manual?
The Forest Engineering Research Institute of Canada
(FERIC) studied the relative costs of a mechanized
harvest versus a manual harvest in an industrial
forestry operation near Miramichi, NB.8 The study
found that manual softwood thinning with chainsaws
was more cost effective than using a small single-grip
mechanized harvester. Manual cutting and piling cost
$13.82 per cubic metre of wood versus $14.33 per
cubic metre of wood using the machine. Wages at
the time were paid at $14 per hour. The researcher
calculated that manual harvesting would continue to
be less expensive so long as wages remained less
than $19.22 per hour. The FERIC study showed
that mechanization results in fewer paid workers
for every unit of wood harvested, and more money
spent on equipment, fuel and bank payments.
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Season:
During the spring and early summer, tree bark is
soft and easily damaged, but it firms up after mid
August. Soil is most easily compacted when it is
wet, such as during spring and fall rains, and soil
compaction tends to damage roots. In winter, snow
cover can help to protect tree seedlings from damage
during harvesting.
Roads and trails:
Trails used by machinery should be kept as narrow
and as far apart as possible to reduce their impact
on soil and roots. Generally, trails do not need to be
wider than 3 metres (10 feet).

Tree felling:
A skilled tree cutter can use directional felling
techniques to avoid damaging valuable trees during
a harvest. White birch and disease-free beech are
particularly sensitive to bark damage, and extra
caution should be used when cutting trees near
these species. Some trees destined to be harvested
can be left temporarily as ‘bumper’ trees to protect
others while moving cut trees. Logging grapples or
skidding cones can be used to reduce damage to soil
and roots.

Jamie Simpson

Tree marking:
Ensuring that trees to be cut are well marked prior
to a harvest helps the tree cutter to avoid damaging
or cutting the wrong, potentially more valuable,
trees. Marking large, but low value, trees for cutting
is often not worth the risk of damage to remaining
valuable trees.

Yellow birch scarred during a harvest

Machinery:
Smaller machinery tends to be easier to navigate
in the forest without causing damage to remaining
trees. Heavy machinery, such as large woodforwarding machines, should be kept to permanent
roads and trails. The skill of the machinery operator
is sometimes more important than the size of the
machinery, though, in terms of preventing damage.
Moving wood:
Cutting trees to specified product lengths in the
woods, rather than dragging them to roadside in
full lengths, is often less damaging to the forest.

Jamie Simpson

Seeds and seedlings

Gap created by selection harvest in a white ash stand
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Fortunately, regeneration happens naturally.
Wherever there is sunlight on the forest floor, tiny
seedlings abound. In The Trees in my Forest, biologist
and author Bernd Heinrich describes 32 seedlings of
six species in one two-foot-square patch of ground
under a stand of mixed softwood-hardwood
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Conservation Council of NB

Don George
on Partial Cutting

Forwarding wood

Acadian Forest. At this density of seedlings,
competition is fierce and hundreds of seedlings die
for every one that lives to become a mature tree in a
woodlot. The survivor is the one best suited to grow
in the particular conditions, as well as having a bit
of luck to grow in a patch of good soil.
As previously mentioned, abundant sunlight
favours early successional, pioneer species such
as raspberry, grey and white birch, pin cherry and
tamarack. Lower light levels, on the other hand,
favour shade-tolerant species such as red spruce,
hemlock and sugar maple. (See the Trees of the
Acadian Forest section for more information on
the amount of sunlight required by different tree
species.) Since most trees do not produce abundant
seed crops every year, it makes sense to time the
harvest to coincide with a year of abundant seed
production of a desired species.
The seeds of many tree species, such as sugar
maple, white ash, beech and balsam fir, have
long roots and can regenerate well on nearly any
forest floor condition, including deep layers of
leaf litter. However, the seeds of trees such as red
spruce, yellow birch and hemlock are very small,
so germinate and survive only if their first root can
easily reach the consistent moisture supplied by
In the absence of active management, the growth
rate in the Acadian Forest averages roughly onehalf to one cord per acre per year (2.6 to 5.3 cubic
metres per hectare per year).
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Retired forester Don George spent a large part of
his career as the forester for Ontario’s Algonquin
Provincial Park. Because of public concern about
tree harvesting in a provincial park, the government
instructed Mr. George to use ecologically sensitive
harvesting methods. Drawing on this experience, Mr.
George published a booklet in 2002 entitled Applied
Partial Cutting for Growing a Profitable Woodlot.
It describes partial cutting as an age-old method to
derive economic value from a forest while improving
the health of the trees.
Mr. George’s booklet is available from the Extension
Department at St. Francis Xavier University,
Antigonish, Nova Scotia. In his words, “Partial
cutting was used for centuries before large machinery
and industry changed our logging practices. It was
abandoned due to economic reasons several decades
ago. What makes it economically viable now is the
[high] price of saw-logs and veneer wood.”
Mr. George’s guidelines for partial cutting follow:
•harvest a portion of the trees that are more than
25cm (10in) in diameter;
•leave enough shade to discourage weedy pioneer
species such as poplar, cherry and raspberry by
keeping openings smaller than the height of the
surrounding trees;
•allow enough room for valuable trees to grow
freely; and
•harvest every 15 years, or when trees get too
crowded for good growth.

mineral soil underneath the leaf litter, or when they
land on a piece of fallen deadwood that provides a
leaf-free and consistently moist germination site. For
this reason, seedlings of these small-seeded species
are often seen growing in the disturbed soils along
forest roads.
In natural Acadian Forest, fallen deadwood and
the soil exposed by blown-down trees provides
suitable germination sites for small-seeded species.
Many woodlots, however, lack these features with
the result that regeneration of these tree species is
poor. In lieu of natural germination sites, suitable
seedbeds can be created by lightly scuffing the
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“It is plain to see that planting trees in this [Maine]
forest is akin to sprinkling a lake to keep it wet. It
only makes a difference if you first drain it dry….
[Forestry companies] do not mention that for every
one tree they plant – and they plant only species
selected for their immediate commercial potential –
they may have to destroy more than eight thousand
seedlings first. These, the eliminated seedlings,
contain the best competitors for that area, which is
of course precisely why one needs to go to extreme
lengths to try to kill them off if one wants to grow
something else.”
Bernd Heinrich,
The Trees in my Forest, 1997

Jamie Simpson

may be losing money and damaging the woodlot
environment. Following are some common activities
to avoid.

Regeneration in a managed woodlot

ground to expose bits of soil underlying the layer
of leaf litter or moss. This can be accomplished
by the skidding of trees during a light harvest. In
hardwood stands, seedbed preparation is best
done after leaf fall; timing is less important in other
stands, so long as it is done before the ground is
snow-covered.
Given the tremendous regeneration capacity of the
Acadian Forest, planting trees is rarely necessary so
long as harvesting is thoughtfully planned. Planting
disrupts the natural process that selects the one
seedling out of hundreds that is best suited to the
local conditions. Planting is only used to reintroduce
species where they have been lost, and only when
there is a lack of suitable seed trees nearby.
Wastes of time and money
Even when done with the best of intentions, some
woodlot activities are a waste of time and money.
Landowners may want to improve the woodlot’s
economic value and ecological health, but instead
60

Unnecessary thinning:
It is sometimes tempting to thin stands even if the
‘winning’ trees have already gained dominance.
Cutting the less successful trees is generally not
economical and does little to improve the woodlot.
If left alone, the dominant trees will continue to
grow and the suppressed trees will become standing
deadwood with many environmental benefits.
Early thinning:
An alternative to spending money9 on thinning
young trees is allowing nature to thin the trees
through natural competition; woodlot management
efforts can be focused instead on promoting highvalue crop trees once they are 25 to 40 years old.
Avoiding early thinning can result in better-shaped
The Benefits of Many Generations
When not clearcut, the Acadian Forest naturally
develops an uneven age structure, thanks to the
action of frequent, small-scale, natural disturbances.
Uneven-aged woodlots that contain shade-tolerant
trees use sunlight very efficiently because small trees
can establish and grow slowly in the understory while
waiting for an opening in the canopy.This means that
there is always a supply of small, but well-established,
trees ready to grow quickly once an opening occurs
in the canopy.
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is best reserved for vigorous trees
with potential to add at least 15cm
(6in) of new diameter growth in
order to realize a benefit from
the work. Trees must also be far
enough away from the adjacent
crop trees so they will not compete
for canopy space before reaching
mature size.
PRE-COMMERCIAL THINNING

Pam Langille

Thinning is used to favour desired
trees in stands of young, evenaged growth by cutting competing
trees. Thinning young stands of
trees is known as pre-commercial
thinning (or weeding, cleaning or
spacing) because the trees are too small to sell or
to be removed economically. Thinning is done at a
cost to the landowner, or the public if subsidized by
the government, in order to improve the value of a
woodlot. In many cases, thinning can dramatically
increase the growth rates of the remaining trees by
reducing competition from neighbouring trees.

Uneven-aged forest

trees with fewer forked tops and better self-pruning,
which can increase economic value. Some tree
species, such as red spruce and other long-lived,
shade-tolerant species, naturally thin more readily
than species such as balsam fir and red pine.
Promoting balsam fir:
Balsam fir is a risky species in which to invest
time and money. It is a short-lived species that is
susceptible to disease, insects and windstorms,
and has a low economic value compared to other
Acadian Forest species. Even when it appears to
be healthy, balsam fir can be suffering from root
rot diseases. Although balsam fir has a role to play
as part of the Acadian Forest, it is usually more
abundant in woodlots than it would be under
natural conditions because of past and present
harvesting practices.
Inappropriate thinning of crop trees:
It is important to choose crop trees carefully in
order to promote those that (1) require release from
surrounding trees, (2) will respond well to release
and (3) are far enough away from the next crop tree
to have plenty of room to either maintain or to grow
into a dominant position in the forest canopy.
Unnecessary pruning:
Pruning trees is a time consuming process and
should only be done in certain situations. Pruning
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Thinning can also be used to improve the
composition of tree species on a site by favouring
any late successional species among the regenerating
trees after land is clearcut. Thinning a young stand
can also encourage better root development in the

Valuable Trees, Valuable Wood Products
Managing a woodlot to grow valuable trees not only
makes money for the woodlot owner, but also helps
to support local value-added businesses. Finewood
Flooring, a small business operating in Cape Breton,
Nova Scotia, is a perfect example. The company takes
local hardwood logs, many of which might otherwise
be sold at a low price as firewood, and turns them
into flooring. The six employees manufacture 700
cubic metres of finished, value-added flooring per year.
If the same volume of wood were sold for hardwood
pulp, it would employ roughly one person per year and
add much less to the local economy.10 Unfortunately,
the company has had trouble securing a long-term,
reliable supply of good-quality hardwood logs.
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Assessing Blowdown Risks
The risk of trees blowing down after a harvest should be carefully considered before the harvest is carried out. The
susceptibility of trees to being blown over by normal winds is affected by the following:
• Type of tree – Shallow-rooted species (mainly conifers/softwood trees) are much more susceptible to blowdown
than deeper rooted species (mainly deciduous/hardwood trees).
• Tree spacing – Trees that have grown closely together tend to have less well-developed root systems; if heavily
thinned, they are at risk of blow-down until their root systems develop.
• Vigour – Vigorous trees tend to have healthy and strong root systems.
• Height – Taller trees tend to be more exposed to wind and, therefore, blowdowns.
• Soil depth – Thin soils cause low tree stability.
• Soil moisture – Wet soils have less stability than dry soils.
Blowdown risk can be reduced by the following:
• Leave a wind buffer of thick tree growth along the edge of openings such as clearcuts, fields, roads and watercourses, as
well as at the top of hills or ridges. Trees with branches extending to the ground are particularly good windbreaks.
• Orientate strip cuts at a right angle (perpendicular) to the prevailing wind direction.
• Harvest even-aged softwood stands using selection or strip cutting methods in order to keep canopy openings to
a minimum; this allows root systems time to develop between harvests.
remaining trees, ultimately making them more
wind-firm.
Thinning can have negative consequences if it
reduces the natural diversity of the forest, or if it
removes too much dense growth habitat that certain
species of wildlife require. Thinning can also upset
the natural competition process whereby trees ‘sort
themselves out’, leaving those best suited to the
particular site conditions to survive. Over time,
most stands of young trees naturally self-thin in this
way, with the exception of stands of balsam fir and
red pine, which do not self-thin particularly well.

Scattered overstory trees:
Trees that are sometimes left after a clearcut harvest
can provide nesting and perch sites for birds and
other wildlife, and are best left standing.
Hardwoods:
Some foresters recommend not thinning hardwoods
until they reach merchantable size (approximately
15cm / 6in diameter). Hardwoods that grow thickly
tend to be tall and straight rather than bushy. If
hardwoods are thinned, it is best to take a light crop
tree release approach, where 50 to 100 of the best
trees per hectare are released from competition by

Considerations for thinning
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Pecking order:
Protecting uncommon species
and
promoting
long-lived
species (such as red spruce, sugar
maple, hemlock and yellow
birch) over short-lived species
(such as balsam fir, white birch
and poplar) will help to restore
mature forest species mix.
Keeping any shrubs also helps to
maintain diversity and provides
food sources for wildlife.
Sugar and red maple regeneration under a forest canopy gap
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Old-field even-aged softwood (white spruce and tamarack)

Jamie Simpson

Mature, even-aged stands comprised predominately
of one tree species are common on abandoned
farmland throughout eastern North America.
Landowners are sometimes told that such
stands should be clearcut before they ‘fall apart’.
Fortunately, in the absence of a large-scale
windstorm or nearby cutting that makes a stand
vulnerable to windthrow, these stands tend to
break-up slowly with weaker trees dying over a
period of a decade or more.

Veteran hardwood tree left during thinning

cutting competitors whose crowns touch the crop
tree, on at least two sides. This can be done once the
trees are an average of 8 metres (25 feet) tall.
Selective thinning:
An alternative to thinning an entire area evenly is
to thin only around the best trees of desired species,
perhaps a couple of hundred per hectare, and not
worrying about the rest. Leaving two excellent crop
trees growing close to each other is fine, so long as
nearby crown competitor trees are cut. In natural
mature stands, two crop trees often grow closely
together.
COMMON WOODLOT SCENARIOS
While every woodlot has its own unique set of
challenges and opportunities, there are common
woodlot conditions found throughout the Acadian
Forest. The following is a few of these scenarios,
along with possible management approaches to
encourage an ecologically healthy and economically
valuable woodlot. In all cases, it is best to check the
silvics of the species (see the Trees of the Acadian
Forest section) before planning any harvesting.
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A combination of strip, patch and selection
harvesting is often appropriate in these stands. This
allows a woodlot owner to keep any trees that add
to the diversity of the stand and creates gaps wellsuited for planting seedlings of desired species. It is
important to keep a sharp eye open for red spruce, as
it is often found scattered in stands of white spruce.
Deadwood is sometimes lacking in these stands, but
it can be supplemented by girdling a few trees.

Even-aged balsam fir stands
Even-aged stands of predominately balsam fir are
highly susceptible to damage from wind, insects and
disease. If left alone, young balsam fir tends to fill
the gaps opened by dying mature trees. However,
stands dominated by balsam fir often contain
scattered trees of other species such as red spruce,
white pine, hemlock, cedar, red maple, white birch
and yellow birch, which can help to improve the
economic and ecological quality of the stand if they
are favoured during harvesting. Although often
recommended for clearcutting, such stands can be
harvested with a combination of strip, patch and
selection cutting to favour desirable tree species.
Strips can be planted and selection cutting used in
areas between strips to favour desirable crop trees
or seed trees.

Mixed low-quality hardwood and softwood trees
Some stands contain very few desirable crop trees
as a result of heavy cutting or diseases, such as
the beech bark disease. Again, clearcutting is often
recommended. However, a combination of strip,
patch and selection cutting, as with the scenario
above, can help to improve the quality of the stand
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while keeping some forest cover on the site. In this
way, any desirable trees present can be maintained,
and space opened for new growth.
THREE CASE STUDIES

1. Glassville, New Brunswick
In 1996, the Carleton-Victoria Woodlot Owners’
Marketing Board evaluated the effects of partial
cutting and clearcutting on three properties in
western New Brunswick. The properties contained
a mix of species, including sugar maple, beech
and yellow birch, in fair to good condition. The
Marketing Board then projected the results 45
years into the future, with the following results.
Compared with clearcutting, partial cutting over a
45 year period could:
•generate roughly double the amount of employment
•produce about 50% greater volume of harvested wood
(30 to 40 cords per acre versus 22 cords per acre)
•pay 100% more stumpage revenue to the property
owner ($1100 versus $550 per acre) due to greater
volume of harvest, better quality of wood cut, and
management incentives from the local mill.

2. Fredericton, New Brunswick
Between 1946 and 1989, the Maritime College of
Forest Technology (formerly the Maritime Forest
Ranger School) in Fredericton, New Brunswick,
carried out a 43-year harvesting demonstration
to compare the volumes of harvest and growth
between a clearcut and a partial cut. In 1946, staff
from the school divided a four hectare (10 acre),
approximately 60-year-old stand of uneven-aged,
mixed softwood and hardwood (red spruce,
balsam fir, hemlock, aspen, red maple) into three
parcels. One parcel was immediately clearcut, with
pre-commercial thinning subsequently done on
one-third of it in 1967; another was harvested, using
a crop-tree release approach; and the third was left
alone as a control. Here’s what they found:
•The clearcut resulted in one harvest of 17 cords per
acre and contained another 17 cords per acre of live
wood at the end of the 43 years.
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•The second parcel was partially harvested in 1946,
1965 and 1989. These cuts were designed to improve
the quality of the stand by releasing suitable crop
trees. In total, 28 cords per acre were harvested from
the stand and it contained another 30 cords per acre
of live volume at the end of the 43 years.
•The third parcel of land that was left as a control
started with 17 cords per acre. Its volume of live
wood increased to 28 cords per acre in 1964, and
then decreased to 24 cords per acre by 1989 because
of budworm damage to mature balsam fir.
Although limited in scope, this demonstration
clearly showed that a partial harvesting approach,
based on improving the growth and quality of a
woodlot, can produce more wood than a clearcut.
The area subjected to partial harvest produced 70%
more volume than the clearcut during the 43-year
period: 58 cords per acre (28 harvested plus 30
remaining) versus 34 cords per acre (17 cords per
acre harvested and 17 cords per acre of growth
during the 43 years following the clearcut). It is
interesting to note that the School was concerned
about the potential effects of a spruce budworm
outbreak and considered harvesting the entire study
area in 1985. However, they delayed the decision
until 1989 when they carried out a partial harvest to
remove the budworm-damaged trees. Apparently,
the stand’s mix of species and ages helped to make
the budworm damage less severe, and 30 cords per
acre of standing trees remained after the damaged
trees were removed.
The College’s demonstration did not address the
economic value of the wood harvested or the quality
of the trees that remained standing. However, the
economic value per cord of the wood in the partial
cuts likely increased with successive harvests, given
that each was designed to improve the value of the
stand. For the same reason, the trees remaining on
the partial harvest site in 1989 were likely more
valuable than the trees on the clearcut site.

3. New Germany, Nova Scotia
In 1990, Jim Drescher and his family acquired a
40-hectare (100-acre) woodlot near New Germany,
Nova Scotia. The Dreschers knew they had
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found something special. The woodlot had been
continuously cut by a selection harvest method by
generations of the Wentzel family. It is one of the
few woodlots in the Maritimes to be continuously
harvested by partial cutting since the land was first
granted to settlers.

growth, Drescher concluded that over 150 years
they cut approximately 7.5 million board feet (13,725
cords). Drescher points out that if the woodlot had
been clearcut in 1840, then again every 50 years
until 1990, the harvested volume would be roughly
5 million board feet (9,150 cords).

Drescher surmises that the Wentzels started with
old growth Acadian Forest when they received the
land in 1840, then harvested the annual growth
from their woodlot over the next 150 years. In 1990,
Drescher noted that the woodlot contained no
sizable deadwood and concluded that the Wentzels
must have regularly removed all trees that were
close to dying. The standing volume of wood in
1990 on the 100 acres was approximately 2 million
board feet (3,660 cords) of wood in trees 10 inches
and greater in diameter (36.6 cords of mature trees
per acre).

Drescher concludes that the continued partial
harvesting produced at least 50% more volume
of wood than would have been produced by four
clearcuts. Better yet, the woodlot is left with 2
million standing board feet of wood, compared with
zero standing volume that would have resulted
under the clearcutting scenario. The value of the
wood harvested by the partial cutting method is
greater, cord by cord, than the wood produced by
clearcut harvests. As well, the Wentzels did not
need to invest money and effort in site preparation,
planting, thinning or herbicide applications that are
often used on clearcut sites.

Drescher conservatively estimates that the annual
growth of the woodlot is at least 500 board feet (0.9
cords) per acre per year, or 50,000 board feet (91
cords) per year on the entire 100 acres. Assuming
the Wentzels harvested no more than the annual
Save the Beech!

Most beech trees in the Acadian Forest suffer from the beech bark disease – a damaging and sometimes lethal disease
that was introduced by accident from Europe in the late 1800s. Beech trees suffering from the disease are gnarled
and cankered, and those not killed quickly by the disease are weakened and slow growing. The Trees of the Acadian
Forest section provides more information about the tree and the disease.
Fortunately, a small percentage of beech trees (approximately 2 to 5%) are naturally resistant to the disease, thanks
to an uncommon genetic trait that they contain.11 They are found scattered within stands of otherwise diseased trees,
and are conspicuous by their healthy, smooth bark. Because resistance to the disease is genetic, any sprouts growing
from the roots of a resistant parent will also be resistant to the disease.
With a bit of care, woodlot owners can encourage healthy beech by identifying disease-free beech trees and protecting
them from cutting and from damage during harvesting.The trait for resistance is uncommon, so every resistant beech
tree is extremely valuable to the survival of the tree in its healthy state in the Acadian Forest.
Identifying Disease-resistant Beech
The relatively smooth bark of healthy beech trees makes them easy to spot. However, not all healthy beech trees
are necessarily resistant to the beech bark disease. There are two points to keep in mind. First, beech may not show
signs of the disease until they are more than 10cm (4in) in diameter. Second, the disease cannot survive temperatures
lower than minus 40 degrees Celsius for very long, so healthy beech tend to be more common in colder areas.
Considering these points, any large, healthy beech tree in Nova Scotia, Prince Edward Island or the southern half of
New Brunswick is likely to be resistant to the disease.As well, all healthy beech are potentially resistant to the disease
and their nuts provide an important food source for wildlife.
CHAPTER 3
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Gary Schneider’s Advice
for Stands of Old-field White Spruce12
Stands of old-field white spruce are a common sight in the Acadian Forest. Many are dying prematurely and should
be restructured into uneven-aged forests with more variety both in age and species. Unfortunately, there are no
easy solutions. Large clearcuts and softwood plantations have potential for severe environmental impacts and leave
fewer management options because they create growing conditions (high sunlight and drying winds) that are most
suitable for pioneer-type tree species. A more gentle approach is to make narrow strip cuts, about 15m (50ft) wide
and perhaps twice that length. To reduce wind damage, the strips should run east-west and be no longer than twice
the width of the strip. A typical timetable follows:
YEAR 1
Divide the stand into alternating A and B strips, each roughly 15m (50ft) wide; harvest all A strips, leaving clumps of
trees for wildlife and any healthy trees other than white spruce. Remove some of the best white spruce from the
B strips. Depending on what seed sources are present in the area, a wide range of plants will regenerate, including
poplar and pin cherry. These early successional species will help build soil while providing shade and protection for
later under-plantings.
YEAR 3
Take a good look at the regeneration in the A strips. Under the shade of poplar and pin cherry, which may be up
to 2.75m (9ft) tall, plant the Acadian species that would naturally occupy the site in 100 to 200 years. About 40 to
50 yellow birch, sugar maple, eastern hemlock, white pine or red spruce should be enough, less if some are already
growing naturally. In open areas, try planting white birch, white ash or red oak seedlings.
YEAR 10
Harvest all the B strips, leaving clumps of trees for wildlife habitat along with any healthy trees other than white spruce.
YEAR 13
Under-plant the B strips with species such as those planted at 3 years in strip A.
YEAR 15
Remove most of the poplar and pin cherry from all A strips and use for firewood or to fuel an appropriately-designed
cogeneration energy system.
YEAR 25
Remove most of the poplar and pin cherry from all B strips.
Depending on the size of the seedlings, you may have to protect them from mice, deer and snowshoe hares with wire
mesh cages. Tall seedlings need less protection. If some white spruce have blown down, leave them to become cheap
fertilizer for the next crop of trees.
This method of harvesting is more time-consuming and costly than clear-cutting the stand, but only in the short term.
In the long term, it is less disruptive to wildlife and conserves organic matter and soil nutrients. It should also save
money by leaving the forest to do what it does best - grow. Remember that this is only one possible solution and
other woodlot owners can customize their own methods and timelines based on these restoration principles.
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Home-grown Firewood
“There are two spiritual dangers in not owning a farm. One is the danger of supposing that breakfast comes from the
grocery, and the other that heat comes from the furnace.”
Aldo Leopold, 1949
Cutting firewood is an enjoyable annual tradition for many woodlot owners. It gets them walking in their
woods and using their muscles in a productive activity – providing winter warmth and improving their
woodlots. Most Acadian Forest woodlots can provide a yearly source of firewood for their owners – even
two to four hectares (five to ten acres) is often large enough.

Jamie Simpson

Heating a home with firewood
has other benefits: it produces
less of the greenhouse gases
that cause climate change than
fossil fuels. Woodstoves that
are stamped ‘EPA-approved’
burn very efficiently and
produce
relatively
low
amounts
of
pollution.
Moreover, it reduces the
fuel consumption needed to
transport tonnes of firewood
(or oil) long distances, and
stoves aren’t picky. Lower
quality trees that are cut
while improving a woodlot
are often perfect for heating a
home.
Home-grown heat
Different species of trees have
different heating values per unit volume of wood, but any tree will work as firewood so long as it is dry.
It takes at least one summer for wood to dry properly, stacked and protected from the rain, but open to
air circulation. Improperly seasoned wood provides less heat and produces more pollution than properly
dried wood. Hardwood species tend to have more heat value per volume of wood than softwoods, although
tamarack is roughly equal to white birch and red maple. Of the hardwoods, sugar maple, yellow birch and
beech have the highest heat values. However, having a woodshed filled with properly dried wood is more
important, and more often neglected, than having a woodshed filled with wood with a high heat value.
Moving firewood from the forest to the house can be a challenge for those who don’t have a tractor or
other machinery. However, there are solutions. Often, trees can be cut in short lengths and carried to the
side of a woods road where a pick-up truck can transport them when the ground is dry or frozen. Even
a wheelbarrow can be used with surprising effect in small operations. As well, neighbours with large
equipment can be hired to help.
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Planting Trees and Shrubs
“Though I do not believe a plant will spring up where
no seed has been, I have great faith in a seed. Convince
me that you have a seed there, and I am prepared to
expect wonders.”
Henry David Thoreau, The Succession of Forest
Trees, 1860
Restoration plantings can help to bring back
missing tree and shrub species and improve the
overall quality of a woodlot that lacks desirable
seed trees. Restoration planting is often used simply
to re-establish desired seed sources by planting a
relatively small number of trees, in the range of tens
of trees per hectare.
WHAT TO PLANT WHERE
Deciding what to plant and where begins with
a survey of the property. What trees are already
growing and capable of providing seed? Many
stands of trees already have more than adequate
regeneration. A sensible approach is to plant a
variety of appropriate species in a scattered fashion
throughout a site in the hope that some will establish
themselves and become seed sources in the future
forest. Planting and tending as few as twenty-five
future seed trees per hectare (ten per acre) of species
common in old forest can help to restore natural
diversity on the site, especially if seed trees of
appropriate species are not found nearby.

The profile of Gary Schneider and the Macphail
Woods Ecological Forestry Project in Chapter 5
provides a case study of successful restoration
plantings.
A sugar maple growing in Cape Breton would
have slightly different characteristics than a sugar
maple growing in southern Ontario because of the
different soils and climate. Managers at the Pictou
Landing First Nations forest in Nova Scotia, for
example, found that red pine seedlings imported
from Alberta seemed to be more susceptible to
disease than red pine seedlings from the Maritimes.
For this reason, it makes sense to acquire seedlings
from local sources. Native trees, shrubs and other
plants can be purchased in a variety of sizes from
nurseries throughout the Maritimes.

Protecting seedlings from animals
Browsing animals often damage or kill seedlings
after planting. To prevent this, some people enclose
seedlings in wire cages several feet high to give
them time to establish before being browsed upon.
Another approach has been taken by research
scientist Peter Salonius of the Canadian Forest
Service. He has had success planting very small
seedlings in the light shade of partially harvested
stands. He plants species such as red spruce and
white pine that he grows in mesh-covered plugs with

Each tree and shrub species has different soil and
sunlight requirements that need to be considered
when deciding what to plant. As well, plants tend
to be adapted to particular growing conditions.
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Keiko Lui

Planting certain species can benefit wildlife. Adding
clumps of fast-growing, early-successional trees
such as tamarack, poplar and white birch to an open
area such as an old field can provide wildlife with a
relatively quick food source. When these short-lived
species die, they provide the standing dead trees
that many birds and other wildlife need as nest
sites. Native shrubs, such as serviceberry, mountain
ash and red-berried elder, just to name a few, are
good choices to plant for the food they provide to
wildlife.

Woodlot owners Peter and Emily Gale plant yellow
birch in an opening created by selection cutting
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Thoughts on Forest Management:
“I... allow the forest to grow what it “wants” to grow. Cedars do well in the low area by the brook. Red spruces thrive
on the rocky ridge. Sugar maples, white ash trees, and white pines abound in and around the old pastures. Diversity
and competition ensure that each spot will grow what is best there, and in the long run diversity is economically
sound. It is a buffer against fluctuating markets and potentially devastating tree diseases and pests.
...
Possibly the same formula would not apply to all forests, but selective cutting works for me. It works ecologically
because the forest (which was not old growth to begin with) is now much more diverse. It works economically because
I’ve more than doubly paid for the cost of the land plus taxes.... It provided work for innumerable people in addition
to loggers, and it provided the wood we all need.”
Bernd Heinrich , The Trees in my Forest, 1997
“The very idea of “managing” a forest in the first place seems oxymoronic, because a forest is an ecosystem that is by
definition self-managing.”
Bernd Heinrich, The Trees in my Forest, 1997
“Everyone who can afford it goes out and buys some insurance – this is a hedge against uncertainty. We don’t think
twice about why we pull some money out of our pocket to buy insurance; it’s obvious to us why we’re doing that.
We need to translate that concept into managing natural ecosystems. It may cost something, in terms of short-term
profits, in order to maintain more diversity in the system and help buffer it against disturbances and unexpected
surprises. But that cost is a legitimate cost of insurance; it’s the only insurance that we can buy in forestry –
maintaining complexity, drawing on the mechanisms that have evolved in nature to maintain integrity, preserving
those mechanisms, enhancing and restoring them where necessary. We should count that as part of the legitimate cost
of doing business.”
David Perry, 1997 13
“We used to say that a clearcut mimics a natural disturbance. A clearcut in no way mimics a natural disturbance
other than the fact that it opens up the canopy and lets light down to the forest floor. A clearcut takes away a lot of
wood, it takes away many of the legacies that would have persisted through a natural disturbance.”
David Perry, 1997 14
“We feel that clearcutting has no place in the northern hardwoods. It cannot be justified biologically, nor is it less
costly than selection or group selection methods.... All too often we have heard arguments of financial necessity
and accusations of soft-headed sentimentalism.... The thrust of the matter is that we can have forest products and
also serve the human spirit.”
Peter Twight and Leon Minckler, 1972 15
very little fertilizer. According to Salonius, the small
seedlings are less obvious to browsing animals and
nowhere near as tasty as the large, well-fertilized
seedlings that are usually planted. Furthermore, the
partial shade in regenerating partial harvest gaps
is not a problem for species that are moderately to
highly tolerant of shade.

vegetation and are better able to withstand browsing
by animals. Although it is much more expensive
to purchase and plant larger trees, the success rate
may be higher, provided the seedlings are not rootbound in their growth containers.

On the other hand, large seedlings, especially
hardwoods, tend to compete better against other

Woods roads and public roadsides are often an
excellent source of seedlings for transplanting,
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without risk of damaging or reducing seedlings in
the natural forest. Large quantities can be gathered
for no more than the cost of the time it takes to dig
them. It’s best to transplant in early spring, before
new leaves or needles come out (marking when in
leaf can help ensure correct identification). Roots
should be kept moist and surrounded with an
abundance of soil.
Some species can be propagated by cuttings or
by seed quite easily and relatively inexpensively.
Information on creating a nursery for native species
is available on the websites of both the Macphail
Woods Ecological Forest Project and the Fallsbrook
Centre, which are listed in the Resources section at
the back of the book.

Planting seeds
Planting seeds directly often has mixed results: the
seeds may be eaten by rodents, the timing of planting
may be wrong, the species mix may be poorly
planned, or the young seedlings may be heavily
browsed. Nonetheless, seeds are continuously
planted with success in a natural forest, and it is
an option for woodlot owners to consider. Some
woodlot owners have had success, for example,
with planting red oak acorns in harvested patches.
Seeds of some species, including hemlock, red
spruce, white pine and yellow birch, usually require
contact with mineral soil that can be accomplished
by lightly breaking up the leaf or moss layer on the
forest floor.
CONTAINER AND BARE-ROOT STOCK
Container stock is grown in enclosed containers,
and can be bought in large numbers in hard plastic
trays or mesh covered peat plugs. Small container
stock is inexpensive and quick to plant, but can
be lost to browsing animals and competition from
other plants. Large container stock can better hold
its own, but is more expensive.
Uniform plantations of one tree species are excellent
candidates for restoration. Some of the trees can
be harvested to create ideal conditions for many
Acadian Forest species.
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In wooded areas with partial shade, small container
stock can be planted as soon as the ground thaws
until late June, and again from August to early
September. Spring planting is usually considered
preferable, especially if planting in sunny
conditions. Large container stock, on the other hand,
can be planted almost any time during the growing
season, although hardwoods will require irrigation
if planted after they leaf-out.
Bare-root trees are grown outside for 2 to 5 years
in prepared beds and are sold with no soil around
their roots. Because they should be planted when
not actively growing, the planting season is shorter
than for container stock. They are best planted in
early spring before the buds open, but fall planting
is also acceptable. Bare-root trees require careful
handling to prevent their roots from drying out, but
are relatively lightweight and are easy to transport.

Special considerations
Bare-root stock:
• Remove trees from bundles one at a time, only
when ready to put the tree in the ground.
• Remove any damaged roots.
• Prune roots of small stock (under 12in / 30cm)
to about 15cm (6in). Larger trees and shrubs will
need longer roots if they are to thrive.
Success at Macphail
The Macphail Woods Ecological Forestry Project
has numerous successful restoration plantings to
its credit. One example is a planting in a previously
clearcut area that had regenerated in mixed forest
growth. Roughly a third of the red maple stump
sprouts were harvested from the site and used for fuel.
Good quality yellow birch was favoured by removing
competing, poorer quality trees, and hemlock, white
pine and hobblebush were successfully planted
under the thinned canopy. There were no seed
sources nearby for these three species so they had
to be introduced to the site. Thanks to these efforts,
the site is now more valuable economically and
ecologically; its increased diversity provides more
food and nesting habitat for wildlife, and the planted
trees have potential to become valuable crop trees.
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