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Understanding Forest Ecology
“Most young people find botany a dull study. So it is, as taught from the text-books in
the schools; but study it yourself in the fields and woods, and you will find it a source of
perennial delight.”
John Burroughs
For centuries, conservationists and naturalists like John Burroughs have blended the
worlds of traditional science and the intangible joy of being present in your woods. It is
in that same space that we find ourselves In These Woods. There is value in all learning.
The support of good text-books and great teachers have allowed us to walk further
into the forest. And the love of the woods keep our boots dirty, mind active and soul
content.
This issue of In These Woods combines lessons learned from research and experience
earned in the field. We will explore the history, science and core principles of woodland stewardship. Understanding how the woods function is a critical piece in making
sound decisions for the future.
Forest ecosystems are not made up of any one thing. They are a complex system of
intertwining factors working together. As spring emerges and we step outside, take
these key concepts with you to understand the bigger picture of the woods. Then join
Rob Frisbee in A Forester’s View to bring it back down to your property.
In the May issue of In These Woods, we will cover a broad list of woodland enhancements. These are the values and practices that you can manage for – from timber
harvesting to mushroom cultivation to habitat protection. We will take our background information and use it to consider what the best options are to keep our forest
healthy, productive and perennially delightful.
Sincerely,
Connor Young, Team Leader
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Families in the Forest – Tree ID

Travel back 14,000 years and see how the New York landscape has been shaped
and managed over the centuries leading us to the woods we know today.

Woods are a dynamic system with a lot of moving pieces working together.
Explore the basics of Forest Ecology and the study of forest life.

Learn some of the science behind forest management and gain a better
understanding of the important principles that can help steer your woodland
stewardship.

What does it mean to have a healthy forest? Look at the forest as any living
thing and consider how regeneration, genetics and pressures influence
productivity and overall health of your woods.

Join our Forest Educator and Forester as he brings all of these concepts and
lessons together and what that might mean for your woods.

Anna Harrod-McGrew shares one of the most important skills in the woods –
tree ID. Whether you’re a beginner or looking for a family activity, time spent
on this skill will be rewarding and useful every time you step into the woods.
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History of New York State
It is sometimes hard to believe that the original forests in New York covered nearly
the entire land area of the state. Roughly 14 thousand years ago, after the glaciers
retreated from the northeast, the first forests were born. These were comprised mainly of
coniferous trees, followed by northern hardwood-hemlock forests. Besides management by
native people, the only areas of young timber were a result of storm damage, flood or fire.
Most regeneration took place in the gaps created by fallen canopy trees.
Native people established seasonal settlements and maximized their harvest of wild
foods with seasonal migrations. Some of the earliest evidence of human disturbance to
the Northeastern woodlands was the development of agricultural fields to cultivate crops
using the three sisters method of corn, beans and squash. In the wooded areas around
these fields, silvicultural practices were used. An example of this is setting fire to the
understory to increase line of sight for hunting and as a way to favor nut-bearing trees and
other valuable forest understory plants. Many indigenous practitioners and communities
managed complex agroforestry ecosystems to meet their physical, economic, cultural, and
spiritual needs. The effects of Native American silviculture are still evident in our present
day forests.
This was all prior to the time of colonial settlement which began around 1625. Over
the next one hundred years or so, most of the forested land was cleared for farming and
agriculture continued to dominate the landscape. During this time, every community had
a sawmill that used the pine and hemlock, as the hardwoods were too large and heavy. By
1880, this trend left only 25 percent of the land in forest cover.
Beginning in the early 1890’s, agricultural land use began to decline for a variety of
circumstances. Some of the lands were found to be unsuitable for agriculture and other
areas were used for development. The woodlands in New York State began to return as
farmers sought employment in factories during the birth of the industrial revolution.
Through natural regeneration, much of the old farm lands in our region have reverted
back to being woodlands. The abandoned fields were ideal nurseries for pine, maple and
ash trees. In the early 1900’s the first crop of old-field white pines were harvested from
these fields. The clearcutting of pines gave the advanced understory growth full sunlight
to thrive, consisting of mostly maple and beech. These maple, beech and other hardwoods
became a valuable resource for charcoal and other wood products. As those hardwood
stands were clear-cut for use, the full sun on the forest floor created favorable condition for
cherry, oak and ash.
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New York Forests Today
As we fast forward the clock over the next century,
we found by the early 2000’s, land use for cropland
and pasture land covered only 18 percent of the
state. Woodlands by this same time had increased
to 63 percent or approximately 18.8 million acres.

Today in New York State, where agriculture once dominated the land, only seven counties
have greater than 50 percent of its land devoted to agriculture. Twenty-five counties have
between 50 and 75 percent of their land as forest, and ten counties have greater than 75
percent land coverage forested. For example, in 1993, the U.S. Forest Service statewide
forest inventory reported that Greene, Delaware, Schoharie and Ulster are significantly
forested counties, with 79, 72, 67 and 81 percent of their area in forest land, respectively.
New York’s forests are truly a working resource benefiting each and every resident. Often
we forget about the critical environmental, ecological, and economic roles that forests
perform. They provide watershed protection and protect water quality, a renewable fuel
source, wood fiber for construction and paper products we depend on, conservation of
wildlife habitat and biodiversity, & recreation. Forests clean the air we breathe, and
they also provide tranquility and scenic beauty that enhances the welfare of humankind.
Finally, forests are a legacy we can provide for the continuing benefit of future
generations—and that is what forest stewardship is about.

This picture describes the significant change
in forest cover which has occurred over the last
one hundred plus years. More information at:
www.newfieldhistoricalsociety.org
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What is Forest Ecology?

What is Forest Ecology?
As a landowner, it can be difficult to look at the greater concept of forestry without
understanding the building blocks, like forest ecology. Forest ecology is the study of life
in areas where trees dominate. It views the entire forest as a community of plants and
animals that occupy the same forested lands. This includes the interactions of everything
from microscopic bacteria in the soil, primary and secondary consumers, the mature
forest stand, and environmental factors. These interactions are key to understanding the
difference between forest ecosystems within your own woodlot and different places, and
how your woods may be changing over time.
New York State is home to nearly 90 tree species, 18 of which are commercially important
as timber products. These trees make up five different types of forest stands. The most
extensive is the northern hardwood stand, made up primarily of sugar maple/beech/
yellow birch, followed by oak/hickory, spruce/fir, white pine/red pine/jack pine, and
finally loblolly/shortleaf pitch pine forests. These stand compositions are influenced by
environmental and biotic factors which can be present in a particular sites.
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The Factors of Forest Ecology
The factors that influence forest and timber types include slope,
aspect, elevation, climate, and soil conditions. Combinations
of these can create great variability within a forest stand, and
influence which tree species may grow in a particular site,
how fast a tree might grow, and its growth form. This is often
referred to by foresters as “site index”. It can be helpful to look
at each of these factors individually and explore the impacts
that they might have in your woods.

Tree Talk:
Site index is defined
as the height of a
tree species at a
base age (usually 50
years). This creates
an index to compare
a site’s productivity.

Slope and Aspect: Slope and aspect are factors that modify microclimates, influencing
which species grow and how they grow. For example, northeast facing slopes receive less
direct sunlight than southwest slopes. Because of this, northeast slopes tend to be cool and
moist, while southwest slopes are warmer and dryer.
Elevation: Tree species diversity can be directly linked to elevation. At the highest
elevations in the Catskills, spruce-fir forests with a smattering of birch can be found. Midelevation stands are northern hardwood, and lower elevations are commonly home to oakhickory woodland types1.
Climate: It’s no surprise that the overall climate ultimately determines what forest type
can grow. Latitudinal gradients cause changes in temperature and precipitation, just as
changes in climate from coast to coast and around water bodies. These differences are not
only associated with different vegetation, but also the soils and microbial communities
that accompany them.
Soil: Soils within a forest stand support all life. They are comprised of varying
combinations of organic matter, mineral particles, water and air. In addition to these
components, soil is home to communities of fungi, bacteria, insects, and worms that make
up the biological properties of soil. These organisms decompose materials from the forest
stand and produce the organic matter, acting as a conduit for nutrients to be recycled.
Organic matter results from the decomposition of material like leaves, twigs, and animal
byproducts. It influences both physical and chemical properties of the soil. It supplies
nutrients energy to higher plants, and also helps soils to retain moisture, which is
especially helpful in times of drought. Chemically, organic matter can serve as a buffer for
changes in soil pH.

1 Driese, K., Reiners, W., Lovett, G., & Simkin, S. (2004). A Vegetation Map for the Catskill Park, NY,
Derived from Multi-Temporal Landsat Imagery and GIS Data. Northeastern Naturalist,11(4), 421-442.
Retrieved April 20, 2020, from www.jstor.org/stable/3858463
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What is Forest Ecology?
Continued

Soils cont’d: Mineral content can contribute to physical properties of soil, influencing
which species of plants can grow there. Soil texture, in particular, is determined by the
proportion of soil particles like sand, silt, and clay. Finer soils, which tend to contain clay
particles, are generally more productive for vegetation, but can be more vulnerable to soil
compaction. On the other hand, coarser soils which contain sand particles tend to drain
more quickly than fine soils. The type of minerals present in the soil (limestone, granite,
etc.) can also influence the chemical properties of soil, such as soil fertility and pH of the
soil.
Air and Water: The amount of air and water in the soil supports the need for plants to
acquire air to breath and water for growth from their roots. Many of the chemical and
physical properties of soil discussed above determine how much air and water are in the
soil. In the upper layers of an undisturbed forest, the volume of air and water is roughly
equal. It is important to note that activities that compact the soil, like heavy equipment
like skidders, can reduce pore volume and increase soil density, reducing the amount of
air and water present.
All of these factors influence trees, but the biology and function of trees themselves are
just as important to forest ecology. In addition to the water and air that trees need to
live, they also need energy. Plants undergo the process of photosynthesis to convert light
energy into chemical energy. The faster and more efficiently a tree can photosynthesize,
the faster the tree will grow.
Equally important to forest ecology are the interactions
between living things. Traditionally, ecologists thought
that trees were in competition for resources necessary
for survival, but more recent studies have found that
trees actually communicate with each other and share
resources! They accomplish this through a mycorrhizal
network, or microscopic fungi that create a complex
web under the forest floor, which links trees together.
Studies of Douglas fir and paper birch showed a back
and forth of nutrients between the two species based on
ecological factors (like which species was receiving more
shade). Trees can also signal to each other when they are
damaged or sustain injury2.

Tree Talk:
Mycorrhizal fungi
form mutualistic
relationships with
host plant roots,
increasing plant water
and nutrient uptake in
exchange for carbon.

2 Gorzelak, M. A., Asay, A. K., Pickles, B. J., & Simard, S. W. (2015). Inter-plant communication through
mycorrhizal networks mediates complex adaptive behaviour in plant communities. AoB PLANTS, 7, plv050.
https://doi.org/10.1093/aobpla/plv050
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These relationships show us that there is still much that is unknown about the way our
forests function. Gaining an insight to the fundamentals of forest ecology and continuing
to seek out new information will be crucial to your relationship with your woodlands. As
you continue reading, you’ll learn how ecological principles impact our human interactions
with the forest.
Forest Succession and Tolerance:
Forest ecosystems continually change. Succession is the natural replacement of tree
species in an area over time. Each stage of succession creates the conditions for the next
stage. Temporary plant communities are replaced by more stable communities until a
sort of equilibrium is reached between the plants and the environment in a slow but
continuous process. As forest succession progresses, the intricacy of the forest ecosystem
also increases. This process can be altered through forest management practices, or by
natural disturbance like fire, wind storms, pests and diseases.
There are several successional stages in forest ecology.
Following a disturbance, herbaceous species like
grasses and forbs grow, followed by shrubs. Pioneer
species then become established. Forest successional
stages are closely tied to the tolerance of tree species.
Pioneer species are very shade intolerant, while the
early successional species that follow are mid-tolerant
to shade. Lastly, sub-climax and climax species,
which are shade tolerant, are established. Look to the
diagram below for an example of forest succession and
shade tolerance.

Tree Talk:
Look to Table 2 in the
following ‘Introduction
to Forestry and
Silviculture’ to see
the shade tolerance of
some common Eastern
tree species.

https://www.britannica.com/science/ecological-succession
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An Introduction to

Forestry, Silviculture & Resilience
Silviculture is basically the science of growing trees. Forestry is the application of
that science while respecting ecological principles. Forest health implies a dynamic
involving symptoms, diagnosis, prognosis and care. Resilience is the ability of a
system to bounce back or recover from an adverse event.
In this discussion of Silviculture, Forest health and Resilience, we will highlight
some important ecological and forestry principles that are laid out in an excellent
resource that we often reference and encourage you to as well:
“The Woods in Your Backyard: Learning to Create and Enhance Natural Areas
Around
Your Home”, by Jonathan Kays et al (2006). Click this link to access the free,
online resource:
The Woods in Your Backyard

Ecological Principles (EP)
1. All natural areas change over time, whether or not you do anything to them.
2. You can alter the process of succession by using select land management
activities. For example, by not mowing or mowing less often, and/or by planting
trees, you will encourage advanced growth found in later stages of succession.
Conversely, you can retard succession by mowing frequently or harvesting trees.
3. Trees vary in their requirement for sunlight. (Table 2 below)
4. Different successional stages of vegetation provide different kinds of wildlife
habitat and meet different aesthetic and recreational needs. Tailor your land
management practices to meet your interests in the land.
5. Every small wooded lot may not contain every stage of succession.
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Table 2
Shade Tolerance of Some Common Eastern Trees
Shade-tolerant
Beech, American
Blackgum
Cedar, Atlantic white
Hemlock, eastern
Hickories
Maple, red
Maple, sugar
Sourwood

Intermediate
Ash
Birch, sweet
Birch, yellow
Cherry, black
Hackberry
Magnolia, cucumber
Oak, northern red
Oak, white
Pine, eastern white

Shade-intolerant
Aspen, quaking
Birch, gray
Birch, paper
Cedar, eastern red
Larch
Oak, pin
Pine, red
Pine, shortleaf
Pine, Virginia
Poplar, yellow
Sycamore
Willows

Forestry as a profession in the United States only dates back to its beginnings

in the early 1900’s, with its scientific roots in Europe. Forestry and silviculture
were the same. Forestry as a multiple use discipline only has emerged at a
national scale since the 1970s, with decision-making influenced by other public
benefits. The role that forests play beyond growing timber are now well recognized
and have good science to inform decisions made by woodland owners and managers
alike. A recent webinar on Payment for Ecological Services highlighted the role
of the Watershed Ag Council as a facilitator of successful cooperation between
New York City and the landowners of its watershed to protect water quality.
Yes, woodlands do filter the water; produce oxygen and sequester carbon; create
opportunities for recreation while reducing personal stress levels; produce sources
of non-timber income all while providing dynamic habitats for wildlife. Forestry in
its broadest scope is the answer to the question of how we as a species will adapt to
the challenge of climate change. If monetizing a stewardship ethic is what it takes,
so be it, as time is running out.
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Forestry, Silviculture & Resilience
Continued

Forestry Principles (FP)
1. Tree size is not directly related to
age.
2. Tree species require different
conditions to thrive.
(see table 3)
3. Trees grow at different rates because
of the differences in species and the
quality of the site where they grow.
Intense competition for light, nutrients,
and water will also slow growth
rates and reduce vigor. Thinning, or
cutting down select trees, reduces the
competition, reallocates resources, and
produces more vigorous trees.
4. Healthy forests are 3-dimensional.
5. Trees reproduce either from seeds or
stump sprouts.
6. Trees don’t live forever, but dead
trees are still 6. valuable for wildlife
and add nutrients to the soil.
7. No matter how you manage your
land, but especially if you practice
passive management, invasive and
exotic species will inhabit it.

Table 3

Minimum Site Requirements for Adequate
Growth of Selected Eastern Forest Trees
Species Moisture* Nutrients Light

Ash, white
Aspen
Basswood
Birch, black
Birch, yellow
Cedar,
eastern red
Cherry, black
Hemlock,
eastern
Hickory
Larch
Locust, black
Maple, red
Maple, sugar
Oak, chestnut
Oak, pin
Oak, red
Oak, scarlet
Oak, white
Pine, loblolly
Pine, red
Pine, V irginia
Pine, white
Poplar, yellow
Sweetgum
Walnut, black

H**
M
M
M
H

H
M
H
L
H

H
H
L
M
M

L
M

L
M

H
H

M
M
H
L
L
H
L
M
M
L
L
L
L
L
L
M
M
M

M
L
L
L
M
H
L
M
M
L
M
L
L
L
M
M
M
M

L
M
H
H
M
L
M
M
M
M
M
H
H
H
M
H
H
H

* Use in conjunction with data on soil drainage, such as
USDA Natural Resources Conservation Service soil surveys,
which are available for the entire country.
** Key: L= low, M= medium; H-high
Adaptedfrom:Mollie Beattie,CharlesThompson,andLynn
Levine. Working with Your Woodland: A Landowner’s Guide.
© 1993byUniversityPressof New England.Reprintedwith permission; and Forest Landowner Fact Sheets, http://www.cnr.
vt .edu/dendro/landownerfactsheets/index .htm
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Given your new knowledge of forest history and succession, how do these
principles apply to your woodlands?
The “Great Green Lie” is the idea that if we have trees and woods that are green,
“everything is under control”. The state of our current national health crisis was
described using the same words less than two months ago. EP#1 and #3 apply…
change is inevitable as individual requirements are different. To rate overall forest
health is difficult given that most of the current woodland maladies are specific to
species. Is it possible to have a “healthy” forest when the ash are dying by Emerald
Ash Borer, hemlocks attacked by Hemlock Wooley Adelgid, and beech and white
pine now suffer from more virulent strains of previous contagions. Yes, if you
don’t have those species in your woods! What of the increases in regional extreme
precipitation events and average annual temperatures that effect all species?
Overall forest health is a combination of all the stressors present in your woods at a
given time. How you respond will be based on your understanding of the ecological
and forestry principles, your goals of ownership, and your T.I.M.E. assessment.
On a regional scale, there is good data that shows that most of our woodlands
are growing more wood than is being harvested or dying of natural causes (lots of
green); most of it is in the middle to late successional stages (great for some folks);
but regeneration of the next forest is lacking (the lie: “all is well”) Collectively, our
stewardship responses can make a difference at this scale.
One of the basic tenants of silviculture is that for a given acre of land, there is a
latent productivity. As managers, we can choose (EP#2) to concentrate that growth
potential on selected species and individual stems of good form so as to maximize
their growth and therefore sawtimber output over time. At the other end of the
continuum of management, we can do nothing and still produce the same amount
of wood fiber, though not necessarily in useable form. Trees chosen to grow in
the first scenario will be those individuals able to best utilize the site given their
dominance in the canopy through genetics and adaptation (FP#2 & FP#3; EP#3).
“Silviculture is an active means to put growth on trees with the greatest potential
to meet your goals of ownership while planning for the next forest.” (Kays, et al,
2006) Therefore, this broader scope gives us permission to actively manage our
woods for non-timber resources as well! For example, if you want to manage for
wildlife, keeping those red oaks in the stand will provide important food resources.
Thinning to release those individual oak trees will allow the oaks to get more access
to light and grow more vigorously. Trees that are growing vigorously are better
equipped to ward off the various stressors. Elements of our woods that are most
vulnerable to insect, disease and climate change through lack of resources or preexisting health issues will have the highest rates of mortality. The data at this time
from our national COVID-19 crisis demonstrates this grim reality as well. In either
case, as participants, we can make choices to influence future outcomes.
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Forestry, Silviculture & Resilience
Continued

Mechanically harvested white pine stand. Great advanced regeneration!
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Assessing Impacts on the Carbon Cycle
Silviculture to create healthy, resilient woodlands would have to include some
assessment of how our decisions as managers impact the carbon cycle. Some
factors to consider include the following:
• An acre of woodlands sequesters the most carbon most quickly in the early
successional stages (many stems per acre turning soil nutrients and carbon
dioxide into wood!)
• The older stages of succession store the most carbon in the form of wood above
ground, root mass and soil carbon in the ground.
• Wood as fuel can be burned efficiently and used as a substitute for fossilized
carbon such as fuel oil, propane and natural gas to produce thermal energy
having a lower carbon footprint.
• Wood as a building material sequesters carbon for the useful life of the building
or product AND is a substitute for other building materials such as concrete or
steel that have much larger carbon footprints!
• Planting trees accelerates the rate of succession but has future implications for
agricultural access (Planting nut trees feeds two birds with one scone!)
• Markets for low value thinnings are essential to make good silvicultural
practices financially feasible without subsidy. See #3 and #4
• Carbon tradeoffs may exist for converting some degraded mid to late
successional woodlands to early successional habitat by creating small patch
cuts or converting to uneven-aged stands.
• All harvests must plan for the regeneration of the next forest. (FP#5) (deer be
damned)
Further exploration of this very current topic is essential for woodland owners as
we make decisions about stewarding our woods for future generations. A healthy,
vigorously growing woodlot of small sawtimber trees free-to-grow on all sides
with provision to protect seedlings/sprouts while enhancing water quality, social
engagement, and local bioindustries is an ideal to aim for. Can’t hurt?
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Being Present in Your Woods:

An introduction to Forest Health, Regeneration, Genetics &
Pressures
When you think about the health of your
woods, what comes to mind first? If your
forest was able to have a checkup, much
like a visit to a doctor, would it get a clean
bill of health? Your doctor may say your
overall health is good but your cholesterol
is a little high or maybe your weight isn’t
exactly where it should be. These findings
would go along with recommendation to
make changes like modify your diet or
beginning to exercise more frequently. So
what about your woods? Maybe over all,
you think things look pretty good. But
once you start to dig in a little deeper you
may find that ‘hey, emerald ash borer has
really infected my trees’, or that stand we
did a patch cut in a few years ago doesn’t
really have any seedlings coming in, you
might see yellow needles on your pines and
wonder ‘what’s going on there?’ All of these
findings, or a number of other examples,
are symptoms or clues of potential problems
your woods are facing.
Some impacts on woods are beyond the
woodland owner’s control. One person
can’t reduce the size of a deer herd or stop
invasive pests from being introduced to a
region. What you can do is be present on
the landscape, in your woods. When you are
spending time with your woods, consider
three topics to evaluate your forests healthregeneration, genetics and pressures.
Regeneration: Put simply, this is
the woods ability to grow new trees.
Fundamentally, it is one of the most crucial
aspects of a forest. As trees grow and age
out, they create seeds or spread by suckers.
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New trees must develop from these seeds
or suckers or else the forest will age out
and there will be nothing to fill a canopy. In
New York, and much of the Northeast, the
white tailed deer poses the greatest threat
to regeneration. During the winter months,
deer take shelter under the conifers and
find food in the form of buds on plants. As
deer eat buds, they nip off the top bud that
would have been the lead on that tree. This
forces lower buds to begin to grow. As this
cycle continues, trees become deformed.
Hunting can help alleviate some pressures,
but this alone will not solve a regeneration
problem. Currently, the best solution is
using fences, called deer exclosures. These
exclosures can be built in an area that
has experienced some disturbance in the
canopy, whether it be by nature like a wind
storm or manmade like a timber harvest.
The fence needs to be tall enough so the
deer cannot jump over it (generally about
6-8 feet tall) and left in place until the tree
seedlings reach 5 or 6 feet in height.

Natural material, like branches, can also
be used to protect seedlings from browse. If
trees are cut in your woods, try leaving the
tree tops intact and place them over an area
that has some seedlings growing so the deer
can’t get at them.
In addition to deer, other factors can
influence natural regeneration of your
woods. When the canopy of the forest is
disturbed and sunlight hits the ground,
many plant species begin to compete for the
newly available resources. In the end, one
plant wins and another loses. In a managed
woodland, a steward can have great
influence on who succeeds by removing
undesired vegetation and giving your
preferred species the competitive edge.
Genetics: Again, much like us, genetics
play a huge role in determining health and
appearance of trees in a forest. Genetic
traits express themselves in certain
characteristics of a tree. A tree with good,
strong genes might show a competitive
edge over other trees even within the
same species, by thriving in a location and
becoming a dominant tree in the canopy,
receiving ample sunlight. Other genetic
traits may not be as visible to us. Genetics
can influence the thickness of a trees bark
or the chemical composition. Traits such
as these ones can help keep a tree healthy
and allow it to resist infection. Trees with
strong genes will thrive and will often
display traits that we equate to value, such
as a value in timber. When considering
management of your woods, keep an eye
out for those particularly health, straight
or dominate trees. Ensuring that some of
those trees remain present in the landscape
will allow those good genes to be passed
down to the next generation of forests. High
grading, or taking the best and leaving the
rest, will result in poor genes dominating
the forest- actions such as this can leave a
property vulnerable to pests and diseases,
decreasing the overall value a woods will

have. Read more about this concept and its
consequences in ‘A Forester’s View’.
Pressures: Just like any living, breathing
system, our woods face impacts from
insects, fungi and bacteria on a daily basis.
These organisms are part of a cycle that
create a healthy ecosystem- with the trees
and plants functioning as producers and
the insects, fungus and bacteria playing the
role of decomposers. From time to time, this
balance and harmony can get thrown off,
resulting in a negative impact on elements
of this cycle. A steward of the woods
can manage with an eye to reduce these
pressures before they present themselves.
Focusing on maintaining a diversity
in tree species will reduce a woodlands
vulnerability. Managing for a healthy
structure of trees, with an intact canopy,
mid-story and understory will create a
balance of habitat for all elements of that
ecosystem. Thinning the woods to allow
healthy trees to have the space to thrive
and removing potentially impacted trees
is a proactive approach to solve problems
before they present themselves.
Having a presence and a relationship with
your woods will allow you to recognize
changes or symptoms of a problem more
quickly. If you aren’t there and you don’t
have a relationship with your trees, it will
be difficult to see any change at all.

Tree Talk:
Deer can consume 4
to 10 pounds of food
per day, giving new
meaning to the term
“nip it in the bud.”
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A Forester’s View
Ron Frisbee

Now we are getting to the main course, after the wonderful appetizers of New York
State Forest History, Forest ecology , Silviculture, Forest Health and Resilience,
and Regeneration. Exciting stuff and so important to dig into as you consider
your options for stewarding your woodlands. What about your parcel? Where
is it on the continuum of succession? What is the past land use history? This is
fun to figure out on your own and there are many resources available to you. The
history of land use will be revealed by asking the older generation of past owners or
neighbors, if available, and by walking your woods looking for clues. An excellent
resource is Tom Wessel’s book “Reading the Forested Landscape” (1997) and a
companion field guide “Forest Forensics: A Field Guide” (2010).
Common clues of past agricultural land use include stonewalls; barbed and woven
wire in trees; a lack of pillow and cradle micro-topography (smooth = plowed
usually); line of trees in the woods with branches starting low of the trunk, all on
one side of the tree (see photo in last letter series of old sapbush with trees reaching
out into what had been an open field in my youth!) This is fun detective work in the
field. Other historical resources I have used include Google Earth Pro’s timeline
of historical photos and Agricultural census documents I stumbled across in the
County Clerk’s office (i.e.1865 listing of products from each farm!)
Another song lyric applies here: “…You don’t know what you’ve got ‘til its gone…
they paved paradise and put up a parking lot”. The previous letter spoke to the
issue of knowing the location of your boundary lines. Knowing what is inside those
boundaries can be inventoried (identified) and mapped (sketched) to provide a
basis for future informed decisions (management plan). Various DIY resources are
available to accomplish this: WebSoilSurvey (USGS); your county GIS (tax map/
parcel viewer) department; Google Earth Pro; American Tree Farm System, or hire
a consultant forester. The NYS DEC Forest Stewardship program can put a DEC
forester in your woods to help you formulate a rudimentary Forest Stewardship
Plan. Response time by DEC region is varied. Please see the resources page for live
links to these resources.
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Learning about the biologic content (biodiversity) and physical features on your
property is important for making future informed decisions. Another primary area
of investigation is input from family and other stakeholders about T.I.M.E. and
goals of ownership. If your idea of stewardship is to “let nature take its course”
or as in “Mary Had a Little Lamb”…”leave them alone and they’ll come home,
wagging their tails behind them”, you must be “OK” with suffering the inevitable
consequences of future forest health issues…

Scenario #1:
Emerald ash borer (EAB) will kill all the ash trees. Family council decides to let it
ride and not get the ash harvested. Usually ash is highly concentrated is certain
areas because it was very successful seeding into old pastures. As this patch of
ash is infected and dies, the trees will break up relatively quickly, filling trails
with debris (hopefully NOT injuring anyone out hiking!) As the canopy dies back,
the increase of light reaching the forest floor may cause a latent seed bank of
invasive plant species to spring to life crowding out any desirable native tree and
shrub species. At some point, my grandfather planted barberry and honeysuckle
around the old Inn. I now struggle to tap the old sapbush because of crazy growth
of barberry! Mortality and decreased vigor of the old maples is allowing more
light to the ground. Deer ticks made their first appearance here on the farm last
year. There is good research in Connecticut that shows increased incidence of deer
ticks with increased barberry infestations. See how we have consequences at some
point? The same family council decided not to seek treatment or mitigation of the
potential infestation of the big hemlocks along the brook by Hemlock Wooly Adelgid
(HWA). Mortality of the hemlocks could lead to increases in water temperatures
due to lack of shading, leading to the loss of habitat for brook trout and other cold
water organisms. Trying to come up with an alternative tree species to fill the
ecological niche of hemlock? Me too!
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A Forester’s View
continued
Scenario #2:
A well-written management plan brought to bear in the previous scenario may have
provided guidance for the family council. The plan could have prescribed a presalvage harvest of the ash by a logger vetted by the consultant forester or suggested
by a trusted neighbor. A timber harvest contract could have protected the interests
of the family council with provisions to mandate felling of all ash within a specified
distance of trails, mandated location of skid trails and landings, obtained an escrow
payment, determined payment methods and required insurance, amongst other
things. Dead or infected ash is not saleable as timber and is potentially deadly to
fell with a chainsaw as it is unpredictable in its fragility. Currently, tree service
companies are restricting ash removals to mechanical takedowns…no climbing
allowed. The HWA issue for the family, could also be addressed in the management
plan as research has shown Best management Practices for mitigation. These
may include treatment of individual trees with systemic pesticides to protect 20 %
of the trees each year. Another strategy is to thin an overstocked hemlock stand
to increase its vigor and resilience of the residual stand while interrupting HWA
crawler stage travel through “social distancing” of the individual hemlock trees.
Thinning to achieve physical separation while maintaining adequate shading and
therefore soil moisture in the understory is a critical balancing act even for the
professional forester.
The consequences of the ash harvest under a contract:
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Other guidance in the management plan may have included planting
recommendations for replacing the ash and treating the inevitable explosion of
invasive plants. “I have a good feeling about (shagbark hickory)…hey, what have
you got to lose?” (sore back, $$$$, and time)
Forest health decisions are never easy. Our lack of consistent frozen ground during
the past few winters has been a challenge to loggers to get the wood out with
minimal damage. The last 7 acres to be harvested (out of 100+ acres) in the stand
above, needed the ground to stay frozen another 2 weeks in March. Restoration
of the site after the mud dries up will be mandated before the escrow payment is
returned to the logger. The lack of markets for the overabundance of low value
trees in most areas severely limits what the forester and logger can accomplish
in the woods. On this harvest, the logger was able to sell the ash firewood given
that he had to fell all the ash within 75 feet of trails used by the owner for hiking
anyway. Access was good as well. Other trees that should have been removed
to favor crop trees are still standing. Meanwhile, every day an oil tanker truck
goes past my house on NYS 10 enroute to the SUNY campus to fuel boilers with
fossilized carbon. Same for the local school, county buildings and most residences
in Delaware County. The wood pellet mill in Deposit would and could increase
production capacity “if there was a market”. Given the low price of oil due to low
world-wide demand currently, you can be sure renewable energy will take another
beating. The lack of markets is also effecting log sales…mills are reducing the
number of truckloads accepted from their loggers. The woodland owner can
sometimes wait for things to get better, but with EAB and HWA, the spread of the
insects may make the trees worthless in the meantime. To get creative and get
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A Forester’s View
continued

I plan on illustrating at least one of the Forestry Principles is each of the coming
Letter Series. This month is Forestry Principle #1: “Tree size is not related to
age”. The two trees flagged in the picture are part of a Norway Spruce planting
by my father and grandfather. The site was open field on top of a glacial esker
deposit. The trees now act as a windbreak after many years of shading an old clay
tennis court also built by Grampy for the Inn. The small diameter tree is 6.5 inches
Diameter at Breast Height (DBH) and the larger tree is 18.5 “ DBH. The flagging
is at the height where DBH is measured 4.5’ off the ground standing mid-slope.
I used an increment borer to obtain a core of each tree so as to count the annual
rings back to the center of the tree. Adding 5 years to the ring count allows
computation of the age of the tree as it may have taken that long for the seedling to
grow up to that height.
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My Dad has recollected planting the trees when he was a teenager. My calculations
put the date of planting at 1945 or 75 + - years ago. The 6.5 inch DBH tree is the
same age as the 18.5 DBH. Both are on the same site, but a lack of light on the
inside row of the planting did not allow that tree to reach its full potential.
A pseudo-scientific sounding “forestry” practice called “diameter limit cutting” is
often used by various elements of the forest products industry to harvest timber.
The trees above a certain DBH are harvested. However, it is basically taking the
best genetics and leaving the rest. Only the winners are chosen and the losers
left as the residual stand. It is equivalent to always selecting the champion
racehorse to send to the dogfood factory! Our hardwood tree species have only a
limited ability to respond to increased light availability after being suppressed for
most of their lives by the overstory dominants removed in a diameter limit cut.
If all the junk trees over the diameter limit were harvested as well, maybe some
improvement by regeneration could happen. “Diameter limit cutting” is basically
high-grading or “Taking the best and leaving the rest”. This harvesting “system”
and financial pressures on woodland owners to “cash out” has contributed mightily
to the degraded state of our woodlands in the Northeast. Perhaps in our next
lesson, we can explore another Forestry Principle that can lead us to improving
your woods for multiple uses and benefits to society. Email me your input as to
which Forestry Principle you would like to see covered!
rf369@Cornell.edu
Stay well and be safe in your woods! Ron
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Families in the Forest
by Anna Harrod-McGrew

TREE ID IN SPRING
Identifying trees can be challenging. Taking a step back, and looking at
the structure of the tree and how it grows will help set you on the path to
correct identification. Instead of finding a name for the tree, see if you can
answer these questions about how it grows.

What kind of tree am I looking at?
Deciduous: These
trees lose their leaves/
needles every fall and
grow them back in the
spring.

Evergreen : These trees
have needles/leaves all
year.

Coniferous:
Coniferous trees
produce cones that hold
their seeds. Not all
evergreen trees produce
cones.

How do the branches grow?
Opposite
Think
MAD
HORSE
for Maple,
Ash,
Dogwood,
and Horse
Chestnut.
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Alternate
Trees with
alternate
branching
include
oak,
birch, and
hickory.

Whorled
These trees
have 3 or
more branches
originating from
the same part of
the tree like the
Eastern White
Pine.

What do the leaves look like?
Broadleaf

Needles

Scale-like

If leaves are present on the tree try to put them into one of three categories:
broadleaf: leaves are large and green and are just starting to grow back in spring. Think
Maple and Oak trees.
Needles: long, thin, needles protrude from the stem. These trees hold their needles yearround like a White Pine.
Scale-Like: Some conifers and evergreens have scale like leaves instead of needles. Cedar
trees are a great example.
Simple

Simple leaves have one
leaf growing from each
new bud on the tree.

Compound

Compound leaves
have multiple leaflets
originating from a new
bud on the tree.

To practice your identification skills, use any Northeast regional field
guide or check out Cornell’s resource called KNOW YOUR TREES. In
this, you’ll learn how to identify the the 50 most common trees in both
winter and spring!
Know Your Trees
ccecolumbiagreene.org/resources/know-your-trees
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Resources from the articles
Silviculture, Forestry and Resilience, An Introduction:
1. “The Woods in Your Backyard: Learning to Create and Enhance Natural Areas
Around Your Home” Jonathan Kays et al., and published by NRAES (2006).
The Woods in Your Backyard: Learning to Create and Enhance Natural Areas
Around Your Home
2. New York State Department of Environmental Conservation Forest Stewardship
Program.
NYS DEC Forest Stewardship Program
Families in the Forest:
Know Your Trees: Learn to identify the 50 most common trees in New York in both
winter and summer. Visit our website to access this free resource:
ccecolumbiagreene.org/resources/know-your-trees
Additional Resources:
My Woodlot
As part of My Woodlot’s interactive website for all those who own, steward, or enjoy
woodlands, enjoy this activity called, “Learn What to Look For”. Here you will find
an easy “How-to” PowerPoint that helps you identify all of those special places in
your woods from scenic views to babbling brooks.
https://www.mywoodlot.com/item/learn-what-to-look-for
Cornell Cooperative Extension of Columbia and Greene Counties.
Visit our site on Woodlot Management to access many of these same resources and
many more! CCE Columbia & Greene Woodlot Management Resources
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Woodland Owner Networks and Resources
Women Owning Woods:
We are a group of women landowners and natural resource professionals from the
Catskills and the Hudson Valley region of New York. We’ve organized this group of
professionals and landowners as a way to foster learning experiences and discussions
about forest property. Details about gatherings will be sent out via email in our
eNewsletter. To subscribe to that list you can email wow@nycwatershed.org to join.
Follow us on Facebook to stay connected, share your stories, and learn from your peers.
https://www.facebook.com/groups/womenowningwoods/about/
  
Master Forest Owner Volunteers:
The Master Forest Owner (MFO) program provides private woodland owners of New York
State with the information and encouragement necessary to manage their forest holdings
wisely. Since its inception in 1991, MFOs of Cornell Cooperative Extension have helped
over 1,000 landowners. The term “Master” Forest Owner implies education as in “SchoolMaster”. Experienced and highly motivated volunteer MFOs are available statewide,
ready to assist neighbor woodland owners with the information needed to start managing
their woodlands, through free site visits to landowners properties. The training volunteers
receive complements their experience as forest owners.  
ccecolumbiagreene.org/natural-resources-and-the-environment/master-forest-ownervolunteers
ForestConnect:
A Cornell University resource to connect woodland users to the knowledge and resource
needed to ensure sustainable production and ecological function on private woodlands. The
site houses information for woodland stewards, educational resources and offers countless
webinars on a wide variety of woodland topics. Visit the website to learn more blogs.cornell.edu/cceforestconnect/
Catksill Forest Association:
The Association was formed for the purpose of promoting knowledge and understanding
of forest ecology and economics; to promote long-term forest management; to educate
the public and enhance the economy of the Catskill region; to demonstrate economically
feasible and environmentally sound forest practices: to serve as a source of information
about forest management; to serve private landowner rights; and to identify and manage
private forest lands dedicated to the demonstration and practices of high standards of
forestry.
New York Forest Owners Association (NYFOA) –
The mission of the New York Forest Owners Association (NYFOA) is to promote
sustainable forestry practices an stewardship on privately owned woodlands in New York
State. To learn more, visit nyfoa.org.
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Free Webinar – May 5th from 1:00-2:30 PM

During these uncertain times, many of us are looking for opportunities to stay healthy and
engaged at a safe social distance. There are few places more inviting than your woods to
do just that.
This webinar highlights the Keep Forests Healthy Assessment and Scorecard. A tool to
help landowners identify risks and strengths to the long term health of their woodlands.
We will explore what makes a healthy forest and how to assess that in your woods. To
do this, we will learn key concepts and share the Keep Forests Healthy Assessment and
Scorecard. This is a great tool for landowners, stewards and forest professionals. At the
end of the session, landowners will have the tools to go out and use the tool as a productive
activity during this unprecedented time!
The webinar is free and will be provided through Zoom. Please follow the link to register
and the meeting information will be sent to your email. You will have an opportunity to
complete a short survey on your experience using the Scorecard. You can join from the
zoom platform on your computer or use the Zoom app on your phone.
To Register, visit: Keep Forests Healthy Webinar
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Forest Ecology Workbook
What are your top 5 most important factors and principles to consider
when thinking about your woods?

1
2
3
4
5

In These Woods Woodland Stewardship Series is a collaboration among Cornell
Cooperative Extension of Columbia & Greene Counties, New York City DEP, USDA Forest
Service, and the Watershed Agricultural Council’s Forestry Program
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