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 Forestry 
NATIONAL ENVIROTHON OBJECTIVES: 
• Identify common trees without a key and identify specific or unusual species of trees 

or shrubs through the use of a key. 
• Understand forest ecology concepts and factors affecting them, including the 

relationship between  soil and forest types, tree communities, regeneration, 
competition and succession. 

• Understand the cause and effect relationship of factors affecting tree growth and 
forest development (climate, insects, microorganisms, wildlife, etc.).  

• Understand how wildlife habitat relates to forest communities, forest species, forest 
age and structures, snags and den trees, availability of food and riparian zones. 

• Understand how the following issues are affected by forest health and management: 
biological diversity, forest fragmentation, air quality aesthetics, fire, global warming, 
and recreation. 

• Understand basic forest management concepts and tools such as how various 
silvicultural practices are utilized, the use of tree measuring devices and the best use 
of management practices. 

• Apply silvicultural concepts and methods to develop general management 
recommendations and goals for a particular situation. 

• Identify the complex factors that influence forest management decisions (e.g., 
economic, social, and ecological). 

• Understand the value of trees in urban/suburban settings and the factors affecting 
their health and survival.  

BUT WHAT DO FORESTERS DO? 
 Approximately half of our nation’s forested land belongs to private owners, a little less than half 
belongs to the public and the rest is owned by industry.  Foresters help to manage, develop and protect 
these precious areas. They are the stewards of the forest, making sure that it retains its beauty, soil and 
water quality and native wildlife.  Foresters must also work to ensure that timber is sustainably harvested.  
They must learn to balance society’s demand for wood-products with environmentally sustainable forest 
management and forest preservation strategies. 
 To become a forester one must attend a four year bachelor’s degree program at an accredited 
university.  Students study a multitude of disciplines, including biology, ecology, hydrology, sociology, 
economics, policy and history.  Being a Forester requires good social skills, but also the ability to work 
alone.  Foresters work in the lab, the office and the forest.  Physically strenuous field work is often 
required and a love for the environment and nature is a must. 
 As a forester, one can work for the federal, state or local government, in the corporate sector, or 
privately as a consultant.   One may work for the US Forest Service (USFS), the Bureau of Land 
Management (BLM), or the US Military, managing and protecting public lands.  A government employee 
often works with fire protection, the managing of the forest’s recreational uses, and the monitoring of 
wildlife.  A Forester may also be hired by the timber industry to create and implement timber 
management plans, oversee forest health, and market the timber crop.  Foresters also work for colleges 
and universities as faculty members and researchers. 
  A recent forestry graduate will earn between $25,000 and $30,000.  As novice foresters gain more 
experience, salaries will rise, and masters and doctoral students can start of making as much as $45,000 to 
$60,000.  As our national population grows the need to manage the interface between development and 
forested land will increase, and the need for forestry knowledge and expertise will rise. 
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The forestry station will focus on forests 
ecosystems in the New York metropolitan area.  
Students will be expected to have a basic 
understanding of forested ecosystems, how they 
function and change over time, their role in the 
watershed, and why they are valuable resources as 
part of the urban community.  Participants should 
be able to describe basic characteristics of forests 
and forest structure.  They should be able to 
identify forest types as well as dominant tree 
species typically found in our metropolitan region.  
They should also have a basic understanding of the 
plant and animal communities that inhabit local 
forests.  Students must also be familiar with some 
of the major problems affecting our forest, 
including exotic invasive plants, fragmentation and 
urban sprawl.  They should have some knowledge 
about the site itself, history and current issues in 
forest restoration and preservation. 
 
What is Forestry? 
In general, the word forestry means the propagation 
and management of forest trees for commercial 
harvest.  This includes the planting and 
management of exotic (non-native) species, the 
existing native forest and the genetic improvement 
of trees for selected characteristics, such as straight 
and rapid growth.  Forestry also means the 
scientific study of tree growth, management and 
timber production systems.  The term probably 
evokes visions of loggers, tree farms and large 
tracts of woodlands.  In heavily populated areas, 
however, forestry often encompasses an urban 
twist.  Urban forestry is a relatively new term, 
originating in the 1960s in Canada.  Urban forestry 
describes forestry in the New York City 
environment (as well as other major urban areas) 
and is beginning to prominently factor in as an 
integral part of ecosystem management.  Urban 
forestry often not only applies to the planting and 
care of street and park trees but also to the 
restoration and management of natural forests in 
urban and suburban areas. 
 
National Forests 
Forests provide vital ecosystem services. They 
serve as habitat for wildlife and native plants, act 
as water reservoirs and filters, are carbon sinks 

(natural or anthropogenic systems which absorb 
and store atmospheric carbon dioxide), release 
oxygen and regenerate precious soil.  In addition to 
ecosystem services, forests also provide humans 
with lumber, recreational areas and aesthetic value.  
 
The eastern United Stated is characterized by 
deciduous hardwood forests.  Deciduous tree 
species loose their leaves at the end of the growing 
season (they are not evergreens).  In the Western 
United States coniferous evergreen forests 
dominate.  Coniferous plant species are cone 
bearing, such as pine trees.   In the  United States 
we have several major forest biomes (are distinct 
ecological communities of plants and animals 
living together in a particular climate), including 
temperate deciduous forests, sub-tropical mixed 
forests and temperate mixed forests, temperate 
coniferous forests and the taiga.   
 
Much of the forest area in the west still remains 
under public ownership, held as either National 
Forest or Bureau of Land Management.  In the east, 
however, most of the extant forests are under 
private ownership. 
 
The United States Forest Service (part of the US 
Department of Agriculture) is the single-most 
important agency with reference to public forest 
land.  Founded in 1905 by Gifford Pinchot, the 
USFS governs the national forest system as a series 
of multi-use units.  This means they manage the 
forest to provide the most uses for the most people.  
As a consequence, the national forest system 
provides Americans with lumber, water supply, 
recreational opportunities, habitat for wildlife and 
other biological resources.  The USFS currently 
maintains 155 national forests and 20 grasslands 
totaling 191 million acres, an area the size of Texas.  
Other public forested lands are governed by state 
forestry agencies, National Parks, National 
Recreation Areas, and State, County and City 
parks. 
 
A sizable portion of the forested land in the United 
States is privately owned by timber companies, 
developers, property owners and Native American 
reservations.   

Introduction to Forestry 
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Since the early 17th century, the area of forests in 
the United States has been reduced to about 1/10 
of its original size as a result of farming, timber 
harvesting and urbanization.  In the Pacific 
Northwest only 4% of the ancient coniferous old-
growth forest remains.  On the Eastern seaboard, 
only small pockets of untouched timber remain.   
 
Current threats to the nation’s forest include clear-
cut logging, over-harvesting of timber, the building 
of access roads, urbanization, pollution, 
introduction of non-native species and arson.  
Many of these threats are unnecessary and 
controllable.  Pressures on natural resources by an 
ever-burgeoning human population make it critical 
that we administer our forests carefully, 
sustainably and in perpetuity. 
 
New York, New England, and the Central 
Atlantic States 
Our area consists of temperate mixed forest and 
northern hardwood forests.  Mixed forest means a 
mixture of deciduous (oak, maple, hickory, elm, 
birch, beech, etc.) and coniferous (hemlock, spruce, 
pine, fir, larch, cedar, etc.) trees.  Northern hardwood 
forests consist of sugar maple, beech, yellow birch, 
black cherry and other deciduous trees.   
 
Some 18.6 million acres of New York State (62% of 
the state’s total land area) is classified as forested.  
Most of this land (93%, or 14.4 million acres) is 
under private ownership.  The remainder is 
administered by public agencies, primarily the 
New York Department of Environmental 
Conservation. 
 
In New York State, the timber industry provides $4 
billion each year to the state economy.  New York 
State is experiencing a rebounding timber industry 
after an 80-90 year lull caused by over-harvesting 
at the turn of the century.  62% of New York State 
is classified as forested today; 100 years ago only 
20% of the state consisted of forested areas.  
Current logging sites are extended as far south as 
Westchester and Fairfield (in Connecticut) 
Counties.  This blossoming timber industry is 
partly in response to severe restrictions on timber 
harvesting in the Pacific Northwest.  Much of the 

logging in New York is currently happening on 
private lands, where landowners can receive tax 
breaks for long-term commitments allowing their 
timber to be harvested.  Today, instead of clear 
cutting, generally only mature trees are harvested.  
Juvenile trees are left to mature, thereby producing 
another harvestable crop in 15-20 years.   
 
Within four or five hours’ driving time from New 
York City, one can hike or camp in one of several 
National Forests.  Finger Lakes National Forest is a 
tiny national forest in upstate New York.  It lies 
between Seneca and Cayuga Lakes in the Finger 
Lakes Region of New York State and covers 16,032 
acres with over 30 miles of interconnecting trails 
through gorges, ravines, pastures and woodlands 
(http://www.fs.fed.us/r9/gmfl/fingerlakes/inde
x.htm).  Green Mountain National Forest comprises 
almost 400,000 acres in Vermont, nearly two-thirds 
the length the state.  It was established  in 1932 
after uncontrolled logging, fire, and flooding 
ravaged Vermont.  In neighboring New 
Hampshire, the White Mountain National Forest 
contains 770,000 acres; a tiny portion of this forest 
extends into Maine.  Finally, the Allegheny 
National Forest in northern Pennsylvania contains 
513,000 acres. 
 
Coordination of forestry activities in the NYC 
metro area is fairly decentralized.  The largest 
coordinating agency is the New York City Parks 
Department which deals with street trees and 
includes the Natural Resources Group which deals 
with natural areas.  The Urban Forest & Education 
Program of City Parks foundation provides 
extensive woodland education programs for 
schools, training for teachers and manages the 
Urban Forest Ecology Center in Van Cortlandt 
Park.  This is the only facility dedicated exclusively 
to the study of  urban forests in NYC.   
 
Trees New York is a major player with respect to 
the city’s street and sidewalk  trees and in 2005 
conducted the first city street tree census in 10 
years.  The New York State Department of 
Environmental Conservation also has influence in 
the city’s forestry issues.  Other agencies, while not 
dealing specifically with forestry, also hold some 

Forestry: Introduction  
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jurisdiction over the trees of the city.   
 
The New York City Soil and Water Conservation 
District is interested in and has influence over  
urban forestry issues with respect to soil and water 
concerns.  The Nature Conservancy seeks to 
preserve threatened habitats around the nation, 
and has acquired several properties in the New 
York City metro area.  Many other local 
organizations and interest groups influence the 
city’s urban forestry.  These groups can impact 
local forestry policy through grassroots organizing 
and lobbying their elected officials to vote 
according to the public interest. 
 
The New York metro area is not classified as 
forested by the state.  Nonetheless, there are forests 
in our urban areas, hence the term “urban forest.”  
The heart of the urban forest lies in the city’s major 
parks.  These include Central, Inwood Hill Parks 
and Highbridge Parks in Manhattan; Van 
Cortlandt and Pelham Bay Parks in the Bronx; 
Prospect Park in Brooklyn; the New York Botanical 
Garden, Bronx River Park and the Bronx River 
Forest in the Bronx; the Queens Botanical Garden 
and Forest Park in Queens.   
 
There are also a number of small forest preserves 
within 50 miles of Manhattan which resemble the 
virgin forest types of pre-settlement southern New 
York and Long Island.  These areas include Shu 
Swamp, Muttontown Preserve, and Caumsett State 
Park in Nassau County; Harriman State Park in 
Westchester County; and many cedar swamps and 
mixed deciduous forests.   
 
The street “tree demographic” of New York City 
looks something like this: 
 
Street trees:  
 Total Number:  498,000 
 % by borough: 
  Bronx:  10% 
  Brooklyn:  23% 
  Manhattan:  9% 
  Queens:  43% 
  Staten Island:  15% 
 

 Dominant species:  Norway maple, London 
 plantree, Pin oak, Honey locust, Callery 
 pear, Silver maple, Littleleaf linden, Red 
 maple, Green Ash, Sugar maple, Ginkgo. 
 
 Condition:: mostly good, few excellent, few 
 dead or dying 
 
Park Trees (Developed Parkland): 
 Estimated total number:  300,000 
 Dominant species:  Norway maple, London 
 planetree, Pin oak, Red oak, White oak, 
 Sycamore maple, Silver maple, Green ash, 
 Tree-of-heaven, Sugar maple, Gingko 
 
Woodland Trees (Undeveloped Parkland): 
 Estimated total number:  2,000,000 
 Dominant Species:  Red oak, Black Oak, 
 American beech, white oak, pin oak, black 
 tupelo, Norway maple, red maple, sugar 
 maple, white ash, tree-of-heaven, black 
 locust, black cherry, hickory (3 species), 
 tulip tree, sweet gum. 
 
NYC natural woodlands are mixed deciduous forests 
dominated by oak, black cherry, red maple, and sweet 
gum. 
 
Legislation 
The National Forest Management Act of 1976, 
amended and reorganized the Forest and 
Rangeland Renewable Resources Planning Act of 
1974, which the first legislation to manage 
renewable resources on national forest lands.    
 
The Act of 1976 established a federal system for 
forest management with the goal of integrating the 
principles of multiple use forests (wildlife habitats, 
recreation, and aesthetics) and sustained timber 
yield.  The Act requires that the Secretary of 
Agriculture  assess forest lands and develop a 
management program which encompasses the 
principles of sustainable forestry, while also 
implementing a resource management plan for 
each unit of the National Forest System.  The 
National Forest Management Act is the primary 
piece of federal legislation which dictates the 
management of our national forests.  

Forestry: Introduction  
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 Leaf Morphology 

Leaf Structure 
The most general leaf parts include the blade (the expanded portion of the leaf), the petiole (the 
leaf stalk connecting the blade to stem, and the stipules (a pair of appendages at the base of the 
petiole). 
 
The Simple Leaf consists of a single blade:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Compound Leaves have more than one blade on a single petiole.  The multiple blades are known 
as leaflets.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Pinnately compound leaves have leaflets arranged on either side of an axis, similar to a feather. 
 

Palmately compound leaves have leaflets 
arranged like the fingers on  hand. 

Trifoliolate leaves:  
Leaflets arranged in 
threes like clover. 
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Leaf Attachment 
 
 
 
 
 
 
 
 
 
 
 
Leaf Arrangement 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
Leaf Shapes 
 
 
 

Petiolate: The blade is attached to 
the stem by a petiole. 

Sessile: The blade is attached directly to 
the stem without a petiole. 

Two leaves grow opposite 
each other at each node. 

One leaf grows at each node.  
The leaves alternate sides along 

Several leaves grow 
around a single node. 

Narrow from  
base to tip. 

Oval-Shaped Wide at the base and 
narrow at the tip 

Heart-Shaped Deeply lobed like the 
fingers of a hand 

Forestry: Leaf Morphology 
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Leaf Margins: The Edge of the Leaf 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
Leaf Venation: The Leaf’s Vein Pattern 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Source: http://www.howe.k12.ok.us/~jimaskew/botzo/botleaf.htm 

The edge of the 
leaf is smooth 

The edge has rounded 
indentations 

The edge is finely 
toothed 

The edge is deeply 
indented 

Parallel 
Veins arise at the base, 

remain fairly parallel, and 
converge at the leaf tip. 

Pinnately Veined 
Veins diverge from one large 

mid-vein, with smaller 
network connections between. 

Palmately Veined 
Several large veins arise from 

the base of the leaf, like 
fingers of a hand. 

Forestry: Leaf Morphology 
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Ash Trees 
Green Ash (Fraxinus penssylvanica) 
The green ash is a medium size tree with an 
irregular to round crown.  The trunk is ash-gray to 
brown with interlacing ridges forming distinct 
diamonds; older trees may be scaly.  The leaves of 
the green ash are glossy green on top and glabrous 
(hairless) below and the summer foliage turns 
yellow in the fall, then quickly drops from the tree.  
The 6 to 9 inch leaves are opposite and pinnately 
compound, with seven to nine serrate leaflets that 
are lanceolate (spear-shaped or gradually tapering 
toward the leaf’s extremity) to elliptical in shape.  
The seed is a one-winged flattened samara (dry 
winged fruit) with a slender, thin seed region. 
 
Green ash wood is often used for furniture and 
athletic equipment (including baseball bats).  The 
green ash is firm but it is not as straight grained as 
the white ash making it a less desirable timber 
species.  Ash samaras provide forage for many 
small birds and mammals, while the leaves are 
often browsed by deer or cattle and the bark is 
consumed by rabbits, porcupines and beavers.  The 
green and white ash are so similar that is generally 
best to refer to either as just ash.  Generally, green 
ashes grow in wet, lowland environments and 
white ashes prefer upland, dry environments.  
However in the urban forest, which may have a 
history of disturbance and often a conformity of 
soil conditions, this distinction does not always 
hold. 
 

Black Cherry (Prunus serotina) 
The black cherry is a medium size tree and has a 
long, clear, straight trunk.  When the tree is young, 
the bark is smooth with narrow, horizontal 
lenticels (breaks in the surface).  As the bark gets 
older, it breaks up into small, rough, irregular 
upturned plates and becomes almost black in color.  
Black cherry leaves are 2 to 5 inches long, alternate, 
oval to oblong or  lanceolate.  The margins of the 
leaf are finely serrated and the top of the leaf is a 
lustrous dark green in color, with a paler 
underside.  The fruit is bitter-sweet in taste and is 
dark purple to almost black when ripe.  
 

The wood of the black cherry is a deep reddish-
brown, strong, hard, and close-grained.   It works 
well and finishes very smoothly, thus making it 
one of the most valuable woods in North America 
for making cabinets and furniture.  The leaves, 
twigs and bark of the black cherry are poisonous to 
livestock, but deer can eat them without harm.  
Birds, such as starlings, blue jays, cardinals and 
robins, are the primary consumers of the black 
cherry fruit but other small mammals such as 
rabbits and squirrels eat the fruit as well. 
 

American Elm (Ulmus americana) 
The american elm also known as the white elm or 
water elm is a large tree.  Its bark is dark, ashy gray 
with flat topped ridges separated by fissures to 
form a diamond patterns.  The trunk is usually 
divided into large arching limbs ending in several 
drooping branchlets.  Its leaves are 3 to 5 inches 
long, alternate, simple and ovate in shape.  The leaf 
margins are sharp and doubly serrate and the leaf 
is green on top with a pale underside.  The tree has 
small drooping 3 to 5 flower clusters which bloom 
in early spring.  It’s samaras are round in flat, 
approximately 3/8 to 1/2 inches.  They are hairless 
except around the margin, deeply notched at their 
apex and ripen in the spring.  
 
The american elm is native to the eastern and 
central United States and its range extends into 
southern Canada.  It was once one of the most 
common tree species in the United States but 
disease has wiped out a large percentage of the 
species’ population.  American elm s offer 
important habitat to birds which build nest sites in 
the trees’  crowns and to other species such as 
woodpeckers, chickadees, squirrels and raccoons 
which utilize the trees’ cavities for shelter.  The 
wood of the American elm is moderately heavy, 
hard and stiff.  It is used principally for furniture, 
flooring, construction and mining timbers. 
 

Ginkgo (Ginkgo biloba) 
The gingko, also known as the maidenhair tree,  is 
the world’s oldest surviving tree species, dating 
back 100,000,000 years.  Geologists were once 
familiar with the ginkgo tree only in the fossil 

Common New York Tree Species 
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record, where its fan-shaped leaves were preserved 
often found preserved.  In the 1700’s, a single stand 
of living ginkgos was found in a remote area of  
China and since the species has been re-introduced 
across the globe. 
 
The tree is very different from all other trees 
species.  Ginkgos are dioecious (with separate 
sexes),  and some trees are female while others are 
male.  Male plants produce small pollen cones with 
sporophylls (leaves that produce spores) each 
bearing two microsporangia (the receptacle in 
which male spores are produced) spirally arranged 
around a central axis.  Female plants do not 
produce cones.  Two ovules are formed at the end 
of a stalk, and after pollination, one or both 
develop into seeds.  The seed is 1.5 to 2 cm long. Its 
outer layer is light yellow-brown and soft and 
contains butanoic acid.  In the fall, the female trees 
shed their seeds onto city streets and sidewalks, 
where the outer layers rot in preparation for 
fertilization.  The rotting seeds produce butyric 
acid, which smells like rancid butter. 
 
The ginkgo is a large tree which grows up to 80ft 
tall, with a pyramidal shape and very dense 
branches in maturity.  The bark of the tree is light 
brown with interlacing ridges and shallow 
furrows.  The leaves generally exhibit a central slit, 
creating two lobes, however sometimes this slit 
may either be absent or may occur twice, creating 
three lobes on the leaf blade.  All leaves have a 
very close arrangement of parallel veins, which 
branch from the leaf base and give it a ribbed 
appearance.  Ginkgo trees are free from insect and 
fungal infections and are well-suited to urban life 
thanks to their ability to withstand high 
temperatures, pollution and harsh soils.  
  
Many believe that the extract of ginkgo leaves 
improves both short-term memory and longevity. 
Gingko biloba extract and resultant products are 
some of the most popular items sold in health food 
and alternative medicine stores across the city and 
the country.  

 
Goldenrain Tree (Koelreuteria paniculata) 

The goldenrain tree is a small to medium size tree 
with an oval crown.  It has a short trunk that splits 
into ascending branches.  The bark of the tree is 
silver-gray to gray brown and becomes shallowly 
furrowed with age.  Goldenrain tree leaves are 6 to 
18 inches long, alternate and pinnately to 
bipinnately compound.  Each leaf has between 7 to 
15 leaflets which are crenate and sometimes lobed 
at the base.  The color of the leaves are dark green  
above and turning golden yellow in the fall.  The 
goldenrain tree’s small, four petaled flowers bloom 
in mid-summer and combine to form a foot long  
large and showy inflorescence (cluster of flowers).  
The tree produces a 3-valved, bladder-like fruit 
containing round, 1/4 inch seeds.  After the fruits 
ripen they become papery in appearance.  
 
The goldenrain tree is a native of northern China 
where its leaves are used to produce blue or black 
dye.  In the United States it is planted as a shade or 
ornamental tree, often in hot climates because it 
tolerates heat, drought, wind and air pollution.  
 

Sweet Gum (Liquidambar styraciflua L.) 
The sweet gum is a large native tree which grows 
to height of 60 to 120 ft tall and expands to a 
diameter of 2 to 4 ft.  In open areas the crown is 
both symmetric and pyramidal, with horizontal 
branches growing low on the trunk.  In closed 
forest spaces, the trunk is clear and straight, and 
the tree has a smaller crown.  The bark of the tree is 
gray and deeply furrowed, forming narrow scaly 
ridges; these ridges have earned it the name the 
alligator tree.  Sweet gum leaves are alternate and 
simple with finely toothed margin and 5 pointed, 
tapering lobes.   The leaves are shiny dark green on 
top with a pale green underside.  The trees grow 
long-stalked seedballs.  Individual fruits, each 
ending in two long, curved spiky points combine 
together to form these spiky balls.  Each fruit 
within the seedball has small winged seeds. 
 
The sweet gum is a valuable timber tree, almost as 
popular as the oak tree and is used for interiors 
and furniture.  Sap or gum seeps from cuts in the 
bark and historically this was used for medicinal 
purposes and in chewing gum.  Many species of 
wildlife feed on sweet gum seeds, including 

Forestry: Common New York Tree Species   
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sometimes even in construction.  The tree is an 
important food source for some wildlife species, 
including honeybees which consume its nectar and 
cattle which consume its seed pods.  

 
Lindens 
American Linden (Tilia Americana)  
The american linden, also known as basswood,  is a 
medium to large tree native to North Dakota.  The 
bark of the tree is  gray to brown and breaks into 
long narrow, scaly ridges as the tree matures.  The 
leaves are simple and cordate with coarsely serrate 
margins and pointed teeth.  They are 3 to 6 inches 
long, green with a pale underside and turn yellow 
in the fall.   The small 1/4 inch fruit is downy, 
about the size of a pea and clusters in groups from 
a long stem attached to narrow, ribbon-like leaf 
called a bract.  The tree’s tiny, yellowish-white, five 
petaled, fragrant flowers also hang from the 
middle of these bracts in long-stalked clusters.  
 
All linden wood is soft and creamy and is thus 
favored by woodcarvers as a medium.  It is also 
used to make drawing boards, furniture, boxes,  
venetian blinds, doors, guitar parts and picture 
frames.   The linden species’ inner bark is fibrous 
and can be twisted and woven into cords, ropes 
and matting.  Native Americans of the Northeast 
used it to make bags in which to carry food.  
Linden flowers produce a nectar which attracts 
bees and produces a strong flavored honey.  This 
honey is white in color and considered very high in 
quality by the gourmet industry.  The flowers of 
the tree are used to make a popular tea called 
“Tilleul”.  
 
Lindens have some pests such as the  japanese 
beetle, the european linden bark borer, the linden 
borer and caterpillars.  Aphids will secrete a 
honeydew which will cause deposits of dark soot 
over objects below the tree, such as parked cars or 
lawn furniture.  The seeds of the trees are eaten.  
 

Littleleaf Linden (Tilia Cordata) 
The littleleaf linden is a medium size tree native to 
Europe.  Its bark is a gray-brown color with ridges 
and furrows on older trees. The tree has a dense 

squirrels, songbirds, chipmunks and wild turkeys.  
Only three species of Liquidamber, are known in the 
world today.   

 
Eastern Hemlock (Tsuga Canadensis) 
The eastern hemlock is a medium size tree, whose 
trunk is grey-brown and scaly on young trees and 
red-brown with ridges and furrows on older trees.  
The tree has a dense conical crown and fine 
branches.  It is an evergreen with flat 1/2 inch, 
two-ranked needles, which are dark green on top 
and white underneath.  Its small cones are ovoid in 
shape with rounded, entire scales.  When the bark 
is broken from the trunk, very distinctive purple 
streaks appear.  
 
In the timber industry, eastern hemlock wood is 
not very valuable because it is brittle and knot-
ridden.  It is often used for pulp, as well as for 
boxes and crates.  However, these trees are 
essential in forest ecosystems and provide a 
wonderful habitat for wildlife.  Birds nest in the 
fine branches and cavities.  Bears often form dens 
in tree cavities near the ground.  The seeds are 
eaten by birds and mammals, and deer will eat the 
tree’s needles. 
 

Honeylocust (Gleditsia triacanthos) 
The honeylocust, also called the sweet-locust or 
thorny locust, is a medium size tree.  When young, 
its bark is gray-brown and smooth with lenticels 
but as it matures the bark breaks into long, narrow, 
curving plates.  It often displays clusters of large 
thorns on the bark.  Honeylocust leaves are 
alternate, pinnately compound and 5 to 8 inches 
long with about 15 leaflets. The flowers bloom in 
late spring and its fruit is encased in in long pods 
with wavy edges that grow between 1 to 1.5  inches 
long.  
 
The honeylocust is a native species of the eastern 
central United States and is planted widely in 
urban areas as a street tree.   Although it is used as 
an ornamental tree, the honeylocust has many pest 
problems, which has limited its use in the United 
States.  Honeylocust wood is durable and strong 
and is used for posts, railings, railroad ties and 

Forestry: Common New York Tree Species   



48 

 

rounded crown with thin branches.  The tree has 
dense and compact foliage with flat, 1.5 to 3 inch, 
simple,  finely serrate and cordate shaped leaves.  
The leaves are dark green with a paler bluish–
green underside and turn yellow in the fall.  The 
littleleaf linden has yellow flowers which bloom in 
the summer and emit a pleasant fragrance.  The 
fruit of the tree is a small, thin shelled 1/5 inch nut, 
which clusters in groups from a long stem attached 
to a bract.  
 
The littleleaf linden is native to Europe, but is the 
most common linden in NYC and is considered the 
best linden for use as a shade or ornamental tree.  

 
Silver Linden (Tilia tomentosa) 
The silver linden is a medium size tree with light 
gray bark that is smooth when young and becomes 
furrowed when mature.  The silver linden is native 
to Europe and Western Asia and was brought to 
the US in the 1700’s.  The leaves are alternate, 
simple and cordate with serrated margins.  The 
four to five-inch-long dark green leaves are bright 
silver and fuzzy below, causing the trees to appear 
as if they are shimmering with each breeze.  The 
yellow/white flowers are fragrant and bloom in 
early summer. The fruit is an egg-shaped nut 3/8 
inches long.  
 

Maples 
Norway Maple (Acer platanoides) 
The norway maple is a medium size tree whose 
trunk is gray or brown with rough and furrowed  
narrow ridges.  The tree has a rounded crown with 
dense foliage.  The 4 to 7 inch long leaves are 
opposite with 5 palmate lobes and have 5 to 7 
veins.  The leaves are bright green and turn yellow 
in the fall.  The fruit of this maple tree has paired 
wings and each winged seed is about 1.5 to 2 
inches long.  It can be distinguished from other 
maples by the milky fluid it releases from broken 
petioles.   
 
The Norway maple is an invasive species from 
Europe, where it is an important timber species. 
This tree has been planted for its shade value in 
urban areas.  It is very tolerant of city pollutants 

and is virtually free of pests and diseases.  Norway 
maples are planted widely throughout the United 
States and are often found alongside roadways.  
 

Red Maple (Acer rubrum) 
The Red maple is a medium size tree.  The bark of 
young trees is smooth and light gray but  darkens 
with age and breaks into long, fine, scaly plates.  In 
tight forest communities, the tree has a long trunk 
which is clear of branches but in more open spaces 
the trunk is shorter and the crown of the tree is 
rounded.   The leaves of the Red maple are 2 to 4 
inches long and have between 3 to 5 palmate lobes 
with serrate margins.  The leaves are green on top 
and are white, often glaucous (powdery or waxy) 
and hairy on the underside.   The small flowers 
bloom in March to May before the leaves appear 
and are bright red, sometimes yellow.  The tree has 
clusters of 1/2 to 3/4 inch long samaras with 
slightly divergent wings on long slender stems.  In 
the fall, the leaves turn a vibrant red.  
 
Red maples are often used as sawtimber and 
pulpwood and are often not seen as a very 
desirable timber species.  The tree is well-known 
for its beautifully colored flowers and fall foliage.  
It can also be used to tap maple syrup, though this 
is not common.  Deer and other wildlife feed on its 
bark and the tree offers shelter to many species, 
including owls and woodpeckers, who nest in its 
cavities.  
 

Silver Maple (Acer saccharinum) 
The silver maple is a medium size tree with thin, 
gray bark.  When young,  the bark is light gray and 
smooth but becomes furrowed and shaggy 
resembling the red maple as the tree matures.  The 
leaves are 2.5 to 5 inches long, opposite and simple 
with 5 deeply palmate lobes and serrate margins.  
The leaves are light green above and silvery-white 
below.  The flowers bloom in late winter and early 
spring.  They start out as red buds then turn 
yellow-green and grow in clusters.  The samaras 
have paired wings and each wing is about 1.5 to 2.5 
inches long; it is the largest samara of the maples.   
 
The silver maple has no great commercial 
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importance and is usually used for furniture, 
flooring, boxes, crates, pallets, and fire-wood.  It 
can also be used for maple syrup.  It is mainly 
found in the midwest and eastern United States.  
Silver maples are planted as ornamental trees in 
many urban areas.  The buds of the silver maple 
are an important food source for squirrels and 
wood ducks as well as goldeneye ducks use silver 
maples as nesting trees.  

 
Sugar Maple (Acer saccharum) 
The sugar maple ranges in height from medium to 
very tall (up to 100ft).  The trunk is covered with 
grayish-brown bark, which on much older trees 
often becomes lined with furrows trimmed with 
long, irregularly curled outer ridges.  The leaves of 
the sugar maple are 3 to 6 inches long, opposite, 
simple and palmately veined.  They are 5-lobed 
with an entire margin.  The leaves are green on top 
with a pale underside.  The small flowers of the 
tree can be yellow to green and they hang clustered 
from a long stem next to the leaves.  The 1 inch 
samaras are clustered, two-win, horseshoe-shaped  
and turn brown in the fall.  
 
The sugar maple is the source of most U.S. maple 
sugar and syrup, products which sustain valuable 
industries within the economies of the eastern 
United States.  The wood of the tree is very strong 
and resistant and is used extensively to make 
furniture and for flooring.  Many animals, 
including deer, feed upon the bark of the tree and 
squirrels consume its buds, leaves, twigs and 
samaras. 
 

Japanese Pagoda (Saphora japonica) 
The japanese pagoda, also know was the scholar-
tree is a small to medium size tree with a broad, 
round crown.  The bark is grayish-brown and has 
furrowed, fibrous, interlaced, scaly ridges.  The 
furrows are usually reddish-brown and mostly 
long and vertical.  The leaves of the japanese 
pagoda are alternate, pinnately compound and 6 to 
10 inches long with 7 to 17 leaflets.  Each leaflet is 
ovate with entire margins, about 1 to 2 inches long 
and green in color.  The tree blooms in mid-
summer with creamy white, flower clusters whcih 

are about 1/2 inch long.  The flowers are replaced 
by ornamental yellow seed pods, 6 to 8 inches long, 
which persist well into the winter and resemble 
strings of beads.  
 
The japanese pagoda is an ornamental tree and a 
native of China.  It has a rapid growth rate and is 
strongly recommended for urban planting because 
it can adapt to different soil types and condition. A 
yellow dye can be extracted from the flowers by 
baking them until brown and then boiling them.  

 
Callery Pear (Pyrus calleryana) 
The callery pear is a small to medium size tree with 
a conical to oval crown and very narrow branch 
angles.  The bark of young trees is smooth, light 
brown to reddish-brown and as the tree matures 
becomes grayish-brown with very shallow furrows 
and scaly ridges.  The leaves of the callery pear are 
alternate, simple, and pyramidal to ovate in shape 
with finely serrated margins.  The leaves are 
usually 1 .5 to 3 inches long are glossy green color 
with a pale underside.  The leaves turn yellow, red 
or purple-red in the fall.  The tree blooms in early 
spring with clusters of white flowers, sometimes so 
dense the entire tree appears white.  The tree 
produces  small  ½ inch fruit which round, brown 
and bitter.  
 
The callery pear is native to China and was 
brought to the United States for use in a breeding 
program whose goal was to introduce fire blight 
resistance to edible pears. This was never done but 
instead the tree was planted extensively as a street 
trees and today is planted along driveways, 
parking lots and in suburban yards.  The fruit of 
the tree are very attractive to birds and other 
wildlife.  

 
Eastern White Pine (Pinus strobus) 
The white pine is a very large tree with an 
extremely straight trunk.  When young, the crown 
is very conical and the bark is smooth with gray-
green coloring.  Older trees develop wispy, 
horizontal branches, and the bark becomes thick, 
furrowed, ridged and is reddish-brown to grey-
brown in color.  It is an evergreen and has slender 
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blue-green needles, 3 to 5 inches long, which grow 
in groups of 5 needles.  The 4 to 7 inch cones are 
cylindrical with thin, rounded scales and are very 
resinous.  
 
The White Pine is a very valuable timber species 
due to its moderate strength and soft wood which 
is easily worked, stained and finished.  The tree 
also offers food and habitat for various mammals 
and bird species.  Deer and rabbits eat the foliage 
while birds and other small animals eat the tree’s 
cones and seeds.  Many animals will nest or create 
homes within the cavities of the tree. 
 

London Planetree (Platanus acerifolia) 
The london planetree is a large deciduous tree 
which is a cross between the sycamore of the 
eastern United States and the oriental planetree of 
southeastern Europe and Asia Minor.  It is one of 
the largest eastern hardwoods and has a large base, 
large  straight trunk and spreading, often crooked 
branches which form a broad open crown.  The 
tree’s bark is a light whitish-brown which peels off 
in large, thin flakes exposing patches of green, 
brown and gray (it is often compared to 
camouflage).  The leaves of the london planetree 
are alternate, simple and broad.  They have 3 to 5 
lobes and are sparingly toothed along the margins.  
The leaves can grow to about 6 to 7 inches long and 
ten inches wide.  They are medium to dark green 
and turn yellow in the fall.  The tree blooms in the 
spring with tiny, green flowers in drooping 
clusters.  The tree’s fruit is composed of several 
narrow nutlets which form a 1 inch brown ball 
which hangs from a long stalk. 
 
The london planetree is very valuable and wood is 
used for furniture, millwork, flooring, butcher 
blocks and musical instruments.  Its wood is hard, 
tough and almost impossible to split. The seed 
balls of the tree are eaten by purple finches, 
goldfinches and squirrels.  
 

Purple Leaf Plum (Prunus cerasifera) 
The purple leaf plum is a small size tree with  
reddish-brown to dark gray bark.  When the tree is 
young its bark is smooth but as the tree matures, 

the bark becomes  shallowly ridged and furrowed.  
The tree’s deep reddish-purple leaves are 1.5 to 3 
inches long, alternate, simple and ovate in shape 
with serrate margins.  The 1 inch flowers appear in 
early spring and are commonly pink and fragrant. 
The fruit of the tree is a round, edible, red drupe (a 
fleshy fruit with a seed enclosed by a hard 
endocarp, which is the inner layer of the fruit wall).  
The fruit is about 1.25 inches in diameter ripens in 
mid to late summer.  
 
The purple leaf plum is a very popular ornamental 
tree due to its unusual leaf color.  It is a short-lived 
species and is susceptible to pests such as aphids, 
borers, mealy bugs and tent caterpillars.  As a 
timber species, the purple leaf plum is not 
particularly popular.  The tree ‘s edible fruit 
usually attract bees and other wildlife.  
 

Northern Red Oak (Quercus rubra) 
The northern red oak is an average to large tree.  It 
develops a short trunk and rounded crown when it 
grows in the open but develops a straight, clear 
bole (trunk) when it grows in competition with 
other trees.  The bark is grayish-brown with wide, 
flat-topped ridges and shallow furrows.  The leaves 
are 5 to 8 inches long with 7 to 11 lobes.  They are 
alternate, simple and oblong.  The northern red oak 
has 3/4th to 1 inch, round acorns a quarter covered 
by with flat thick caps.  
 
Oak wood is very heavy, hard, strong, coarse-
grained and fairly durable, and thus used as 
hardwood lumber.  Deer will consume oak leaves 
and seedlings, and the acorns are an essential part 
of the diet of many species.  Mice, chipmunks, 
squirrels, deer, woodpecker, grackles, blue jays, 
starlings and many more animals feed on them. 
 

Pin Oak (Quercus palustris) 
The pin oak is a medium sized tree that  has a very 
distinct growth pattern; its upper branches point 
skyward, its middle branches are horizontal and its 
lower branches are pendulous, sweeping strongly 
downward.  The pin oak’s 3 to 6 inches long leaves 
are bright green on top and pale below.  They are 
alternate and simple, with 5 to 9 bristle-tipped 
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lobes.  The sinuses are cut irregularly deep cut and 
extend nearly to the midrib which causes the major 
lobes to form a U-shape.  The pin oak’s acorns are 
half an inch long, striated and round but have a 
saucer-like cap which  is thin, flat and covered with 
red-brown scales.  The acorns drop from the tree in 
fall to early winter.  The bark of the pin oak is gray-
brown and during the tree’s early years is smooth 
but eventually develops thin ridges and furrows as 
the tree ages. 
 
Pin oak wood is similar to northern red oak wood, 
and pin oak lumber is marketed under the general 
designation of "red oak."  The occurrence of many 
small knots in the wood of pin oak trees limits its 
use for high quality products.  The tree is widely 
used for landscaping and is commonly planted as a 
shade or ornamental tree.  In the wild, the tree 
grows in wet areas (its other common name is the 
Swamp Oak).  In floodplains, wetlands, and low 
areas the pin oak often forms pure stands. 
 
Pin oak acorns are an important food source for 
mallards deer, squirrels, turkeys, woodpeckers and 
blue jays. 
 

Sassafras (Sassafras albidum) 
The sassafras is a small to medium size tree with  
ridged, furrowed, reddish-brown bark.  Three 
distinct leaf shapes can be found on the Sassafras; 
three lobed, elliptical, and two lobed (mitten-
shaped).  All the leaf variations are toothless, green 
and grow between 3 to 5 inches long.  In the fall the 
leaves are bright yellow, orange or red-purple.  The 
trunk is often twisted and irregular with a flat-
topped crown.  Flowering occurs in early to mid 
spring and both the male and female flowers are 
bright yellow-green.  The 1/3 inch long fruit of the 
sassafras is dark blue, oval in shape, fleshy drupe 
borne in a cupped red stalk which matures in late 
summer.  The tree is known for its spicy aroma 
when the bark is cut or when the leaves are 
crushed. 
 
The sassafras’ wood is soft, brittle, lightweight and 
thus of little importance for commercial use.  
Sassafras fruit and its flowers are an important 
food source for wildlife.  Sassafras flowers are 

among the first to appear in the spring and 
honeybees as well other insects feed on them, while 
songbirds feed on the sassafras’ fruit as soon as it 
ripens.  In addition, the tree as well as others in its 
family, is host to the spicebush swallowtail 
butterfly.   
 
The sassafras’ inner bark is  an important 
commercial product.  The oil extracted from the 
tree’s root bark is used as food flavoring, tea and 
was the basis for the drink, root-beer. 
 

Tree of Heaven (Ailanthus altissima) 
The tree of heaven is a medium size tree with 
heavy, open branches.  The thin bark of the tree is 
light brown to gray when the tree is young but 
becomes dark gray and rough as the tree matures. 
The tree of heaven has1 to 3 foot long, alternate, 
pinnately compound leaves.  Each leaf has about 11 
to 41 leaflets which are green, 2 to 6 inches long 
and have large pointed teeth near the base.  The 
tree’s  small yellow-green flowers bloom in late 
spring to early summer.  The flowers are 6 to 12 
inches long and appear in clusters.  The fruit of the 
tree is an oblong, twisted samara which is 1 to 1.5 
inches long and has a seed in the middle.  The 
samaras hang in long clusters and ripen in late 
summer.  
 
The tree of heaven is native to China and is 
cultivated in urban areas.  It is an extremely 
adaptable tree and can often survive where no 
other tree species can.  In some areas, the tree has 
become extremely invasive and there are several 
federal efforts in effect which work to control their 
spread.  The tree of heaven’s wood is soft, weak 
and coarse-grained.  It can be harvested for timber, 
though it is not very popular as a timber species.  
As the tree ages it gains both a foul odor and a foul 
taste.  
 

Tulip Tree (Liriodendron tulipifera L.) 
The tulip tree, also known as the yellow poplar, 
tulip poplar, white poplar and whitewood, is a 
large size tree and is the tallest of the eastern 
hardwoods.  The bark on young trees is green and 
smooth with white vertical streaks but the bark 
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turns gray and furrows with age.  The leaves of the 
tree are alternate, simple, generally four lobed and 
about 4 to 6 inches long.  They are bright green and 
turn yellow in the fall.  The flowers of the tulip tree 
are greenish-yellow and tulip-like and bloom in 
late spring to early summer.  The tree’s fruit tree is 
a 2.5 to 3 inch light brown cone made up of winged 
seeds.  
 
The tulip tree is an important timber species 
because of its versatility and is often used for 
veneer and other furniture.  It is used as a 
substitute for increasingly scarce softwoods in the 
furniture and farming construction industry.  The  
tree is also an important food source for wildlife 
such as songbirds, game birds, rabbits, squirrels 
and mice who feed on it seeds.  Whitetail deer also 
forage through young growth tulip trees.  
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Honeylocust (Gleditsia triacanthos) 
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Littleleaf Linden (Tilia Cordata) 
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Norway Maple (Acer platanoides) 
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Japanese Pagoda (Saphora japonica) 
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Eastern White Pine (Pinus strobus) 
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Purple Leaf Plum (Prunus cerasifera) 
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Pin Oak (Quercus palustris) 
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Tree of Heaven (Ailanthus altissima) 
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Tree cookies are cross sections of tree trunks that foresters and teachers use to illustrate how trees 
grow.  Tree cookies reveal the many different layers that make up a tree.  Each layer can tell us 
something about the tree's life and the climate in which it grew.  
 

ITEM 1 is called the 
cambium.  It is a layer 
or zone of cells, just one 
cell thick, inside the 
inner bark. The 
cambium produces 
both the xylem and 
phloem cells. This is 
where diameter growth 
occurs and where the 
rings and inner bark are 
formed. 
 
ITEM 2 is the phloem or 
inner bark.  This layer 
carries sugar made in 
the leaves or needles 
down to the branches, 
trunks and roots, where 
it is converted into 
food, which the tree 
needs for growth. 
 
ITEM 3 is the xylem or 
sapwood.  This layer 
carries the sap (water 
plus nitrogen and 
mineral nutrients) back 
up from the roots to the 
leaves.  Sapwood gives 
a tree its strength. 

 
ITEM 4 is a growth ring.  The lighter portion is called the "early wood" (because it grows in the 
spring) and the darker portion is called the "late wood" (because it grows in the summer).  
Together, they represent one year of growth. You can count the rings to see how old a tree is! 
 
ITEM 5 is the heartwood.  Heartwood develops as a tree gets older.  It is old sapwood that no 
longer carries sap, and gives the trunk support and stiffness.  In many kinds of trees, heartwood 
is a darker color than sapwood because the heartwood’s water-carrying tubes get clogged up.  
 
ITEM 6 is the outer bark.  This layer protects a tree from insects and disease, excessive heat and 
cold as well as other injuries. 
 
The rings of a tree can give us a lot of information about the age of the tree, its health, and the 
climate conditions during each year of its growth.  

Tree Cookies 
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Tree Growth 
All new trees grow from seeds, which can be 
produced in the thousands by just a single mature 
tree.  These seeds face a competitive environment, 
one in which they must struggle for nutrients, 
water, sunlight and space with their neighboring 
seedlings.  They also face the threat of 
consumption by wildlife, insect destruction or 
disease.  From the crop of a tree which produces 
10,000 seedlings per acre per year, only about 50 
trees will grow to maturation.  
 
Trees grow up from the tips of their branches and 
down from their roots.  As a tree grows, it adds a 
new trunk layer each year, which is known as an 
annual tree ring.  When viewing the cross-section 
of a tree, the rings can be counted to tell the age of 
the tree.   During years of fast growth, when 
growing conditions are favorable (high 
precipitation levels, warm temperatures, and 
abundant sunlight), the rings are thicker and 
during years of poor growing conditions (drought 
or unseasonably cold temperatures), the rings are 
much thinner.  This difference in ring width can be 
used to determine past climates (the study of 
paleoclimate) in both living trees and fossilized 
(petrified) portions of ancient trees. 
 
Trunk Morphology 
The trunk of a tree has many different sections.  
The outer bark of the tree is a layer of dead 
material which protects the tree from harsh outside 
forces.  The layer beyond the outer bark is the inner 
bark, which is composed of living cells and is 
connected to the cambium layer.  The thin 
cambium layer (which is not visible without the aid 
of a magnifying glass) is also composed of living 
cells.  The cells of the cambium closest to the 
outside of the tree produce bark and the cells closer 
to the inside of the tree produce the wood.  Beyond 
the cambium, lies the sapwood.  Sapwood collects 
the food and water brought in by the roots and 
transports it to the branches and leaves of the tree.  
The very center of the tree, beyond the sapwood, is 
the heartwood.  Heartwood is hard, dead former 
sapwood, which serves to support the tree, 
allowing it to stand.  See the Tree Cookies Diagram 
on the previous page for a visual representation of 

trunk morphology. 
 
Factors Affecting Tree Growth 
Trees will continue to increase in both size and 
number until eventually the factors promoting 
growth become unavailable, scarce or impede 
upon continuing growth.  These factors include 
climate, ecology, insects, microorganisms and 
wildlife. 
 
Carbon Dioxide & Oxygen 
Trees intake carbon dioxide, which they use in a 
process known as photosynthesis.  During 
photosynthesis, trees use carbon dioxide in 
conjunction with both chlorophyll stored in the 
leaves and sunlight to produce starches and sugars.  
As a byproduct of photosynthesis, trees release 
oxygen.  For every ton of wood produced, about a 
ton of oxygen is released. 
 
Light 
Trees depend on sunlight for growth, but as their 
numbers increase, they overshadow each other in 
the struggle to reach it.  Young trees in the forest’s 
understory struggle for light beneath the shady 
canopy of the mature trees.  A tree’s compensation 
point  is the lowest light intensity at which a leaf 
can sustain itself.  This is generally between .3 to 
1.5% of full sunlight.  The shade tolerance of a tree, 
which differs significantly between species, is the 
ability of the tree to survive (even when its growth 
is approximately zero), under low light conditions.  
Ponderosa pines, which are usually found in the 
western U.S.,  need 30% full sunlight to survive 
and sugar maples (a common New York species), 
can survive at 5% full sunlight. 
 
Climate 
Climate is one of the most important growth 
factors for a tree, and while species vary in their 
ability to tolerate different temperatures and 
weather extremes, the optimal temperature for all 
species is between 8-18˚ C.  Other influential 
climatic factors which affect the tree growth 
include wind storms, droughts, frosts and the 
duration of winter snow cover.   
 
Wind storms can cause extensive damage to a 
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stand, felling trees and ripping branches from 
trunks.  Drought can halt growth during an entire 
growing season and result in lasting damage while 
frost and lasting snow cover will cause freezing 
injury to trees.  In general, tree growth is controlled 
by a mix of interacting climatic factors, which vary 
from year to year and include the temperature of 
both the soil and air, soil moisture, sunshine, 
rainfall, and wind.  
 
Insects 
Insects also play a large role in tree growth and 
forest development.   They represent a significant 
population in the forest environment, equaling a 
biomass two times larger than either birds or 
mammals.  Insects can also act as both pests and 
friends.  A quarter of the insects living in the forest 
are herbivores and feed on trees and other woody 
plants, while another half of the population are 
predators of other insects and their predation can 
reduce the detrimental effect of the herbivorous 
insects.  
 
Herbivorous insects often have a significant impact 
on a forest stand, causing defoliation (the loss of 
leaves, also known as foliage, on a tree or other 
woody plant) at a rate of 5-15% per growing 
season.  Defoliation changes the microclimate of a 
stand by increasing wind speed, sunlight 
penetration and rainfall.  After defoliation, these 
factors are no longer mitigated by the forest canopy 
and their influence can allow other tree species 
(often invasive) to dominate or can cause extensive 
soil erosion.  In addition, defoliation also affects a 
tree’s ability to photosynthesize.  Though 
herbivorous insects can have significant effects on a 
stand through defoliation, the most devastating 
damage happens when their population explodes, 
leading to mass, uncontrollable attacks. 
 
On a beneficial note, insects are responsible for a 
majority of forest pollination.  Also, insect attacks 
act as a natural mechanism for controlling long-
term forest health.  Insects help by thinning trees, 
which reduces crowding, stress and competition; 
they stimulate the decomposition process, by 
aiding in the breakdown of organic materials and 
thus enhancing both the fertility of the soil and 

therefore plant growth; they burrow in the soil, 
loosening it and creating larger pore spaces, which 
can hold more water; and they are important 
sources of food for a majority of birds as well as 
many other mammals.   
 
Microorganisms 
Trees need nutrients to survive and nitrogen is one 
of the most essential.  When in short supply, 
nitrogen acts as a limiting nutrient, inhibiting plant 
growth.  Trees are unable to assimilate nitrogen 
from the atmosphere or the soil, and rely upon 
microorganisms to convert it to a usable form. 
 
Thus, microorganisms play an important role in 
the growth and development of trees and can be 
either beneficial or harmful to the trees with which 
they interact.  Mycorrhizal fungi are extremely 
beneficial microorganisms which evolved in 
conjunction with trees and other plants during 
times of high climatic stress millions of years ago.  
Trees and plants established a symbiotic 
relationship with the mycorrhizal fungi, which live 
in between and around plant root systems and 
reach far out beyond the roots into the soil.  The 
mycorrhizae aids its host plant by removing 
minerals and water from the soil and delivering it 
to the host root system in a usable form.  In return 
the mycorrhizae consumes a portion of the host 
plant’s sugars.  This symbiotic process helps trees 
and other plants survive in harsh, stressful times.  
 
Soil and Forest Types 
Deciduous trees, which are trees that lose their 
leaves at the end of each growing season (and are 
also called hardwoods), dominate the forests of 
eastern North America.  Coniferous trees, which are 
trees that produce cones and have needles and 
generally remain green all year round (evergreens), 
are dominant in the boreal forest farther north, 
which stretches across the northern-most United 
States, Canada and Europe.  Conifers, though not 
dominant, are numerous throughout the eastern 
forests as well, leading to stands of mixed forests.  
 
Certain species of trees do well in certain types of 
soil.  Loamy soils, which are dark brown or black in 
color and full of organic material, are full of 
various fungi and other invertebrates (like worms) 
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which transform the organic material into nutrients  
available for growth and also burrow in the soil, 
creating more pore spaces for water to settle.  
These soils usually produce stands of large 
hardwoods. 
 
Sandy soils, composed of sand or sand mixed with 
some organic material, are common along the 
coastal areas of Massachusetts, Long Island and 
southern New Jersey.  These soils drain very 
rapidly, which makes water scarce for plants and 
leaches essential nutrients.  Pine trees (conifers) 
usually dominate these regions.  
 
Rocky soils, generally found on hillsides, have a 
thin, nutrient deficient, layer of soil among the 
rocks.  These soils, with their rocky composition 
and frequent presence on slopes, drain water very 
quickly.  The lack of nutrients and available water 
in such areas leads to the dominance of small trees 
species like pines, oaks, hickories and junipers.  
 
Red clay soils (known as ultisols), are usually found 
in the southeastern portions of the United States.  
Ultisols are thick with clay and colored red or 
yellow due to the presence of aluminum or iron 
oxides.  These acidic, heavy clay soils are nutrient 
deficient, with little aeration and are dominated by 
stands of southern pines.  
 
Regeneration and Succession  
After disturbances, whether they are natural (wind 
storm, insect attack, disease) or human-caused 
(clearcutting or group selection cutting), tree 
species will begin to regenerate through seed 
colonization and subsequent sapling growth.  As 
these saplings grow to maturity, they produce 
organic litter which covers and eventually fertilizes 
the ground (microorganisms will break down the 
organic matter and release the nutrients into soil).  
The initial colonizing species, known as early-
successional trees, create a shaded understory where 
eventually very few of their own seedlings can 
establish themselves, because they need full 
sunlight for growth.  
 
Shade intolerant saplings have a hard time 
growing in the shady understory, so other species 

which can tolerate shade and respond well to the 
organic soil, will begin to flourish.  These species, 
known as later-successional trees, will form a 
secondary canopy beneath the overstory.  This 
secondary canopy will continue to rise as the trees 
grow, until it overwhelms the overstory.  When 
overstory species die, they are unable to replace 
themselves and are succeeded by the species from 
the secondary canopy, which will eventually 
dominate the stand.  
 
Later-successional species also have another 
advantage over early-successional species; they are 
able to sprout from already established root 
systems or even stumps.  Oak seedlings may be as 
young as two years, but have a root system older 
than ten.  Oak species will continue to sprout 
seedlings from roots and stumps, until a gap opens 
in the canopy (due to a fallen or dead tree), into 
which the sapling will grow.  
 
Pines are early-successional species, while oaks, 
maples and other hardwoods are later successional 
species.  
 
Forest Communities and Wildlife Habitat 
The type of forest community that a stand exhibits 
effects the type of wildlife which will live there. 
Forest age is an important factor in determining 
resident wildlife.  Old growth forests are forest 
communities composed of very large, old living 
trees, many of which may have dead branches, 
hollow trunks or large cavities.  These communities 
contain snags (free-standing dead or dying trees), 
den trees (living or partially living trees with large 
cavities suitable for use as nesting or hibernation 
sites), large ground logs and trees or shrubs of 
differing heights and maturity.  Old growth forests 
usually take up to 100 years to develop but offer 
many different habitat possibilities for wildlife.   
 
Raptors, like the peregrine falcon and the red-tailed 
hawk, nest in the large limbs of the very old trees, 
while many species of other northeast birds utilize 
the cavities in snags for nesting shelter or feeding 
sites (snags are excellent places for insectivorous 
birds, including woodpeckers, to find food).  Fallen 
trees or logs on the forest floor offer reptiles, 
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amphibians, small mammals and birds areas to 
forage for food, as well as cover for escape and 
hibernation sites.  
 
Young forests, in contrast, offer a significantly 
different habitat full of crowded young trees.  
These forests are suitable for wildlife like deer, 
bobcats or songbirds.  
  
Historically, the deciduous forests of the Northeast 
were composed of variant forest communities 
housing predominantly maple, aspen and oak 
trees, ranging in age from young to old.  Regions of 
new forest were naturally established as a result of 
small fires, windstorms, insects, disease or other 
disturbances.  Regions of old forest intact remained 
thanks to a lack of disturbance over long periods, 
allowing trees to mature, die and be replaced by 
saplings growing beneath the canopy.  
 
Today, fire prevention and protection practices 
have halted most natural disturbances caused by 
fire.  This means that humans must manage stands 
to create young forest habitat.  Even-aged 
management is a method used to produce young 
forests, often by clearcutting all the mature trees in 
a designated area.  This process favors species, like 
pines, which require full-sunlight for growth.  
However, even-aged management has its 
drawbacks.  It reduces intra-stand structural 
diversity (differences in height variation) by 
limiting stands to one or two species, and 
promoting same-age growth.  Structural and age 
diversity are two factors that significantly enhance 
the biological diversity (a diversity of species) in 
forest communities.  Therefore, forest managers 
must be very careful when deciding to use this 
technique.  
 
Mast  
Mast is an essential food source to many species of 
wildlife.  Mast is the dry fruit from woody plants, 
like trees, and includes maple samaras and pine 
seeds as well as oak and hickory nuts.  Many small 
mammals and birds feed on mast, including 
squirrels.  
 
Sustainable forestry  
Sustainable forestry is a type of silviculture which 

attempts to meet the present need for wood 
products without sacrificing the ability of the land 
and the forests to meet the ecosystem, habitat and 
product needs of the future.  It promotes the 
management, growth and harvest of trees in a 
manner which conserves the quality of soil water, 
air, wildlife habitat and the aesthetics of the forest.  
By implementing principles of sustainable forestry 
into current methods of even-aged management,  
foresters can increase the amount of structural 
diversity among similar aged stands by integrating 
different species and employing more shelterwood 
and seed-tree cutting rather than clearcutting.  
 
Riparian Zones 
Forest riparian zones are essential to local wildlife.    
Streams and rivers which flow through wooded 
regions act as migration passages or corridors for 
wildlife.  Species will often follow the river during 
daily movement and will also follow its path 
during seasonal migrations.  Riparian zones keep 
interaction between many populations strong, 
thanks to the abundance of species which utilize 
rivers and streams as corridors for food, water, 
habitat and migration.  This helps keep biological 
diversity intact, as habitats continue to shrink and 
disappear due to forest fragmentation.  
 
The soil of these areas is usually fertile and rich in 
moisture, encouraging the growth of variety of 
plant species. This rich soil is productive and can 
easily grow high quality, economically valuable 
timber products.   
 
Foresters must manage riparian woodland areas 
very carefully by maintaining a diversity of tree 
species and carefully preserving wildlife benefits 
like snags, den trees and a variety of canopy cover.   
 
Many studies have shown that riparian areas are 
also important in filtering out both point and non-
point source pollutants from ground and surface 
water.  These include sediments, nutrients such as 
nitrogen and phosphorus, pathogens, metals, 
toxins and chemical used for agricultural purposes.  
Riparian areas capture contaminated runoff in 
thick organic soil, filtering out particulates and 
chemicals.  Humans can easily degrade the 
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filtration ability of riparian areas through soil 
compaction, dredging and the removal of plant 
cover which can cause erosion and sedimentation.  
 
Water Quality and Riparian Areas  
Riparian zones act as important filters for the 
drinking water which comes from our local 
watersheds.  Protecting our drinking water supply 
requires that forest managers limit human 
activities near and on reservoirs, preserve open 
space, avoid and minimize spills and pollutant 
releases and monitor a range of water quality 
parameters within the watershed.  
 
Forests are an important tool in long-term, low-cost 
protection of water supplies.  Concentrations of 
nitrate in runoff from forested watersheds typically 
averages 1 mg/l or less, which is much less than 
the drinking water standard of 10 mg/l.    
Conversely, runoff from watersheds dominated by 
land uses such as agriculture or development is 
often 3 to 15 times higher than the standard.  
 
Maintaining forest cover in critical locations such 
as floodplains, steep riparian and terrestrial slopes, 
headwaters and near streams can help avoid major 
deterioration in water quality.  Forested land 
adjacent to consistent nutrient sources (such as 
fertilized crops on agricultural land or lawns in 
suburban developments) can reduce these 
nutrients, such as nitrogen, before they reach the 
reservoir.   
 
A forest’s condition also affects its ability to protect 
water quality.  This includes characteristics such as 
tree health, distribution of tree sizes and ages, and 
the layers of vegetation (e.g., herbaceous, shrub, 
subcanopy, midcanopy, upper canopy).  Natural 
disturbances such as windstorms or hurricanes are 
not always frequent but are inevitable and must be 
planned for.  Stands with multiple layers of 
vegetation and a range of tree ages and sizes can 
withstand the loss of vulnerable trees during a 
natural disturbance without losing all of their 
functions for erosion control and water infiltration.   
 
Forest management near reservoirs and riparian 
areas must take  into account the potential and 

need for multiple canopy layers, species which 
match the site conditions and opportunities to 
maintain actively growing forests next to nutrient 
sources. 
 
Riparian Areas in NYC 
In the Bronx and Westchester, the on-going 
construction of the Croton Water Filtration Plant 
has lead local government and grassroots 
organizations to place an added focus on the 
preservation of New York’s undeveloped riparian 
zones.  
 
As discussed in the Aquatics section, the Croton 
watershed is one of the three main watersheds 
which supplies New York City residents with 
drinking water.  The watershed provides the City 
with 10% of its total drinking water supply.  In 
recent years it has experienced rapid develop, 
which has significantly increased the percentage of 
impermeable (paved) surface area and  
compromised the ability of the ecosystem to 
naturally filter runoff and groundwater.  In many 
watersheds across the country, local governments 
often institute something known as filtration 
avoidance,  in order to prevent this problem and 
preserve the natural ecosystem functions of the 
watershed region.   
 
Filtration avoidance policy aims to purchase, 
protect and provides easements for riparian zones 
and open space in the upstream watershed.  
Easements simply mean that the buyer of the 
easement (generally  government, land trusts or 
other nonprofits) have the right to use the land of 
another for a special purpose.  The type of land 
easement referred to in this case happens when a 
party purchases the development rights to 
undeveloped land from a private owner.  The 
private owner has the right to remain on the land 
and use it for life but the land may never be 
developed.  Preserving the natural landscape and 
its functions in though preservation and protection  
is a far cheaper and safer alternative than the 
construction of a costly water filtration plant.   
 
Many groups are strongly against the construction 
of the Croton Water Filtration plant, which is 
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underway in the Bronx’s Moshulu Park. The 
Croton Watershed Clean Water Coalition 
(CWCWC) insists that once the plant is 
constructed, there will be much less incentive to 
provide restoration and protection for upstream 
watersheds.  In response, the EPA insists that 
upstream riparian areas will remain protected 
despite plant construction.  
 
Other groups, such as Friends of the Jerome Park 
Reservoir and the Bronx Water Alliance,  are 
convinced that less tax money and less hassle and 
disruption would result from simply restoring the 
riparian areas as opposed to building the costly 
filtration plant.  This local public concern and 
increased awareness for watershed protection has 
strengthened the resolve of environmental, 
community and nonprofit groups to ensure that 
the government protects and conserves the opens 
spaces which remain to filter our drinking water in 
all of the City’s three watersheds.  
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The management of a forest encompasses many 
variant issues, including forest fragmentation, 
global warming, air quality and recreation.  
 
Forest Fragmentation 
Forest fragmentation happens when large, 
continuous patches of forest are split up into many 
smaller patches.  This happens as a result of urban 
sprawl, agriculture, road construction and 
sometimes even forest management activities.  
Fragmentation adversely affects some species and 
benefits others.  As the forest edge increases, 
ground-nesting birds are increasingly vulnerable 
to  predation by raccoons and opossums.  
However , if increasing forest edge is controlled 
and managed properly, it can successfully 
integrate different ecotones (transitional areas 
between bordering ecological communities),  and 
thus increase wildlife habitat.  Such management is 
difficult, since the forest edge increasingly borders 
urban, industrial or road areas, rather than 
different natural ecosystems.  
 
Another challenge to forest management, is the 
decreasing acreage of privately owned forestland, 
which is cause by urban sprawl and development.  
By 2010, 150 million acres of private, productive 
forestland will be owned in patches of 100 acres or 
less, with the average holding measuring about 17 
acres.  These small patches of private forest 
increase the local fragmentation.  As the demand 
for wood products is expected to increase by 40% 
over the next 50 years, the government, foresters 
and stewards will have struggle to ensure that 
forests remain contiguous and continue to provide 
wildlife habitat, watershed health and recreation 
(Long, Forest Fragmentation and Urban Sprawl).  
 
Trees and Pollution Control 
Trees influence air quality, especially in urban 
regions.  They sequester various gases including 
nitrogen dioxide (NO2), sulfur dioxide (SO2), ozone 
(O3) and carbon monoxide (CO), as well as 
particulate matter which is 10 microns or less 
(PM10).  Thus, trees strategically planted and 
managed in urban areas can significantly make the 
air cleaner.  In Washington, D.C, urban trees are 
responsible for the removal of 878,000lbs of 

pollutants annually, saving the city about $2.1 
million in air pollution control.  Atlanta, GA, one of 
the most sprawling cities in the nation, saves $47 
million dollars per year in pollution control, thanks 
to the 19,000,000lbs of pollutants which its urban 
trees sequester (www.americanforests.org).  
 
Mature or older trees store less carbon dioxide and 
in general remove less carbon dioxide from the 
atmosphere.  Upon death, these trees release a 
large portion of their carbon dioxide store back into 
the atmosphere.  All trees respire at night, releasing 
large amounts of carbon dioxide but during the 
day trees photosynthesize, uptaking a net amount 
of carbon dioxide.   
 
Forests are thus both sources and sinks for carbon 
dioxide meaning that (depending on how stands 
are conserved) they may either enhance the 
amount of carbon dioxide in the atmosphere or 
reduce its increase.  Strategic forest management 
may help control the increase of atmospheric 
carbon dioxide and thus mitigate the severity of 
global climate change.   
 
Forest fragmentation and loss combined, due to 
urban sprawl, agriculture and stand over-
harvesting, contributes the second largest amount 
of carbon dioxide into the atmosphere (the first 
largest source being the burning of fossil fuels 
including vehicle emissions).   As forest 
fragmentation increases, edge trees, especially in 
tropical regions (rainforests), experience a greater 
rate of die-off.  They release their store of carbon 
dioxide into the atmosphere and significantly 
contribute to the increasing atmospheric carbon 
dioxide load.  
 
However, forests which are responsibly managed 
in ways which prevent forest fragmentation, 
actively replant cutover areas and maintain a 
diversity of age, become efficient and effective 
long-term sinks, sequestering and utilizing 
atmospheric carbon dioxide. 
 
Recreation  
The goal of recreation management is to select, 
develop, operate and maintain forest recreation 
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areas to provide quality outdoor experiences to 
recreational users.  Most federal and state forests 
incorporate such management to provide visitors 
with optimal experiences.  Managers of forest 
recreation areas must insure that the construction 
and operation of these areas within sensitive forest 
ecosystems does not adversely affect or damage 
them through extensive soil disturbance and 
alteration, compaction or erosion. 
 
Forest  Management Methods and 
Techniques 
Even-Aged Management 
Even-aged management practices create tree stands 
that are roughly the same age.  To  create such a 
homogenous stand, all trees must be harvested at 
the same time or in several cuttings over a short 
period.  Sometimes hardwoods, like oaks, will 
appear to be different ages in even-age stands 
because of obvious size differences.  An oak 16 
inches in diameter, may be growing next to an oak 
8 inches in diameter, but often such variation can 
be due to the amount of sunlight, water and 
nutrients each has received (the larger oak 
receiving the most) not age differences.  
 
Even-aged management is primarily achieved 
through three different methods; clear-cutting, seed-
tree cutting and shelterwood cutting.  Clear-cutting 
removes all trees in a given area and is usually 
used for pine stands which require full sunlight to 
grow.  This method simulates a major natural 
disaster and creates an early successional habitat.  
Seed-tree cutting is often used on light seeded pine 
species which generate a constant crop of seeds.  A 
number of mature trees will be left untouched to 
naturally reseed the next generation.  The trees 
selected as seed-trees should always be well-
spaced, strong and healthy.  After the new 
generation of trees begins to emerge, a second 
cutting will harvest the seed-trees.   If the seed-
trees are left standing indefinitely, they become 
snags or fallen trees, excellent for woodpeckers and 
other cavity nesters.  Mature seed trees also act as a 
good food source and nesting area for hawks and 
other birds, as well as some mammals.  Shelterwood 
cutting removes the overstory of the stand in 
multiple operations, which are spaced over time.    

All three cutting techniques favor birds of prey and 
species which feed on annual and perennial plants.  
 
All timber harvests should have irregularly shaped 
borders to maximize the amount of forest edge.  
These edges separate regenerating stands from 
meadows and other variant ecosystems,  fostering 
a variety of wildlife habitats.  
 
Uneven-Aged Management 
Uneven-aged management practices maintain 
stands of timber in many varying growth stages, by 
cutting either selected groups of trees or individual 
trees.  This method simulates a minor natural 
disturbance, like wind damage, insect/disease 
damage or small fire damage.  Uneven-aged 
management maintains a mid-to-late successional 
stage in the stand, which is never allowed to reach 
its peak.  
 
Uneven-aged management is primarily achieved 
through group selection or single tree selection.  
Group selection practices harvest only certain 
groups of trees (2 acres or less) spaced throughout 
the stand, until eventually, about 40 to 50 years 
later, the entire stand has been cut.  Trees selected 
for harvest in this process are always high quality, 
veneer grade hardwoods, which are very valuable.   
 
Single tree selection harvests individual trees, 
which are either ready for harvest, low value or in 
competition with other crop trees.  The stand 
perpetually produces new trees as seedling emerge 
to take the place of the harvested trees.  The area 
remains in a state of late succession that never 
reaches it peak.  This method will eventually 
reduce the value of the timber on the land, unless 
irregular or low-value trees are continually 
replaced with the marketable timber.   
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New York City’s parkland comprises over 28,000 
acres.  It consists of forest, woodland, freshwater 
wetlands and salt marsh habitats.  These areas are 
all subject to on-going threats from encroaching 
development, public works construction and many 
other human impacts.   

 
Parks in New York City 
New York City’s 28,000 acres of parklands include 
over 1,700 facilities.  The New York City 
Department of Parks and Recreation has 
established certain parks throughout the five 
boroughs which are known as Flagship Parks. 
Flagship Parks are cover vast acres of parkland and 
contain multiple facilities which provide services 
for educational and recreational activities.  Some of 
these facilities include zoos, historic houses, ice 
skating rinks and nature trails.  
 
Flagship Parks are located throughout the five 
boroughs.  These include Pelham Bay Park and 
Van Cortlandt Park in the Bronx; Prospect Park in 
Brooklyn; Central Park in Manhattan; Flushing 
Meadows Corona Park in Queens; and the 
Greenbelt in Staten Island.   
 
Parks and Greenspaces by borough are as follows: 
Bronx 

• Bronx Park 

• Crotona Park 

• Henry Hudson Park 

• New York Botanical Garden 

• Pelham Bay Park 

• Van Cortlandt Park 
 
Brooklyn 

• Brooklyn Botanic Gardens 

• Fort Greene Park 

• Marine Park 

• Prospect Park 

• Sunset Park 

• McCarren Park 

• Owl's Head Park 
 

Manhattan 

• Battery Park 

• Bennet Park  

• Bowling Green (oldest park in city) 

• Bryant Park 

• Carl Schurz Park  

• Central Park 

• City Hall Park 

• Collect Park 

• East River Park 

• Fort Tryon Park 

• Fort Washington Park 

• Gramercy Park  

• High Bridge Park 

• Hudson River Park 

• Inwood Hill Park  

• J. Hood Wright Park 

• Madison Square Park 

• Marcus Garvey Memorial Park 

• Morningside Park 

• Paley Park 

• Ralph Bunche Park  

• Randalls Island-Ward’s Island Park 

• Riverside Park  

• Sara D. Roosevelt Park 

• St. Nicholas Park 

• Stuyvesant Park 

• Tompkins Square Park 

• Union Square Park  

• Washington Square Park 
 
Queens 

• Alley Pond Park 

• Astoria Park 

• Cunningham Park 

• Flushing Meadows-Corona Park 

• Forest Park  

• Kissena Park 
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Staten Island 

• Amundsen Circle 

• Austen House Park 

• Bradys Park 

• Blue Heron Park Preserve 

• Conference House Park 

• Clove Lakes Park 

• Franklin D. Roosevelt Boardwalk 

• Fresh Kills Park 

• Lemon Park 

• Silver Lake Park 

• The Greenbelt 

• Willowbrook Park 

• Wolfe's Pond Park 
 

Local Organizations 
In 1984, the New York City Department of Parks 
and Recreation Commissioner Henry J. Stern 
created the Natural Resources Group (NRG) to 
develop management strategies aimed at 
preserving and protecting New York City's 7,000 
acres of undeveloped natural forests and wetlands. 
NRG consists of biologists, hydrologists, 
geomorphologists, foresters, natural resource 
managers, mapping scientists and restoration 
ecologists.  These individuals create and 
implement management programs for the 
protection, acquisition and restoration of the City’s 
natural resources.  The goal areas of NRG are as 
follows:  
• Natural Resource Management,  
• Restoration and Monitoring,  
• Natural Resource Protection Policy and, 
• Planning Natural Areas Acquisition.  
 
In some cases, the NRG partners with state and 
federal agencies which seek reparations for assaults 
on or damages to the City’s natural resources.   
 
Since 1984, the NRG has performed surveys of 
10,000 acres of wetlands, woodlands, and 
meadows; secured over $165 million for acquisition 
and restoration projects; and restored more than 
2,000 acres of salt marsh, grassland, freshwater 

wetland and forest areas.  
 
The Urban Park Rangers, established in 1979, is 
another  important group which aides in the 
management of New York City’s parks.  The group 
was created both to educate the public about New 
York City’s natural resources and to protect them.  
Park Rangers spend time patrolling the parks, but 
also teach natural and cultural history to students,  
lead guided nature and bird watching walks, and 
head hiking and canoeing excursions.   
 
The New York Tree Trust was developed by the 
New York City Department of Parks & Recreation 
in conjunction with the City Parks Foundation in 
1994.   Its goal is to protect, preserve and enhance 
New York City’s tree along its streets, in its parks 
and in its forest trees.  The Tree Trust fosters 
public-private awareness of the importance of 
urban forestry conservation and stewardship, 
promotes new technologies to help enhance tree 
survival, advances innovative management tools 
and works to revitalize historically and ecologically 
significant municipal trees. 
 

Community Gardens 
In a buzzing metropolis like New York City, 
community gardens offer brief respites of 
tranquility.  The movement to infuse the city blocks 
with green began in the early 1970’s as a response 
to the spread of brownfields (neglected or 
abandoned lots) in the poorer neighborhoods of 
New York City.  Local communities cleared vacant 
lots, which were subsequently re-planted and 
nurtured.  The Lower East Side’s famous Liz 
Christy garden on the corner of Bowery and 
Houston (now closed due to renovations on a 
neighboring building) was among the first of these 
gardens established in the city. 
 
 In 1973, the Green Guerillas, a garden advocacy 
organization, was founded by Liz Christy to 
facilitate the revitalization of the city’s abandoned 
lots in underserved neighborhoods.   In 1978, in 
response to the growing community gardening 
movement, the New York City Department of 
Parks & Recreation created its own gardening 
support group, Green Thumb.  
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Under New York City law, Green Thumb gardens 
were established under interim land use 
agreements and could receive yearly leases (at a 
rate of $1/yr) only if the community conceded that 
the garden was the property of the NYC 
Department Housing and Preservation.  The City 
reserved the right to evict these Green Thumb 
gardens with as little as 30 days notice, leaving 
them vulnerable to future development.  
 
 In 1994, the City’s Mayor Rudolph Giulianni 
identified many abandoned lots, then operating as 
community gardens, to be sold at future auction.  
The Mayor contended that the sales would provide 
areas for further housing development and 
generate income for the city.  In 1998, the 
administration transferred 741 of Green Thumb's 
leases directly over to the Department of Housing 
Preservation and Development (HPD).   
 
In January of 1999, the City announced that 112 of 
the HPD leased gardens would be put up for 
auction in May of that year, ushering in waves of 
civil disobedience from garden supporters.  In a 
last ditch effort to save the gardens, the Trust for 
Public Land and the New York Restoration Project 
purchased the threatened lots for $4 million from 
the City.   
 
In an effort to permanently resolve the issue, New 
York State Attorney General Elliot Spitzer filed suit 
against the City of New York in 1999 and issued a 
Temporary Restraining Order in January, 2002, 
preventing the City from selling additional 
gardens.  
 
The suit resolved in September of 2002 with the 
following provisions; 193 community gardens, 
under the jurisdiction of Parks and the Dept of 
Education would remain preserved under Green 
Thumb, 198 gardens under HPD jurisdiction were 
offered for transfer at a small fee to either  Parks or 
a nonprofit land trust for permanent preservation 
and 114  gardens remained under HPD for possible 
future sale.  The HPD gardens can now only be 
sold and developed after the completion of a 
"garden review process" which requires the City to 
complete a review statement, notify gardeners 

when it proposes a lot’s sale or development and 
provide a list of alternate city properties for 
relocation. 
 
Today, the New York City Soil and Water 
Conservation District, in conjunction with other 
local non-profits and agency groups (including 
Green Thumb and the Green Guerillas), supports 
the community gardening movement through our 
participation in the Water Resources Group 
(WRG).  The WRG formed in response to the 
severe drought of 2002, which left many local 
gardens starved for water.  The group promotes 
the use of rainwater, which is collected from 
nearby rooftops and stored in barrels and tanks for 
irrigation purposes.  To locate a community garden 
near you, visit www.greenthumbnyc.org.  
 

Invasives in NYC  
According to an excerpt from the final report of the 
New State Invasive Species Task Force:  
“Many species have been in New York for so long that most 
people have forgotten they are not native.  The Black Rat 
probably came with Henry Hudson and other early explorers; it 
was later supplanted by the Norway Rat.  They thrive around 
humans to whom they spread a host of diseases.  Water 
Chestnut was first discovered in Collins Pond in Schenectady 
County—it still chokes many of our lakes, ponds and slow-
moving rivers.  Watermilfoil, Carp and Mute Swans were all 
brought here from Eurasia and all despoil New York’s waters.  
Dutch Elm Disease allows few American elms to live to 
adulthood; the streets of our small cities and villages are no 
longer graced by their grandeur.  Two small birds, the House 
Sparrow and the Starling, were brought here from Europe in the 
1800s.  Ever since, they have competed with bluebirds and tree 
swallows for nesting cavities.  The Golden Nematode, a minute 
roundworm in some of our farmland soils, has required a strict 
quarantine on the movement of crops and soils since it arrived 
on Long Island after World War I.” (21) 

 
Invasive species are a significant challenge to park 
managers in maintaining the health of New York’s 
urban forest ecosystems.  Historically, many 
invasives were purposely introduced to local 
ecosystems by park managers, who hoped that 
certain characteristics of the invasives might be 
beneficial.  Unfortunately, such planned 
introductions generally backfire and the invasive 
out-competes the local species, degrading the 
ecosystem balance.  The following are descriptions 
of invasives which inhabit NYC parks and forests.  
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The black locust tree is native to the southern 
Appalachian and Ozark mountain ranges which 
are located in the southeastern U.S.  This tree was 
planted in New York because of its nitrogen-fixing 
ability.  The black locust has the capacity to capture 
nitrogen from the air and convert it into a usable 
form for other plants.  Since its introduction, the 
black locust has spread, unchecked, into urban lots, 
parks and forests.  This species is problematic 
because it is a sun-loving plant which grows 
rapidly to create dense beds that block sunlight for 
other plants and has the ability to re-grow after its 
trunk has been cut.  
 
Another invasive tree species, the norway maple, is 
often used throughout the City for landscaping 
because it grows into a large and shady tree.  The  
maple was first introduced to North America from 
Europe in 1776 by botanist the John Bartram.  He 
established the tree by selling seeds and seedlings 
throughout the Northeast.   The tree was planted 
by the thousands in the 1930's as a replacement for 
american elms killed by Dutch elm disease. 
 
The norway maple releases numerous seeds, 
allowing its saplings to spread rapidly throughout 
the local ecosystem.  They are better competitors 
for light and nutrients than many of our native 
species, particularly in disturbed areas.  Norway 
maples do not need thick soil and once established 
crowds out all other species, changing the soil 
composition and making it more susceptible to 
erosion because the fibrous root system and dense 
shade of the species make it virtually impossible 
for grass to grow under the tree.   
 
Norway maples are largely replacing the native 
sugar maple and it is hard to distinguish the two at 
first glance.  The differences exist mainly in the 
characteristics of the leaves and bark.  Norway 
maple leaves have angular, sharp tips, while the 
sugar maple leaves are rounded at the tip.  The 
Norway maple bark is gray, notched and does not 
become shaggy like other maple tree species.  The 
tree has been most problematic for Long Island, the 
lower Hudson and the New York City area. 
 
There are many other smaller invasive plants and 

shrubs in the area.  Buckthorn is a shrub or small 
tree from Europe which has spread quickly across 
the area because its fruit is consumed by small 
mammals which deposit the  seeds with their 
excrement.  This plant forms an impenetrable beds 
of dense vegetation and contributes to erosion by 
shading out other plants that grow on the forest 
floor. 
 
Japanese knotweed is a perennial (has leaves all year 
round) which is problematic in wetland and 
riparian areas.  It was introduced to the United 
States in the 1870's and by 1905, its invasive nature 
was known.  Japanese knotweed has bamboo-like 
stems which can grow as tall as 15 feet.  It thrives 
in disturbed areas and once established in an area, 
it spreads rapidly creating monoculture stands.  
 
It spreads through rhizome or stem fragments and  
even very small fragments can give rise to a new 
plant.  In riparian areas, fragments are often 
transported down-stream during storm events. 
Japanese Knotweed alters the ecosystem by 
shading out native vegetation, reducing species 
diversity and impacting wildlife habitat.  The plant 
is very difficult to destroy.  
 
The multiflora rose is an invasive shrub species 
which was introduced as a “living fence” to help 
separate agricultural plots in upstate New York.  
Since then, biologists have discovered that the 
shrub decreases the nutrient content of the soil in 
the adjacent fields, therefore decreasing crop yield. 
This shrub species can also spread to a large 
variety of ecosystems, making it difficult to 
eradicate.   
  
The porcelain berry has spread widely in and 
around New York City.  It was introduced in the 
1870’s from northeast Asia for horticultural 
purposes because of its attractive blue-purple 
fruits.  Porcelain berry is spread by birds and  
colonizes disturbed areas along roads, fields and in 
forests.  It is a vine species that can quickly 
overwhelm trees and shrubs, forming blankets of 
growth which choke the underlying plants, thus 
reducing species diversity and which also weakens 
trees, rendering them vulnerable to wind and other 
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natural damage.  Porcelain berry quickly  
reproduces from stem or root segments.  It is more 
resistant to natural pests and parasites than the 
native species, thus allowing unchecked growth.  
 
Asian Longhorned Beetle 
The Asian Longhorned Beetle, Anoplophora 
glabripennis (ALB) is native to China and common 
in Japan and Korea.  In 1996, the ALB entered the 
United States via untreated packing crates and 
wooden palettes.  Since then, the beetles have 
attacked many local hardwood trees including all 
maple species, birch, horsechestnuts, poplars, 
willows, elms, white ashes, mimosas, london 
planes and sycamores.  
 
The ALB deposits its eggs onto healthy hardwood 
trees.  After hatching and during its larval stage, 
the developing beetle will bore into its host tree 
and feed on the tree’s living tissue.  During the 
summer, the adult beetles emerge from the bore 
holes to feed on the small twigs and leaves of the 
host trees.  The ALB, in its adult stage, is glossy 
black with approximately 20 irregular white spots 
on each wing cover and its antennae are striped 
alternately white and black.  The beetle larvae are 
elongate, cylindrical and pale yellow in color.    
 
When the beetle was first detected in 1996, the only 
way to control the infestation was through 
individual tree or stand destruction.  In April 2004, 
the U.S. Department of Agriculture’s (USDA) 
Animal and Plant Health Inspection Service 
(APHIS) devised a plan to treat susceptible trees 
with the insecticide Imidacloprid.  This plan was 
put into effect in May 2004 by APHIS as part of its 
on-going Asian Longhorned Beetle Cooperative 
Eradication Program.  Imidacloprid has shown 
promising results and is presently used in some 
store-bought lawn and garden products.   
 
The Imidacloprid treatments are administered in 
two ways. The insecticide is injected into the tree 
through small capsules placed at the base of the 
tree’s trunk or  is injected into the soil surrounding 
the tree.  Each site is then closely monitored.   
 
APHIS officials anticipate that the use of 

Imidacloprid will decrease beetle populations and 
future tree loss but advise that if a local tree shows 
signs of ALB infestation, it will be removed 
regardless of treatment.  Unfortunately, since 
August 2004, more than 7,100 trees in New York 
have been removed and destroyed in an effort to 
prevent the spread of the ALB and eradicate this 
highly destructive beetle from the state.     
 
The ALB infestation in New York and other parts 
of the United States, has greatly affected both 
environmental and economic health.  Forest 
industries, including timber, nursery sites, maple 
syrup production and tourism have all been 
economically effected by the infestations.  Local 
ecosystems have also been significantly altered.  
Many older trees, used for ornamental or shade 
purposes, have been killed by the ALB or removed 
for regulatory purposes.  These are often replaced 
by less aesthetically and ecologically desirable 
saplings which are resistant to the ALB. 

 
Invasives Management 
Park officials use many different techniques to 
control the spread of invasive species.  In 1999, the 
Invasive Species Council was signed into existence, 
creating an effort which connects many different 
departments of the government to focus activity on 
invasive species management.  In 2001, this council 
released the National Invasive Species 
Management Plan, which is a plan that outlines 
current information on Invasive species and 
control techniques.  
 
Many invasive species are managed through 
Integrated Pest Management (IPM), which is often 
used for controlling insects and other parasitic 
organisms that threaten crops.  IPM involves many 
different techniques, allowing for a multi-faceted 
approach which targets the invasive species on 
many different levels.  IPM techniques include 
biological controls (other organisms which kill 
and/or interfere with the reproductive success of 
the targeted invasive), manual removal, physical 
controls (fences or other barriers) or overarching 
practices including manipulation of the water table 
and crop rotation on farms.  
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After techniques like these are utilized, the  
restoration programs begin.  These usually involve 
re-planting the native species and closely 
monitoring the area.   Hopefully, the native 
ecosystem balance, including other species that 
depend on the natives will return.  Restoration is a 
highly involved process.  Workers and volunteers 
must take close measurements of the area’s water 
and nutrient cycles, monitor the growth of the new 
native species, watch for possible re-growth of the 
invasive species and be mindful of natural 
disturbances.  
 
In New York, invasive tree and vine species are a 
huge threat to the woodlands that exist in the City. 
The NYC Dept of Parks Natural Resources Group 
operates a Forest Restoration Team, which by 2000, 
had programs in 6 parks including Inwood Hill, 
Alley Pond and Givans Creek Woods.  Restoration 
in these woodlands has included the prevention of 
erosion (also called slope stabilization)  and the 
planting of 62 native species. These efforts are key 
in preventing the further expansion of the woody 
and herbaceous species listed above and in 
supporting the native species that call NYC’s 
woodlands their home.  
 
Disease 
Dutch Elm disease 
The fungus Ophiostoma ulmi, the cause of Dutch 
elm disease first appeared in the United States in 
1930 and is probably native to Asia.  Since 1930, the  
disease has rapidly spread in native and urban elm 
populations throughout North America and has 
destroyed over half the elm trees in the northern 
United States.  
 
Dutch elm disease causes the blockage of the 
water-conducting tissue within the tree.  
Ophiostoma ulmi is transmitted by two species of 
bark beetles or by root grafting.  The symptoms 
and the progression of the disease differ among 
trees which are infected through beetle feeding and 
those which are infected through root grafts.  Trees 
infected by beetles first show wilting, curling and 
yellowing of the leaves on tree’s upper branches. 
These trees may survive up to a year or more. 
Trees infected through root grafts wilt and die 

rapidly; this frequently occurs in the spring soon 
after the trees have leafed out and the fungus 
progresses from the base of the tree upward.  
 
Control of Dutch elm disease falls into two 
categories.  Sanitation programs are designed to 
reduce the population of elm bark beetles through 
the use of insecticides.  The second approach aims 
to prevent the disease from spreading through the 
natural root grafting between infected trees and 
adjacent healthy trees.  Unfortunately, there is no 
way to eliminate Dutch elm disease once it begins.   
 
Any dead, dying or weak trees or elm wood with 
the bark firmly attached can serve as a breeding 
site for beetles and should be removed.  Forest and 
Park managers must assume that all american elms 
within 50 feet of a diseased tree are root-grafted.  
Trenching is a quick and effective means of 
breaking root grafts. At the mid-point between two 
adjacent trees, one must dig a trench 24 inches 
deep, severing and preventing any grafts.  After 
trenching the soil may be replaced.  Immediate 
removal (within two weeks) of newly infected trees 
will substantially reduce the number of trees 
infected by root grafts and should be a routine 
procedure where it can be accomplished. 
 
Sudden Oak death 
Sudden oak death is caused by the pathogen 
Phytophthora ramorum and was first reported in 
Central California in 1995.  Since then thousands of 
oaks have fallen prey to the fungus.  It specifically 
infects oaks but can also infect other tree species 
such as huckleberry and big leaf maple.  The 
fungus causes cankers on the stems of the trees 
which bleed a blackish-red ooze.  Once the cankers 
are formed the trees will only live for one to several 
years.  Once crown dieback begins the tree will live 
for a few weeks more as the leaves turn from green 
to pale yellow.  Though in the U.S. the disease has 
been found only in California and Oregon, it is of 
great concern to land managers in the eastern 
United States because at least two eastern oak 
species, northern pin oak (Quercus palustris) and 
northern red oak (Quercus rubra), are highly 
susceptible to the disease.  Diseases on the east 
coast that resemble sudden oak death include: oak 
wilt, oak decline and red oak borer. 
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When managing forests or timber, it is important to 
know and understand the characteristics of the 
trees within the stand.  By measuring both tree 
diameter and height, one can then calculate the 
total board feet, as well as the  tonnage and cubic 
feet of the entire tree. 
 
Measuring Diameter 
Tree diameter is the most important measure when 
examining trees.  This measure is taken at breast 
height (4.5 feet) and known as diameter breast height 
(DBH).  When taking the DBH, one should avoid 

tree swellings like branch 
whorls.  If a tree is forked, 
and the fork begins below 
the 4.5 ft mark, then 
measure each fork 
individually.  If the fork 
begins above the 4.5 
mark, then measure the 
tree as a whole. 
 
DBH can be measured 
with a specially calibrated 
tape measure called a 
diameter tape (d-tape) 

available from arborist or forestry supply dealers.   
These tapes have a two sides; one indicating 
regular inch measurements and one indicating 
inches of diameter.  
 
Measuring diameter—D-tape  
1. Stand next to the trunk of the tree and measure 

at 4.5 ft. above ground.  
2. Wrap the diameter tape around trunk and 

make sure tape is level. 
3. Record the DBH as taken from the inches of 

diameter side of the tape. 
Additional Information: 
• If the tree is situated on slanted ground, 

measure at the 4.5 ft mark on both the downhill 
and uphill side, and take the circumference at a 
point midway between those two 
measurements.  If measuring a tree with more 
than one stem, measure the single largest stem. 

• If using a regular measuring tape,  convert the 
measurement of the circumference using the 

equation circumference/π = diameter.  Simply this 
means divide the circumference number by 
pie, or 3.14. 

 
Another tool used in tree measurement is a Biltmore 
Stick, which is also known as the cruising stick. A 
tree scale stick also takes the same measurements.  
These instruments can be used to determine 
diameter, height and volume. 
 
Measuring diameter– Biltmore or Tree Scale Stick 
1. Find the "Diameter of tree (inches)" side of the 

stick . 
2. Stand in front of the tree and hold the stick face 

flat against the tree in a horizontal position at 
right angles to your line of sight. The stick 
must be held against the tree at diameter breast 
height (4.5ft).   

3. Line up the zero end of the stick with the left 
side of the trunk of the tree and look (do not 
move your head) to the point where the right 
side of the trunk meets the stick.  The 
observer’s eye should be approximately 25" 
from the stick.  

4. Read the diameter directly from the "Diameter 
of tree" side of the stick.  

Additional Information: 
• It is difficult to maintain exact distance and to 

keep the stick in a absolutely vertical or 
horizontal position when taking 
measurements, so the stick must be regarded 
as a fairly crude measuring device. 

• The Biltmore stick is handy for quick estimates 
but is not generally used by foresters for 
generating precise data. 

Management Tools 
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the angle of a line of sight above or below 
horizontal and is used to determine ground slope 
or height.  When using a clinometer, one is 
estimating the angle from their eyes to the top of 
the tree, as well as the angle from their eyes to the 
bottom of the tree.  The instrument then converts 
these angles to feet, 
allowing one to 
estimate the height.  
1. Stand a 

convenient 
distance from the 
tree to measured, 
which allows a 
view of the tree’s 
top and the tree’s bottom.  Make sure the spot 
has the same elevation as the base of the tree.  

2. Record your horizontal distance in feet from 
the base of the tree.  

3. Look through the viewer until the top of the 
tree is in sight.  The clinometer will give a 
reading in percent (%) at the index line.  This 
number is called the A (+) reading.  Record this 
number. 

4. Look through the viewer until the bottom of 
the trunk is in sight and read the percent at the 
index line.  This is called the B (-) reading. 
Record this number. 

5. Subtract the bottom reading from the top 
reading and multiply this by your horizontal 
distance from the base of the tree.  

Ex:    A(+) = 63% 
 B(-) = -7% 
 Distance from Tree Base = 80’ 
    63%- (-7%) = 70% 
    70% x 80’ = 56’ tree height.  
 

Volume 
In Forestry, trees are often measured for their 
volume.  Board feet is a unit of measurement used to 
estimate how much lumber would be available if a 
particular tree were cut down. One board foot is a 
slab of wood which is one foot wide by one foot 
long by one inch thick.  To measure a tree’s board 
feet, several measurements and calculations must 
be done: 
1. Measure the height of the tree 

Measuring Height 
Measuring Merchantable Height—Biltmore or 
Tree Scale Stick 
Merchantable height is the length of a tree’s usable 
timber and is measured from stump height to a 
cutoff point at the top.  Cutoff points will vary 
depending on geography, species and the number 
of limbs.  
 
1. Find the side of the stick that gives the number 

of logs.  On Biltmore sticks it may be on the 
narrow side that says “number of 16 ft logs” 
and on Tree Scale 
sticks it may be on 
the side labeled 
Merritt 
Hypsometer. 

2. Stand 66 feet 
(approximately 12 
paces) from the 
tree you want to 
measure.  

3. Holding the stick 
in an upright 
vertical position 25 
inches from your 
eye, line up the 
zero end of the 
stick with the base 
of the tree.  

4. The number of logs 
can be read directly off the stick starting 
upward from the base of the tree to the tree’s 
determined cutoff point (the point where the 
wood is no longer suitable for product use).  

5. Read to the nearest half-log.  
Additional Information: 
• You are actually not measuring total height but 

are estimating 16 foot log sections.  If height 
measurement is desired in feet, the conversion 
factor is 16 feet for each log. 

• With the merchantable height estimated in 
logs, plus the diameter, one can estimate tree 
volume.  

  
Measuring Height with a Clinometer 
A clinometer is measuring device used to measure 

Forestry: Management Tools 
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2. Measure the diameter of the tree. 
3. Next, the area of the tree needs to be 

calculated.   Remember that the formula to find 
the area of a circle is (A=r2 x π).  Which is Area 
= radius squared times 3.14.   Since a tree is 
almost circular, use this formula to find the 
area of your tree at DBH.  Since the formula 
requires the radius of the tree, divide the 
diameter by 2.   

4. Now use this number to calculate the tree’s 
area.  Divide the area by 12 to convert inches to 
feet. 

5. Plug in the tree area this formula:                                
Cubic Feet = (area (ft) x height (ft))/ 4 
(note: 4 is used to account for the taper of the 
tree). 

6. There are 12 board feet in every one cubic foot, 
so multiply the cubic feet by 12.  The answer if 
the number of board feet (or the volume) of the 
tree.  

Additional Information: 
The template below may be helpful for recording 
and calculating board feet. 

Age 
The age of a tree can be measured by a tool called 
an increment borer.  It is similar to a drill and is 
used to obtain a sample of the tree core by drilling 
into the trunk.  The sample’s rings are easily 
identifiable and one can simply count the number 
of rings to determine the age of the tree.  Other 
parameters, such as growth rate, penetration of 
chemicals and general soundness of the tree can 
also be determined by using an increment borer.  

 

 
Other Forestry Tools:  
Tree calipers:  
Tree calipers are used to measure tree diameter 
and are among the simplest diameter measurement 
tools.  They are rulers with arms which can be set 
on either side of a tree ‘ trunk.  The diameter is 
then read on the ruler-scale which connects the two 
arms.  
Abney Level:  
A relatively expensive tool used to measure tree 
height.  Similar to a clinometer, it determines 
height by measuring the angles to the tree’s top 
and bottom. 
 

Best Management Practices (BMPs) 
Forestry Best Management Practices are methods 
for preventing or reducing the pollution resulting 
from an activity and for achieving and maintaining  
goals for the protection of water quality, wildlife 
biodiversity, aesthetics and recreation. 
 
Goals associated with New York BMPs include the 
reduction of non-point source pollution.  This can 
be achieved by constructing the fewest possible 
number of tree haul roads during timber 
harvesting, keeping these away from sites with 
poorly drained soils and keeping protective 
vegetative buffers between streams and the haul 
roads.  To maintain wildlife biodiversity, foresters 
can enhance the diversity of native plant and 
animal species throughout the stand.  In addition, 
foresters can manage forests to provide citizens 
public areas to pursue recreational activities 
(hiking, fishing, camping). 
 
 

Tree # _____ 
Tree species: ___________________ 

1. Height _____ feet 
2. Diameter _____ inches 
3. Diameter in feet / 2 = ________ radius in 

inches / 12 = _____ feet 
4. Area of tree cross-section = above number 

squared x 3.14 =______ sq.ft. 
5. Volume of tree in cubic feet = above number x 

tree height / 4 = ______ 
6. Volume of tree in board feet = above number x 

12 = _________ 
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Grows, (http://www.appalachianwood.org/
treegrow.html). 
 
Carillo, Robert & DeLong, Jay. Large Animals Need Ripar-
ian Zones, (http://www.nanfa.org/education/carillio/
animals.htm). 
 
Goff, Gary & Smallidge, Peter. Forestry Best Management 
Practices, Cornell University, 1998, 
(www.dnr.cornell.edu/ext/forestrypage/assistance/
pubs/infobroch/BMPs.htm) 
 
Long, Robert. Forest Fragmentation and Urban Sprawl: 
Challenges for Land Managers, (http://www.ohiosaf.org/
fragment.htm). 
 
Missouri Department of Conservation. Old Growth For-
ests and Wildlife, 1994, (http://
www.conservation.state.mo.us/documents/forest/3-
620.PDF) 
 
Missouri Department of Conservation. Snags and Den 
Trees, 1994, (http://www.conservation.state.mo.us/
documents/forest/3-590.pdf). 
 
Neartica. Eastern Deciduous Forest, 2001, (http://
www.nearctica.com/biomes/edf/soils.htm). 
 
NOAA Coastal Services Center. National Forest Manage-
ment Act, (http://www.csc.noaa.gov/cmfp/reference/
National_Forest_Management_Act.htm). 
 
Pinon, Jean. Trees and Forests: Living with Insects and Mi-
croorganisms, Part 1, Research Center of Nancy, Champe-
noux, France, 1996, (http://iufro.boku.ac.at/iufro/
publications/occ-p9/occp9-8.htm). 
 
Pinon, Jean. Trees and Forests: Living with Insects and Mi-
croorganisms, Part 2, Research Center of Nancy, Champe-
noux, France, 1996, (http://iufro.boku.ac.at/iufro/
publications/occ-p9/occp9-9.htm). 
 
The Pacific Forest Trust. Forests: Allies Against Global 
Warming, 2003, (http://www.pacificforest.org/policy/
forest.html). 
 
University of Florida, Range Science Program. Changing 
Forest Structure for Wildlife, (http://wfrec.ifas.ufl.edu/
range/pinewild/changes.html). 
 
University of Georgia. Tree Regeneration, 2003, 
(www.forestry.uga.edu/warnell/service/library/for96-
004/node1.html) 
 
Utah State University, Forestry Extension. Biltmore Sticks, 
(http://extension.usu.edu/forestry/Management/
BiltmoreStick.htm). 
North Carolina Cooperative Extension Service. Wildlife 
and Forest Stewardship, Forest Management Practices, 
1994, (http://www.ces.ncsu.edu/nreos/forest/
woodland/won-27.html). 

www.enature.com: an on-line field guide that uses your 
zip code to create an area-specific field guide. 
 
Basic Forestry 
Barbour, M. Burk, J. Pitts, W. Terrestrial Ecology. Second 
Edition, 1987., Excerpts: 
 Secondary Succession (p247-250) 
 Some Roles of Forest Trees (p312- 313) 
 Deciduous Forests (p511-522). 
 
Barlow, Elizabeth. The Central Park Book. A Publication of 
the Central Park Task Force, 1977, Ch.5, The Living Soil, 
p 64-70. 
 
Outwater, Alice. Water: A Natural History. New York, 
NY, Basic Books, 1992. 
 
Raven, P.H., Evert, R.F., Eichorn, S. Biology of Plants. Fifth 
Edition, 1992., Excerpts: 
 Nutrient Cycling (p645-646) 
 Trophic Levels (p646-647) 
 Development of Communities and Eco
 systems (p674-678) 
 Temperate Deciduous Forests (p674-
 678)  
 Temperate mixed and Coniferous For-
 ests (p678-679). 
 
Fact Sheets: Tree & Forest (compiled by Rich-ard Rom-
mel), 
 What’s so special about Trees? 
 Drops of Green Wisdom 
 A Tree for Each American 
 Forestry Facts. 
 
Urban Forestry 
MacDonald, Lynn. Bad Dirt: What You Can’t See Can Hurt, 
Urban Forests, March 1994, p 8-23. 
 
Nixon, Will. Hot Cars & Hardwoods; Restoring Forests in 
the Big Apple isn’t your Typical Silviculture Exercise, Ameri-
can Forests, Autumn 1995, p29-31. 
 
Zipperer, Wayne; Pouyat, Richard V. Urban and Suburban 
Woodlands: A Changing Forest System, The Public Garden, 
July 1995, p18-20. 
 
Invasive Plants 
Gargiullo, Margaret, Invasive Plants Impact Forests of New 
York Metropolitan Area, January, 1999. 
 
Metro Forest Council/Education Committee, Exotic Inva-
sives in our Backyards and Woodlots. 
 
USDA Forest Service, Pest Alert: Asian Cerambycid Beetle 
 
Online Sources: 
American Forests. Trees and Air Quality, (http://
www.americanforests.org/graytogreen/air/). 
 
Appalachian Hardwood Manufacturers, Inc.  How a Tree 
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Online Sources cont’d:  
The Croton Watershed Clean Water Coalition 
http://www.newyorkwater.org 
 
 The Invasive Species Plant Council of New York: 
http://www.ipcnys.org 
 
 The Friends of the Jerome Park Reservoir 
http://members.aol.com/JeromePark/index.htm 
 
Invasive Species Council website: 
http://www. invasivespecies.gov 
 
 The New York City page of public releases 
http://www.nyc.gov/html/dep/html/press/99-
58pr.html 
 
The New York City Parks Department Natural Resource 
Groups Forest Restoration 
http://www.nycgovparks.org/sub_about/parks_divisio
ns/nrg/nrg_home.html 
 
Virginia Polytechnic Institute, “Understanding the Sci-
ence Behind Riparian Forest Buffers” available at:  
http://www.ext.vt.edu/pubs/forestry/420-151/420-
151.html 
 
Northeastern Area Forestry Service, Board Footage labo-
ratory, available at: 
http://www.na.fs.fed.us/spfo/pubs/uf/lab_exercises/c
alc_board_footage.htm 
 
Powell, David. “How to measure a tree”, 2001, available 
at: 
http://www.fs.fed.us/r6/uma/silv/how_to_measure.h
tm 
  
U.S Fish and Wildlife Service, Fuel and Fire Effects Man-
agement Guide 
http://fire.fws.gov/ifcc/monitor/RefGuide/ 
 
University of Florida, Natural Resource Sampling Page: 
http://www.sfrc.ufl.edu/Class/fnr3410c/TimberMeasu
re/timber.html 
 
New York City Department of Parks and Recreation 
Natural Resources Group 
http://nycgovparks.org/sub_about/parks_divisions/nr
g/nrg_home.htm 
 
Bronx Zoo article on Natural Resources Group Bronx 
River Project 
http://www.bronxzoo.com/bz-
whatshappening/communityaffairs/258318 
 
 Bronx Zoo article on Natural Resources Group South 
Bronx Community Project 
http://www.bronxzoo.com/bz-
whatshappening/communityaffairs/2583187 
 
 NYC Dept. of Parks and Recreation Urban Park Rangers 

http://nycgovparks.org/sub_about/parks_divisions/ur
ban_park_rangers/pd_ur.html 
 
 NYC Dept. of Parks and Recreation New York Trust 
http://nycgovparks.org/sub_your_park/trees_greenstr
eets/ny_trust.html 
 
 NYC Dept. of Parks and Recreation Flagship Parks 
http://www.nycgovparks.org/sub_your_park/flagship
_and_virtual.htm 
 
 Asian Longhorned Beetle web sites: 
http://www.aphis.usda.gov/lpa/news/2004/08/fwoo
dny_ppq.htm 
 
 
http://www.aphis.usda.gov/lpa/news/2004/04/albnyt
re_ppq.html 
 
 
http://www.nycgovparks.org/sub_your_park/trees_gr
eenstreets/beetle 
 
 
http://www.exoticforestpests.org/english/Detail.CFM?
tblEntry__PestID=53 
 
New York City Department of Parks and Recreation: 
http://www.nycgovparks.org/index.php : This website 
is a great source for learning more about the local parks 
in your area and throughout New York City as well as 
activities, events and informational topics pertaining 
NYC parks.   
 
United State Department of Agriculture Forestry Service 
http://www.na.fs.fed.us/index.shtrm : This site is a 
good tool in gaining more information on such topics as 
urban forestry and community in the New York area as 
well as other issues relating to Forest Sustainability and 
Forest Stewardship. 
 
National Park Service United States Department of the 
Interior  
www.nps.gov/ : This web site explores searching for 
park locations and recreational activities throughout the 
country, learning more about America’s parks history 
and culture, as well as nature and science topics. 
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