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Disturbances 
        An ecological disturbance is a force or event that causes a dramatic shift in the 
ecosystem.  Only a very small percentage of forests have not been significantly 
disturbed at some point in recent history, these areas are called “old growth” 
stands.  Examples of disturbances include: 
        Fire 
Forest fires are not an extremely common or important disturbance in Upstate New 
York, but in some parts of the world this can be one of the most important types of 
disturbances ecologically.  Fires occur when vegetative material builds up and is then 
ignited by lightning or some other means. 
        Wind 
Wind events such as tornadoes or straight-line winds, called derechos, can leave large 
swaths of fallen trees or may only take out the weak/dying specimens. 
        Disease 
Trees can get sick just like people do.  Two of the most important tree diseases to 
impact Upstate New York are Chestnut Blight and Dutch Elm Disease.  Both the 
Chestnut and the Elm were dominant species in the Eastern forest landscape prior to 
their respective epidemics.  Chestnut blight is a fungal pathogen introduced around 
1900 from Eastern Asia and within 50 years the species that was once the most 
common tree in the Eastern forest was reduced to stumps, snags (standing dead or 
dying trees), and saplings.  The American Chestnut Foundation (http://www.acf.org/) 
and other organizations are working towards reintroducing genetically modified and/or 
hybrid chestnuts to its historical range which reaches from Georgia up to Canada.  
        Pests 
Insects are important and sometimes even essential to trees (pollination) but some 
other insects cause a lot of harm to trees.  A current and local example of this is the 
Emerald Ash Borer (EAB) which is depicted below.  This shiny green beetle and its 
larvae are detrimental to all species of native ash trees.  It is currently spreading 
throughout New York leaving all ash trees in its wake dead unless they have been 
treated with a pesticide.  Most pests, like the EAB target only specific trees but some, 
like the Asian Longhorn Beetle are more generalist pests and feed on multiple tree 
species. 

 



 
Anthropogenic Disturbances 

In Upstate New York, the most prolific and ecologically important disturbance type is 
that which is caused by humans.  Without humans, nearly the entire state would be 
covered in forest, including all the areas which are now cities, lawns, fields, etc.  Even 
areas that are currently forested were likely logged or cleared for agriculture at some 
point in recent history.  Less than 1% of forest in the Eastern United States forest has 
not been cleared, logged, or managed in some other way by humans.  In addition to 
direct disturbance, humans have also lead to changes in disturbance regimes through 
climate change and increased global shipping which facilitates the spread of pests and 
diseases 
        Extreme Events 
There are other types of disturbance events such as volcanic eruption which can wipe 
out an entire old growth forest almost instantaneously as it did to the forests 
surrounding Mount Saint Helens.  This picture shows the stark difference before and 
after the eruption 

:   
 

Are Disturbances Always Harmful? 
No! Disturbances are a natural part of ecosystems and are often essential for 
maintaining a healthy forest ecosystem.  The Smokey the Bear campaign to stop forest 
fires was actually harmful to many forest ecosystems because it allowed fuel (dead 
trees, limbs, underbrush) to build up so that when a fire inevitably does break out it 
causes much more damage.  This also disrupts the natural cycle of fires clearing out the 
older, weaker, and diseased trees and freeing up resources for new trees which can 
cause the overall health of the forest to decline. 
 

Succession 
Disturbances kick start a process called succession by freeing up resources (sun, 
nutrients from decaying wood, etc.) for new or repressed individuals.  Succession is the 
process of change in species composition and structure over time.  For example, 
succession of abandoned fields in the Northeast is usually characterized by annual 
weeds invading then being taken over by perennials, followed by woody shrubs and 
eventually early-successional trees and finally the climax community of trees that will 
likely persist until the next disturbance. The exact species that will make up these 
stages vary depending on numerous environmental factors.  For example, the 
succession of a wetland area is very different from that of a mountainside just as the 



succession of a forest in the Northeast is very different from that of a forest in the 
Southwest.  In a specific area, the progression is relatively predictable and it is even 
possible to tell about how long it has been since the last disturbance based on the 
observed community composition and structure.  The following is a simplified depiction 
of a typical successional progression of a forest: 

 
 

 Succession Feedback Loops 
Succession is subject to a cyclical feedback loop that results in continued change in the 
community.  As the community changes, the new species alter the environmental 
conditions (e.g. creating shade, providing nutrients, etc.) which select for different 
species that are better adapted to the new conditions and in turn alters the composition 
of the community.  The new community goes on to produce further changes in 
environmental conditions which lead to additional changes in community composition.  
This cycle continues until either a climax community is reached or the next disturbance 
restarts the process. 

Primary vs. Secondary Succession 
Succession can be split into two categories, primary and secondary.  Primary 
succession occurs when there is a clean slate with no influence from organisms.  This 
type of succession may occur after a volcanic eruption or glacial retreat in which the 
substrate is brand new and untouched.  Early primary succession is dominated by 
pioneer species such as lichens and fungi and then continues to the typical 
successional pattern described above.  More commonly, disturbances result in 
secondary succession in which some biota from the pre-disturbance community 
remains and/or impacts the development of the new community.  This may take the 
form of a seed bank, serotinous cones, stumps that are still alive and can send up 
suckers (all of which will be described in the following section), or even just bacteria and 
fungi persisting in the soil that will influence which species are most successful in the 
successional process. 
 
 



Tree Adaptations to Disturbance 
        Since certain areas are more prone to some types of disturbances than others, 
there is an evolutionary pressure on trees to cope with these events either by 
withstanding them or by being able to recolonize the area afterwards.  There are many 
different strategies for doing this but here are some of the common ones: 
        Seed Dispersal 
Most trees reproduce by seeds like many other plants.  They have developed a variety 
of different methods to disperse these seeds which aid in recolonizing disturbed 
areas.  Some of these methods include wind, water, and growing seeds that animals eat 
and thus help to spread.  Another method is having seeds that can last a long time 
underground which allows trees to build up a seed bank which can wait until conditions 
are right before germinating. 
        Serotinous Cones 
In areas that have frequent fire disturbances, some conifers have evolved cones that 
are tightly sealed and protect the seeds from extreme heat (called serotinous 
cones).  These cones will only open after a fire and the seeds will then have little 
competition for resources. 
        Shoots or “Suckers” from Roots 
Some trees, like the American Chestnut can keep their roots alive even though the 
aboveground portion of the tree has died or been removed and then simply send up 
shoots or suckers and take advantage of the already established root system. 
        Layering 
Other trees are able to root wherever they touch the ground.  A fallen tree with this 
adaptation can begin growing again from wherever it has fallen. 
        Shade Tolerance 
Trees that can tolerate shade are able to establish themselves in the understory and 
await gaps in the canopy to release and fill that gap. 
        Rapid Growth 
For some trees, grow fast and die young is the way to go.  These trees like the Pin 
Cherry grow quickly following a disturbance and produce their seeds which often form a 
seed bank and await the next disturbance event.  These trees are soon overtaken by 
slower growing but hardier trees. 

 
Fitting the Environment 

All of these strategies have their advantages and may work better or worse depending 
on the environment and disturbance regime but all have proven to be effective in the 
situations which they are adapted to.  Not coincidentally, trees are often best adapted to 
the environments in which they are found due to the fact that they evolved under those 
conditions. 
 

 
 
 



Trees and Forests as a Resource 
        Trees and forests are a huge asset to humans and the rest of the world.  Here 
are some ways that trees can be beneficial: 
        Food and Other Products 
Trees provide us and many other organisms with products from fruits and nuts to paper 
to anything that is made out of wood (furniture, buildings, baseball bats, etc.). 
        Ecosystem Services 
Trees act as a habitat for other organisms such as birds, squirrels, deer, insects, fungi, 
lichen, and many more.  Trees perform photosynthesis (the chemical process by which 
plants convert solar energy into food), thereby providing oxygen and energy for other 
organisms while sequestering carbon. They are also beneficial for limiting soil erosion 
and runoff. 
        Microclimate Management 
Trees create shade and offer protection from wind which can benefit certain organisms 
by creating favorable habitats.  If situated correctly, trees can help to lower energy 
consumption and bills by regulating temperature inside houses and reducing the need 
for air conditioning (see link to benefit calculator in additional resources section).  
        Psychological and Health Benefits 
Numerous studies have shown that forests and trees can have significant benefits in the 
form of stress reduction, and general improved quality of living. 
        Recreation 
Trees provide some unique recreational opportunities such as jumping in leaf piles, 
climbing trees, and reading in their shade.  Forests offer even more recreational 
opportunities in the form of camping, hiking, and other outdoor activities. 

 
 
 

Try Identifying a Tree! 
Tree identification can spur a sense of connection between people and the 

natural world.  When a kid recognizes a tree and can point it out to friends and family 
they are proud and excited to share their knowledge! There are a lot of fun activities that 
kids can do to compliment tree and leaf identification such as pressing leaves, doing 
leaf rubbings with crayons or just looking at a field guide or other resource to identify 
some of their favorite trees! 
 



 
Additional Resources: 
 
 
Forest Biology: http://www.nifatrees.org/Eco_Biology.html 
Benefits of trees/forests: http://www.treepeople.org/benefits-trees# 
 Benefit Calculator: http://www.treebenefits.com/calculator/ 
Succession: http://mff.dsisd.net/Environment/Succession.htm 
Tree Reproduction: http://dendro.cnre.vt.edu/forbioeco/htmltext/chapter2.htm 
Video of Serotinous Cone opening: http://www.youtube.com/watch?v=42EP768TaBs 
Tree Identification:  http://www2.arborday.org/trees/whatTree/ 
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