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Chatham Township Natural Resources Inventory 2013 
 

Introduction 
 
 

The Chatham Township Environmental Commission has 
updated its 1999 NRI with new and revised content and maps.  
The 1999 NRI, prepared by volunteers, was based on the first 
Township NRI done by volunteers in 1974.  The 2013 NRI 
was carried out by volunteer members of the Environmental 
Commission in consultation with the Township engineer, 
John Ruschke of Hatch, Mott, MacDonald, and the Township 
planner, Frank Banisch of Banisch Associates. 
 
The purpose of an NRI is to provide information to the 
Planning Board when considering development applications, 
revisions to the Master Plan and zoning, to developers so they 
can plan environmentally sensitive construction, to the Open 
Space Committee to show opportunities for open space 
acquisition, currently preserved properties and possibilities for 
creating and connecting trails, to the Board of Adjustment for 
evaluating variance applications, to the Township Committee 
when planning services, and to the Environmental 
Commission and other groups for planning activities. 
 
The environment of Chatham Township is dominated by the 
Great Swamp National Wildlife Refuge, which occupies 
about a third of the township.  Most of the Refuge is wetlands;  
they are the remnant of a lake formed when the Wisconsin 
glacier melted ten thousand years ago.  The wetlands don't 
stop at the border of the refuge; they extend into most of the 
township and up some of the eastern slopes. 

 
The two main environmental changes in Chatham Township between 1999 and 2013 were the redevelopment and 
infill of parcels and small subdivisions, with many modest houses being demolished and replaced with bigger 
homes ("McMansions"), and the preservation of large tracts of open space.  With the recent acquisition of the 
Platt property over half of the Hickory section is preserved open space.  Of Chatham Township's 9.4 square mile 
area over 40% is preserved as open space.  There are other large open areas which are privately owned. 
 
Other significant environmental events in the period included the adoption of strict stormwater control regulations 
and the requirement by the New Jersey Department of Environmental Protection that its conservation easements 
on wetlands and wetland transition areas be recorded in the office of the Morris County Clerk.  The first means 
that often lot grading plans can be required to include stormwater management features and the second means that 
a parcel can easily be checked for a wetland easement by searching the on-line Morris County database. 
 
The 1999 NRI gives information on changes in the Township between the 1970s and 1999 including the 
construction of the Tanglewood sewage treatment plant, the identification of an important recharge area lying 
roughly between Southern Boulevard and Shunpike Road for the Buried Valley aquifer, and studies showing 
increased stormwater runoff from development. 
 
This  Natural Resources Inventory is a report of all the natural features in Chatham Township.  It has chapters on 
history, geology and topography, hydrology, climate and air quality, soils, vegetation, wildlife, open space and 
land use, transportation and regional connections.  Some independent reports are made available:  Banisch Build-
out Analysis, Banisch Walkway and Bikeway Plan, Apgar Report 1997 on the Rolling Knolls landfill.  The NRI 
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includes a discussion of each of the Township's 12 natural sections:  Passaic River, Esternay, Orchard, 
Mountainview, Fairmount, Southern Boulevard, Averett, Moraine, Giralda Farms, Loantaka, Hickory, and Delta.  
The NRI includes 15 stand-alone maps with a description of each:  the Buried Valley aquifer, conservation 
easements, contaminated sites, critical habitat for imperiled species, environmentally sensitive sites, geology, land 
use/land cover 1986 to 2007, open space, parcels with potential for development, slopes in percent, soils, 
stormwater recharge, streams requiring a 300 foot buffer, topography, and wetlands. 
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Chapter 1 
 
BRIEF HISTORY 
 
The geologic structure underlying Chatham Township’s land area coupled with glacial activity 
determined how the town developed. 
 
Physical Character 
 
Chatham Township is part of the Upper Passaic River watershed, with 90% of the Township in the 
Great Swamp watershed and 10% draining to the Passaic River. Its 9.2 square miles extend from the 
Passaic River, which forms the southern border, up over Long Hill and across the eastern end of the 
Great Swamp. The Great Swamp is the dominant physical feature, occupying approximately 25% of 
the land area in Chatham Township. 
 
Development Pattern 
 
Chatham Township developed primarily on the high, well drained ground around and above the flood 
zones of the Passaic River and the Great Swamp. In the 1700s, extensive drainage ditches were 
excavated to make the Great Swamp accessible for farming and wood harvesting activities. An early 
1800 map drawn by Littell shows the whole swamp surveyed into wood lots with the first lot plotted 
from a “bull’s head” stone located behind the Green Village post office. William Penn supposedly was 
responsible for the survey. 
 
Green Village, a crossroads settlement, developed in the westerly section of town on the edge of the 
Great Swamp. Scattered farms characterized the rest of the town. In the 1800s, greenhouses 
dominated the agricultural efforts in the town and immediate region. Morristown, Madison and 
Chatham Borough were the commercial centers. 
 
As time went on, development took place primarily near roads on easily worked land that had few 
physical constraints. Housing, dependent on septic systems and wells, was located for the most part 
on the well-drained soils. Since the early 1960s and the availability of sewers, housing has moved 
down into areas that once could not have supported septic systems. One hundred apartment units 
were constructed on slopes above the Passaic River on River Road and two hundred twenty apartment 
units were built adjacent to the Great Swamp in the Hickory Tree area. Two shopping centers were 
built at Hickory Tree (at the Shunpike / Green Village / Southern Boulevard crossroads). In the 1980s, 
nine hundred condominiums were constructed along the Passaic River and are serviced by a small 
waste water treatment plant. Areas outside the sewage service area have remained settled much as 
they were long ago. 
 
Jetport Fight 
 
No account of Chatham Township is complete without a brief description of the fight the town and the 
region fought to keep the Great Swamp from becoming a metropolitan jet port. In the early 1960s, the 
New York / New Jersey Port Authority made what many call “stealth” plans to locate a third major 
airport in the region’s backyard. The plans were leaked to the New York Times and caused an uproar. 
A cross section of people launched a campaign and successfully worked together to defeat the plan. 
The citizen’s efforts resulted in neighboring towns working together to save a regional resource not only 
for its flood control value, but also for its aesthetics, its wildlife, and its ecological value. The newly 
found appreciation of the Great Swamp’s treasures led the U.S. Fish and Wildlife Service to agree to 
establish a Wildlife Refuge here and the first National Wilderness Area east of the Mississippi River. 
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Saved But Not Safe 
 
Efforts continue to “save” the Great Swamp, this time from the impacts of development. With 
up-to-date engineering technology, public sewage systems allow construction in areas previously 
unsuitable for housing and roads. 
 
The Future 
 
The Township of Chatham has been a leader in adopting strong environmental protection regulations 
addressing storm water management, preservation of steep slopes and tree protection. The Township has 
also acquired more than 100 acres of environmental sensitive open space properties which are now 
preserved forever. 
 
At this writing the Township is in the process of combining its two sewer treatment facilities into one. When 
completed the main plant located at Tanglewood Lane will no longer discharge its sewage effluent into the 
Great Swamp but rather to the Passaic River downstream from the Great Swamp. 
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Chapter 2

GEOLOGY AND TOPOGRAPHY

Geologically, the State of New Jersey is comprised of four physiographic provinces running roughly from north to 
south: the Appalachian Valley and Ridge, the Highlands, the Piedmont Plain, and the Coastal Plain. Chatham 
Township lies within the Piedmont Plain in the mid-state region (Figure 3).

Bedrock Geology/Geography

Chatham Township’s physical features are dominated by Long Hill, the third and westernmost of three parallel
ridges known as the Watchung Mountains, which rise from 200 to 400 feet above the neighboring terrain. These
were formed during the Triassic Period of geological history. There were once extensive swamps and lakes in this 
area which were part of a general system extending from eastern Pennsylvania through northwestern New Jersey. 
Over time, thousands of feet of sediment settled in these lakes and swamps, eventually compressing into red 
colored sandstones and shales. From time to time, lava flowed from volcanic activity, which cooled into hard, 
dark colored rock called basalt, was extruded over the sedimentary material, and then was covered by more 
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sediment. The whole complex of softer layers of sandstone and shale and harder layers of basalt were slowly
uplifted along one side so that it now slopes downward 8-10 degrees towards the northwest to a fault close to
the present alignment of Route 202. The softer layers of sandstone and shale have weathered and eroded more 
quickly, leaving long broad valleys between the three ridges formed by the more resistant basalt. Long Hill, as it 
passes through Chatham Township, rises 250 to 300 feet directly and steeply up from the Passaic River 
floodplain, then slopes more gently down its north side toward the Great Swamp (Figure 4).

Figure 4A below shows the bedrock formations within Chatham Township.
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                            Figure 4A  Map produced by the Great Swamp Watershed Association
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The Wisconsin Glacier

Superimposed on this bedrock foundation of basalt, shale, and sandstone are extensive deposits left
by the last glaciation. The “Wisconsin Stage” of the glacial epoch, which lasted 56,000 years, is largely
responsible for much of our current topography. The Wisconsin, or most recent glacier, reached its
southernmost advance in Chatham Township.
Temporary lakes were formed during this period, the largest of which was the Glacial Lake Passaic.
Our Great Swamp is a vestige of this lake, which drained long ago. The forward edge of the advancing
glacier brought enormous amounts of rocky rubble and finer material, which the melting ice then
deposited as a long, low ridge of debris called a “moraine.” Present day Route 124 now runs through
Chatham Borough, Madison, and into Morris Township along, or close to, the top of this terminal
moraine (Figure 5). The moraine’s surface appearance is now that of a wide, gently rolling, wooded hill
or ridge with occasional deep potholes, often filled with water, where glacial ice blocks melted while
material was being deposited around them. Kelly’s Pond, in the eastern part of the Township, is an
example of such a pond.
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The meltwater of the glacier washed material from the terminal moraine into the basin to the west, now known as 
the Great Swamp. Coarser stones and sands were deposited in irregularly shaped patches and mounds near the 
moraine. The meltwater was caught in a natural basin formed by the Second Watchung Ridge and eventually 
filled in. For thousands of years the region was inundated by a lake whose size and depth fluctuated with time. 
Fine particles of sediment carried by the water settled to the bottom of the lake, forming a thick layer of clay 
(Figure 6).



___________________________________________________
Chatham Township Natural Resources Inventory 2013 Geology and Topography 6

These geologic occurrences have determined the shape and form of the local landscape. The flow and storage of 
water on and beneath the surface of the land and the physical properties of the local soils also result from them.
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Buried Valley Aquifer

Chatham Township is one of the thirty-one towns that are in the 80 square mile area of the Buried Valley Aquifer. 
This is one of the valley fill aquifers created by glacial action. The valley aquifer systems are composed of buried, 
pre-glacial valleys filled with sediments of glacial and postglacial origin that contain large quantities of water. 
(See Figure 7.) This aquifer system is extremely productive. Because over half a million people, or ninety percent 
of the thirty-one municipalities in the Buried Valley Aquifer region, rely on the aquifer for their water supply, the 
U.S. Environmental Protection Agency designated it as a sole source aquifer. This designation recognizes the 
rimary dependence of these towns on this drinking water source. Towns depending on the Buried Valley Aquifer 
include Madison, Chatham Borough, Florham Park, and East Orange.

Recharge for the Buried Valley Aquifer

In the early 1990’s, the New Jersey Geologic Survey conducted studies to locate the recharge area where
precipitation infiltrates the surface for the Buried Valley Aquifer. Locally, the Survey identified, as a prime 
recharge area, a band of land running roughly across the northerly part of Chatham Township between Southern 
Boulevard and Shunpike Road, extending to the west, on either side of Woodland
Road. (See Figure 8.)
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Chatham Township and Madison have designated a 50 acre tract of land bounded by Woodland Road and
Loantaka Way as the “Loantaka Moraine” that is located in the recharge zone. The area contains recharge soils as 
well as wetlands and both towns have worked for its preservation. The twenty-six acres in Madison was
purchased by the Morris County Park Commission. The twenty-four acres in Chatham Township remain in 
private hands as of the end of 2012.
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TOPOGRAPHY

STEEP SLOPES IN CHATHAM TOWNSHIP

Slopes are important parts of the landscape from both an aesthetic and practical point of view. Practically, during
development planning, attention must be given to slope stability. Stability of slopes is determined by:
- steepness
- length
- subsurface geology
- soil characteristics (erodibility, percolation rate)
- amount and type of vegetative cover
- climate (precipitation, wind, freezing and thawing)

The U.S. Natural Resources Conservation Service and the State Development and Redevelopment Plan (SDRP)
provide the following characterizations of steep slopes:

Minor Slopes – Less than 10 percent
- minor slopes are best suited for development and less costly to develop;
- ponding, runoff, and erosion may be a problem on nearly level slopes from 0-2 percent, unless the soils are well 
drained;
- erosion can occur on slopes as slight as 2-3 percent, depending on soils. Soils that percolate readily tend to be 
less erodible than less pervious soils, such as clays;
- slopes of 5-10 percent present moderate septic problems because of possible seepage.

Steeper Slopes – Greater than 10 percent
- steeper slopes are more erodible, need special storm water management and roadway specifications, and raise
costs for utilities, sewers, and other infrastructure;
- slopes greater than 15 percent have soils that tend to be thin and less fertile;
- slopes from 10-25 percent should be left in a natural condition, carefully maintained in grass or tree cover, or
used as pastureland; construction on such areas can increase the sediment load of streams 100-fold;
- slopes greater than 25 percent should be left alone but can provide good sites for passive recreation or wildlife.

The Results of Disturbing Slopes

Disturbing the plant life, drainage patterns, topography or soils of slopes often increases the amount and speed of 
runoff and can cause erosion, soil creep, slumping (sections of soil shifting down and outward on the slope), and 
landslides. When a hillside is cleared, the usual result is more and faster runoff, especially when grading has 
smoothed a slope's natural roughness. Leaves and branches no longer shield the soil from wind and rain; roots no 
longer hold the soil in place; and the smoother slope allows the runoff to travel faster, increasing erosion and
decreasing groundwater recharge. These problems become progressively worse as slopes get steeper.

Steep sloped lands are also often times characterized by other environmentally sensitive conditions including
increased erosion, soil instability, and shallow depths to bedrock. The combination of these conditions
contributes to the fact that highly sloping ground has the potential of being inherently unstable, thus increasing the 
potential problems associated with the development of such land (Legget and Karrow 1983). Specifically,
development of steep slopes can also affect the ability of the prevailing soils to infiltrate precipitation. This
occurs as a result of soil compaction, the disturbance of thin soils, the removal of vegetation or the exposure of 
bedrock.  This promotes an increase in runoff and can lead to additional instability of the down gradient soil and 
rock.

Steep slopes in Chatham Township

In Chatham Township, steep slopes can be found in many areas. Most noticeable are those above the Passaic
River along the third Watchung Ridge. Steep slopes exist also:
- west of the Hickory Tree shopping center and north of Shunpike Road
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- west of Loantaka Way, north of Shunpike Road terminus
- along Spring Valley Road.
(See Figures 8A and 8B).

Figure 8A
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Figure 8B
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Slopes of the Third Watchung Ridge in Chatham Township range from 10 to over 25 percent. The ridge west of 
River Road and the Passaic River measures approximately 4 miles. This area has remained largely undeveloped
due to the development constraints posed by the slopes.

The soils along this ridge reflect severe development constraints for town and country planning according to the 
Morris County Soil District Soil Survey. The dominant soil groups include:
- Boonton gravelly loam on 8-15 percent slopes and are characterized as having severe limitations for local roads,
streets, and parking lots.
- Ellington fine sandy loam on 8-25 percent slopes and are characterized as having severe limitations of
foundations lawns, landscaping, septic tank fields, local roads, streets and parking lots, picnic and play areas.
- Holyoke-Rock outcrop complex on 15-35% slopes with severe constraints for all categories of town and country
planning because of the hard, steep bedrock at a depth of less than 1½ feet and rock outcrop.
- Klinesville shaley silt loam, on 25-35 percent slopes with severe constraints for all categories of town and
country planning because of bedrock at a depth of less than 1½ feet.

Slopes north of Shunpike Road and west of Loantaka Way are characterized by highly permeable sandy soil and 
are included in a recharge zone identified by the NJ Geological Survey. They are dominated by Riverhead soils 
which have moderate development constraints with erosion and ground-water pollution potential.

Slopes along Spring Valley Road are characterized by wet soils. The slopes are dotted with spring and seeps and 
are fairly shallow. The soil groups include:
- Preakness, characterized by high water table soils and severe limitations for all categories of development.
- Pompton, characterized by frequent flooding, seasonal high water table and severe limitations for all categories
of development.
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Chapter 3 
 
HYDROLOGY 
 
Introduction 
Water is probably the natural resource we know best, since all of us have had firsthand experience with rain, hail, 
snow, ice, and dew. Yet water is also the natural resource we least understand. The science dealing with the 
properties of water, the distribution of water on earth, and the effects of that distribution is known as hydrology. 
 
All the water on earth — rainfall, waves pounding on a beach, the flow from a faucet, a still lake in the morning, 
or a drop of dew — is part of a continuous physical process known as the hydrologic (or water) cycle (Figure 9). 
Water evaporates into the air from bodies of water and land, cooling as it rises. When the water vapor reaches the 
condensation point, clouds form. Eventually precipitation in the form of rain or snow occurs, often many miles 
from the area of evaporation. When the water falls back to earth, it may evaporate, transpire back into the 
atmosphere through trees and plants, infiltrate into the soil, or flow across the surface of the land into a stream, 
river or lake. Ultimately the water will flow back to the ocean. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                          Figure 9—Hydrologic Cycle 
                                                                 Source: U.S. Geological Survey, August 2012 
 
 
The source of most atmospheric water is the ocean. The continuous movement of water from ocean to atmosphere 
to land and back to the sea is the major flow path of the hydrologic cycle. In the subterranean portion of the cycle, 
underground stores of water called aquifers may discharge some water directly to rivers and some directly to the 
sea. 
 
Groundwater and surface water are the major sources of water supply. Groundwater is water stored in the ground 
and is the largest single source of fresh water on earth. Surface water is stored in ponds, streams, rivers, lakes, and 
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eservoirs. Both sources are recharged directly or indirectly through precipitation, and both can serve as sources of 
drinking water. In New Jersey, sixty percent of our drinking water comes from underground sources. 
 
Groundwater 
Nearly all the ground water in Morris County originates from local precipitation. A large part of the precipitation 
either flows overland directly to the streams or is retained in the soil from which it is returned to the atmosphere 
by evapotranspiration. The remaining precipitation percolates through the soil to the zone of saturation, where it is 
called ground water. 
 
Ground water occurs under unconfined or water table conditions throughout Morris County. However, in much of 
the lowland areas, the consolidated rocks are covered by unconsolidated deposits that contain one or more 
relatively impermeable clay and silt beds. The impermeable layers confine the water in the underlying permeable 
zones which consist of sand and gravel deposits and the consolidated rocks. Hence, wherever such confinement 
occurs, water beneath the confining layers is under hydrostatic pressure. In many places, the resulting artesian 
head is above land surface as indicated by numerous flowing wells. This is particularly true of the extensive 
swampland areas through which the Passaic River meanders. 
 
The movement of ground water is in response to hydraulic gradients. In Morris County, the direction and 
magnitude of the natural gradients are controlled largely by the topography, and the resulting water-table profile 
approximates the local topographic profile except that it has less relief. Water that enters the ground water body in 
the interfluve areas (upland recharge areas) where the water table is at relatively higher elevations moves slowly 
toward the intervening stream channels lying at lower elevations. Ground water is discharged directly to the 
streams wherever they intersect the water table and supports stream flow during periods of no precipitation. 
 
In the Great Swamp areas that are underlain by clay and silt, such as those along the Passaic River, discharge of 
ground water to the streams is restricted by low permeability of the materials and the slight hydraulic gradients. 
During the vegetative growing season, most of the groundwater discharge occurs in these areas as 
evapotranspiration and very little is discharged to the streams. Consequently, dry weather stream flow is not 
augmented significantly by these areas and is reduced by the high rate of evapotranspiration during the growing 
season. 
 
Shallow Groundwater Levels Around The Great Swamp 
In 1969 the U.S. Fish and Wildlife Service established shallow groundwater observation wells of from 8 feet to 15 
feet around the Refuge perimeter at 9 locations. They monitored the water elevation in these wells 27 times from 
1969 to 1974. Another set of monitoring data was collected 25 times during 1995 and 1996. The results show that 
water levels in the shallow aquifer below the Great Swamp have remained fairly level. There has been no 
appreciable increase despite observations by residents of Green Village who believe the water table is rising. 
Some of the change residents are observing could be caused by old drainage tiles that previously drained open 
fields falling into disrepair. 
 
Chatham Township’s Wells and Water Supply 
As of 2010 fewer than 2% of the 4012 housing units in Chatham Township relied upon private water wells as the 
source of water. The remainder of the housing units in Chatham Township obtain water from the New Jersey 
American Water Company (NJAWC), an investor-owned, private water utility. 
 
All of the public drinking water supply in Chatham Township comes from three primary sources. From the north, 
a thirty-inch supply line brings treated water from the Passaic Valley Water Commission plant located on the 
Passaic River in Little Falls, NJ. On occasion, this water supply may be supplemented from the North Jersey 
Water Supply Commission plant located in Wanaque, NJ. The Chatham Glen development in the southeastern 
portion of the Township receives water from the New Jersey American Canoe Brook Treatment Plant in Millburn. 
This supply can be a blend of well water from the Canoe Brook and Passaic River well fields along with surface 
water supply from the Passaic River and Canoe Brook. The well fields draw from the Buried Valley Aquifer. 
From the southwest - the third major water supply for the Township comes from an interconnection with the 
Elizabethtown Water Company at Diamond Hill Road in Berkeley Heights. The Elizabethtown Water Company 
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supply is all surface water and originates at the Round Valley / Spruce Run reservoir systems in the vicinity of 
Clinton, NJ. 
 
One water storage tank, a 1.42 million gallon standpipe, is located in Chatham Township on Huron Drive. 
Additional storage capacity for the Township is also provided by a 1.0 million gallon tank on the Sisters of 
Charity property in Florham Park and a 3.0 million gallon tank at Benders Corner in Berkeley Heights. 
 
There are seven additional water system interconnections with Madison and Chatham Borough to provide service 
reliability. For public fire protection, there are approximately 292 public fire hydrants located throughout the 
Township. Chatham Township pays an annual fee of approximately $110,000 to the New Jersey American Water 
Company to maintain the public fire hydrants in the Township. 
 
HYDROLOGICAL FEATURES 
 
Chatham Township has two watershed areas - the Great Swamp and the Passaic River. Stormwater runoff from 
most of the Township flows into the Great Swamp watershed. The other runoff flows from the crest of Long Hill 
directly into the Passaic River watershed. The water in the Great Swamp flows westward into the main channel of 
the Passaic River at Millington Gorge. 
 
Several miles downstream, the Passaic River, as it enters Chatham Township, is a small, slowly-flowing river 
whose immediate environs indicate considerable variation in water level. For 3-1/2 miles, it flows through a wide, 
nearly flat stretch of woods and fields extending from low muddy banks across to the steeply rising slope of Long 
Hill. Many houses are built close to the river along the south bank, while the Chatham Township side is in a more 
natural state. The drainage area on the Chatham Township side, from the ridge top to the river, is of sufficiently 
small size that the ditches and brooks entering the river are small. Two small sewage treatment plants on the 
Chatham Township side, serving the one hundred-unit Cardinal Hill apartments and the nine hundred-unit 
Chatham Glen condominium development, discharge into the river.  Those two treatment plants will be removed 
and all sewage pumped to the Tanglewood plant on Tanglewood Lane.  The effluent from the Tanglewood plant 
will be pumped to the Passaic River.  The New Providence and Berkeley Heights municipal treatment plants 
discharge from the south side of the river. 
 
In its final mile of passage through the Township, the river and its environs change character completely. The 
effects of glaciation are immediately apparent as the river flows through the moraine and into the glaciated 
portion of New Jersey in the vicinity of Mt Vernon Avenue. Muddy banks and channels, bordered by a well- 
developed floodplain, are replaced by a gravelly river bottom with small beaches and mounds of rounded stones 
of granite and other foreign material. The floodplain narrows and then disappears. The banks become high, with 
steep cliffs on the south side and a wooded hillside on the Chatham Township side. The river flows more swiftly 
through this section, riffling around randomly located stones. It passes under Stanley Bridge and, once out of the 
Township, is soon encroached upon by industry and other development. 
 
Passaic River 
The Passaic River is northeastern New Jersey’s largest source of water supply. The river is the source of water 
supply for over 500,000 people. The natural quality of water in the river as it enters Chatham Township has been 
altered by the discharge of at least six municipal sewage treatment plants located upstream, as well as leachate 
from dump areas, and agricultural enterprises. Dumping, treatment plant outflow, industrial waste, and the salt 
and petroleum residue of street runoff are added to the river from the Chatham Township / Berkeley Heights / 
New Providence area. As a result of diminished water quality, people along the Chatham Township portion of the 
river forego some of the pleasures and amenities the river used to offer, such as swimming. Because the ability of 
aquatic life to live in the river is controlled by the conditions it experiences, there is less abundance and variety of 
river-dwelling and plant life in the Chatham Township stretch of the river than is found further upstream. 
 
All along the river channel the proportion of effluent and other wastes increases during periods of dry weather. 
These concentrations become more diluted with increased amounts of direct precipitation and runoff. Even so, the 
lower Passaic River used to be notoriously polluted. Over the last decade several sewage treatment plants have 
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upgraded their treatment processes and recent studies by the New Jersey DEP show substantial improvements in 
the river. 
 
Floods 
The river receives water from precipitation that falls in its watershed and flows above or below ground to the 
stream channel. Many factors, both natural and man-made, complicate this process so it can become very difficult 
to predict the height of water in the river at any given moment. The Great Swamp and the Millington Gorge, 
increasing development within the watershed, and additional water introduced from outside the watershed for 
water supply are all factors in the dynamics of water flow in the Passaic River. The highest flood ever recorded at 
the Millington Gorge gauge occurred in January, 1903. The flow was measured at 2000 cubic feet per second 
(Water Resources Data for New Jersey, 1972). 
 
This watershed area, if it did not contain the storage area provided by the Great Swamp, could have been expected 
to discharge 6500 cubic feet per second (computation based on the method developed by Stankowski, 1973). 
However, while the Gorge is large enough to allow free passage of average flows, it restricts passage of flood 
levels. The detention provided by the Great Swamp substantially prolongs the time of higher-than-average water 
levels downstream from the Gorge, but reduces the highest level of the flood peak (Ebasco Services, Inc.). 
 
Peak flow from any design storm will increase with increased development in the watershed. Precipitation, which 
would have evaporated directly from leaf surfaces or been retained in the natural mulch of the forest floor, or 
retarded in its rate of runoff by natural conditions (and thereby be given more opportunity to sink into the ground 
and enter the water table), runs off the paved and roofed surfaces with no absorption into the ground and no time 
delay or interception by vegetation. A greater volume of water arrives at the stream in a shorter period of time, 
raising the height of floods and shortening the time that elapses between the onset of rainfall and the peak flow.  
The proportion of runoff to rainfall increases during long wet periods when the soil remains saturated and cannot 
absorb more precipitation. When a higher percentage of precipitation becomes runoff, less water is retained in the 
ground to replenish the river during periods of low flow. 
 
Floods are natural phenomena that occur whenever the amount of water exceeds the capacity of the channel that 
must carry it. Floods on the Passaic River are not limited to particular seasons, but may happen at any time 
because of the generally even distribution of rainfall throughout the year. When the defined river channel 
overflows, water spreads out into the floodplain adjacent to the river. The effects of flooding are intensified when 
the floodplain becomes restricted by filling and construction. Increased stormwater runoff also increases flooding. 
When sediment is deposited in the river channel, the capacity of the channel to carry floodwater is decreased. 
 
The New Jersey DEP has compiled a variety of historic data on local flooding between 1903 and 1971. These data 
have been used to delineate the area on either side of the channel of the Passaic River and its principal tributaries 
that are necessary to allow for the storage and passage of floodwater. About 190 acres of this delineated 
floodplain lie in Chatham Township. Any development in the floodplain is regulated by the New Jersey DEP 
under the Stream Encroachment Permit program. 
 
Loantaka Brook 
The valley of Loantaka Brook in the northern part of the Township is also subject to flooding. This primarily 
affects houses along Green Village Road. Most recently, the road was closed because of the October 1996 nine-
inch (approximate) rainfall and 1999 Hurricane Floyd which caused severe flooding. A tributary of the Passaic, 
Loantaka Brook flows from Morris Township through Chatham Township and enters the Great Swamp. There it 
joins Great Brook and flows southwest into the Passaic River. Loantaka Brook’s valley in Chatham and Morris 
Townships descends from gently rolling hillsides and open fields to the mostly wooded environs of the brook 
itself. Most of the brook’s adjacent flood area is preserved as the Morris County Loantaka Brook Reservation. 
From 1954 to 1974 approximately 18% of the watershed had been developed. Since 1974, some large multi-
density housing developments have been built, one on Madison Avenue and one on Woodland Avenue, both in 
Morris Township. In addition, office buildings and site improvements on Giralda Farms all drain to Loantaka 
Brook. Increased stormwater runoff from the new development augments natural flow in the brook. An additional 
1.6 million gallons per day is added by treated sewage effluent from the Woodland Road Treatment Plant in 
Morris Township, which began operations in 1968. 
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A prolonged severe drought during the mid-1960’s lowered water tables and stream levels throughout the 
northeastern United States. This was followed by record precipitation in the early 1970’s. Since then, 
development and periodic extremes in weather have changed significantly the shape of the stream channel as well 
as the amount of water carried by Loantaka Brook. These changes include serious erosion with the resultant 
sedimentation and broader, shallower channels. In addition to increased flooding, the stream has suffered from the 
loss of wetlands and the recharge they provide which has resulted in lower base flows during dry periods. 
 
Black Brook 
A number of streams of varying size drain from the terminal moraine in the area of the shopping centers on 
Shunpike Road and the north side of Long Hill down into Black Brook. The 1972 U.S.G.S. quad shows three 
major branches of Black Brook. The brook also receives effluent from the Chatham Township Tanglewood 
Wastewater Treatment Plant. The Black Brook branch receiving substantial drainage from the Shunpike area - 
shopping centers, roads, and the Chatham Hill Apartments - flows into the Swamp, then directly into the Rolling 
Knolls Landfill, a 200 acre sanitary landfill shut down in the 1960’s. The status of impacts to the landfill and 
potential leachate problems are currently under investigation. All branches of Black Brook join before meeting the 
Passaic River in Long Hill Township. 
 
The Great Swamp 
The Great Swamp is the focus of the natural systems of much of Chatham Township. A major portion of the 
swamp is protected as the 7,454 acre Great Swamp National Wildlife Refuge. Established in 1964, the Refuge is 
divided into two major areas - the Wilderness area and the management area. The 3,660 acre Wilderness area is 
located in the eastern part of the Great Swamp in Chatham, Harding, and Long Hill Townships, east of Long Hill 
Road. It was created by an act of Congress in 1968 to preserve and restore the area in its pristine uniqueness for 
future generations. The U.S. Fish and Wildlife Service manages the other 3,794 acres of the Refuge for the 
protection of migratory waterfowl, the preservation of the diverse vegetation and wildlife, to provide a program of 
interpretation and education to the public, and to provide an outdoor laboratory for observation by the people of 
the heavily populated surrounding area. 
 
From the crest of Long Hill northward, almost all of the Township’s water flows into the Great Swamp. Its 
alternations of wet and drier areas, open and wooded sections, flowing water and ponded water provide extensive 
and varied habitat for most kind of wildlife found in the Township. The swamp acts as a modifier of local climate, 
as well as an air and water purifier. It serves important flood control functions. It is of aesthetic and recreational 
value to people. 
 
Water is an essential element in all of these functions. In combination with geologic and soil conditions, it has 
given rise to a further dependent complex of vegetation and wildlife. For the swamp to maintain its multiplicity of 
function, its natural state as a swamp is essential. Construction of a jetport and building a dam across the 
Millington Gorge are plans for the swamp that have been rejected as too destructive of its integrity. Similarly, 
impure water, too much water, rapid changes in water level and other conditions often created by a developing 
watershed can also be destructive of its functioning. Like the river, the Great Swamp must be viewed in terms of 
its whole watershed. In addition to the precipitation that falls on it directly, water flows into the swamp in major 
brooks, through 77 stormwater outfalls, intermittent streams, wastewater treatment plant discharge, and by 
seepage from shallow groundwater. Loantaka Brook flows into Great Brook in Harding Township. Great Brook is 
also joined by Primrose Brook. Further to the west, Black Brook drains the terminal moraine area by the Green 
Village / Shunpike Road intersection area to the north side of Long Hill. For many decades, surface drainage in 
the swamp was augmented by an extensive system of man-made ditches that reduced the time required for water 
to reach an established channel. 
 
The usual result of development in a watershed is to increase peak flows from storms and decrease low flows due 
to loss of recharge. (See Figure 10.) Streams in the watershed also carry an increased amount of salt, petroleum 
and rubber residue from streets, as well as sediment from construction projects. Vegetation and animal life of the 
Great Swamp are sensitive to these factors and cannot live with variable water levels, long periods of too much 
water, reduced water quality, or inundations of sediment. Changes in the Great Swamp caused by watershed 
development could be interpreted as being in conflict with the spirit of the federal government’s designation of 
the east end of the Great Swamp National Wildlife Refuge as a Wilderness Area. 
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                                                          Figure 10—Evapotranspiration Chart 
                                                                 Source: U.S. Environmental Protection Agency 
 
 
The swamp is a composite of natural features and must be defined from that viewpoint. Chronically wet soils 
(Soil Conservation Service definition) and vegetation that reflects a requirement for water (information obtained 
from infrared photographs) delineate the natural entity of the swamp. The swamp is made up of contiguous 
wetlands as defined in the New Jersey Freshwater Wetlands Protection Act as: 
 
“areas inundated or saturated by surface or groundwater at a frequency and duration sufficient to support, and that 
under normal circumstances does support, a prevalence of vegetation typically adapted for life in saturated soil 
conditions, commonly known as hydrophytic vegetation…” 
 
The 240-foot contour line which reflects the flood hazard area for the Great Swamp in Chatham Township also 
helps to define the limits of the swamp. The swamp is also dotted with higher lands, a legacy of ancient Lake 
Passaic. 
 
Development occurred in parts of the Great Swamp before the federal and state wetlands laws were enacted. High 
water tables and poorly drained soils have resulted in flooding or wet basement problems for structures there. 
Runoff from higher lands has traditionally been directed to the Great Swamp. A stormwater study completed in 
1997 identified 77 stormwater outfalls carrying substantial quantities of runoff that otherwise would have reached 
the swamp more gradually as flow over land and from groundwater replenishment from infiltration. 
 
Hydrology in the Great Swamp Basin 
The Great Swamp is critically affected by the five major streams flowing into and through it. From east to west 
they are: Black Brook and Loantaka Brook in Chatham Township, Great Brook, Primrose Brook and the Passaic 
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River. (See Figure 11.) The Great Swamp reduces extremes of streamflow from the four major feeder streams 
caused by weather and seasonal changes in two ways: by holding peak flows from storm events and discharging 
stored groundwater during dry periods. Land use changes in the watershed affect the swamp to various degrees 
depending on the nature and the location of the change. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
                                   Figure 11 - Subwatersheds Tributary to the Great Swamp 
 
 
Observations by the U.S. Fish and Wildlife Service, the Soil Conservation District, consultants and residents 
include increased frequency of road flooding, flooded basements, an increase in the frequency and magnitude of 
peak stream flows causing erosion of stream banks and downstream deposition of sediment. The U.S. Fish and 
Wildlife Service is experiencing difficulties in managing the water levels in the refuge. There is concern that 
increasing development will increase flooding.  
 
Because of concerns regarding negative impacts to the swamp from increasing development and expanded sewer 
facilities, the Commissioner of the New Jersey Department of Environmental Protection in 1989 issued an 
administrative order establishing the Great Swamp Watershed Advisory Committee (GSWAC). The committee 
was created to study and make recommendations regarding the Great Swamp.CH2M Hill, hydrologists, evaluated 
the hydrology of the Great Swamp by developing a hydrologic budget to study water flow into and out of the 
swamp. The budget helps us to understand the problems identified above and the effects that future land use 
changes will have on the swamp’s hydrologic process. The water that enters the system (inflow) minus the water 
that leaves the system (outflow) equals the change of storage of water within the basin. On an annual basis, a 
change in storage could be caused by depletion of groundwater which would lower groundwater levels. Another 
mechanism for changing the annual storage would be to construct or remove a surface water reservoir, changing 
the volume of surface water that can be stored within the system. 
 
The inflows to the basin and the outflows from the basin can be summarized by the following terms: 
 
Inflows 
Precipitation      – average annual precipitation 
Subsurface Inflow     – regional groundwater flow into the basin 
Imported Water      – water supply from outside the basin and transferred into it, 
          e.g,. sewage treatment plant discharges) 
Flow from Surface Storage    – flow from draining wetlands 
Flow from Groundwater Storage    – depletion of groundwater 
 
Outflows 
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Surface Outflow     – total runoff / stream flow leaving the basin 
Evapotranspiration     – water leaving the basin via evaporation from all water, 
          soil, snow, ice, vegetation, and other surfaces, plus plant  
          transpiration 
Consumptive Use     – domestic, commercial, and industrial use 
Flow to Surface Storage     – increase in surface water storage, such as flooding 
          wetlands, raising reservoir levels, or forming new 
          impoundments 
Flow to Groundwater Storage    – artificial recharge 
 
CH2M Hill conducted the hydrologic budget study in 1991. The results of the study indicate that increased 
volumes of runoff flow into the swamp, but not necessarily through it. Increased annual volumes of surface runoff 
from land use changes between 1963 and 2000 were assumed by the study to be mostly the result of decreased 
evapotranspiration, and, to a lesser extent of decreased groundwater recharge. Should this continue, the duration 
and depth of water ponded within the Great Swamp may increase over present levels for the same amount of 
rainfall. Available data are insufficient to quantify these changes directly; however, various methodologies were 
used to investigate the impacts of land use changes. For example, past land use changes from open or forested 
sites to less pervious land coverage have probably resulted in the bulk of the change in runoff volumes and peak 
flows. However, less intensive land use changes, such as substantial large-lot residential development, may have a 
long-term impact on the budget through changes or loss of evapotranspiration. This strongly suggests that 
retention of shade trees is extremely important to help control stormwater runoff. 
 
A more recent study completed in 1997 by environmental consultants verifies that developed areas in the 
watershed are contributing much higher than expected stormwater runoff volumes to the swamp. The results were 
from monitoring in Chatham Township at a 42” diameter pipe draining a 269.8 acre area of 1/2 acre zoning with 
20% impervious cover in Wickham Woods. The study pointed out that this must be due to the fact that 75% of the 
area is composed of extensively disturbed soils, disturbed by the 1/2 acre density residential development.  
 
New Jersey Department of Environmental Protection 
Surface Water Quality Classifications in Chatham Township 
 
The New Jersey Department of Environmental Protection (DEP) establishes classifications for water bodies in the 
state. These classifications are in place to protect designated uses and give DEP a basis for regulating discharges 
to these waterbodies. The state also assigns an antidegradation category to all waters. 
 
Loantaka and Black Brooks are classified as Non-trout, Category Two waters. This means that all discharges must 
meet certain standards and must also establish that the discharge will create minimal, if any, degradation. The 
Great Swamp National Wildlife Refuge is classified as a Non-trout, Category One water. This means that any 
discharge to the refuge cannot cause a measurable or calculable change to its water quality. In addition, any 
discharge to Loantaka Brook or Black Brook or any tributary must result in no measurable or calculable change to 
the downstream Refuge. 
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Chapter 4 
 
CLIMATE AND AIR QUALITY 
 
The drainage, vegetation, and wildlife patterns of a region are largely determined by climate interacting with the 
geology and soils of the region. The most important climatic factors are wind velocity and direction, temperature 
variations, and precipitation. 
 
Many environmental problems are associated with the atmosphere and climate. Extremes in weather can have 
disastrous effects — floods, storm damage to vegetation and man-made structures, wildlife destruction, and 
droughts. Air pollution can also have detrimental effects. 
 
New Jersey is in the same north-south position as Northern California, Salt Lake City (Utah), Boulder (Colorado), 
Portugal, Southern Italy, Turkey, Mongolia’s Gobi Desert, and North Korea. Clearly, climatic conditions in these 
places are quite different. Latitudinal position, then, is only one of a number of factors that determine the climate 
of a region. In addition to the angle of the sun’s rays and the length of daylight (factors determined by the 
latitude), an area’s altitude and nearness to oceans and mountain ranges have an influence on its climate. Also 
important are the source and direction of air masses that flow over a region. 
 
New Jersey has a humid continental climate, similar to the midwestern states. A continental climate is 
characterized by significant variations between the temperatures of summer and winter, specifically, by a range in 
temperature of 40 degrees or more from the coldest month of the year to the warmest month. This climate also 
displays relatively large daily and day-to-day temperature fluctuations. 
 
These cold winters and near-tropical summers result from the direction of the seasonal prevailing winds. Our 
latitudinal position places us within the global wind system known as the Prevailing Westerlies. Due to the 
influence of these winds, weather in the mid-latitudes generally moves from west to east. 
 
Winter 
 
In wintertime the prevailing winds are from the northwest, subjecting us to the regular invasion of cold air masses 
moving down from Canada. These outpourings of polar air are warmed slightly in their passage across the 
Midwest and eastern mountains, but not enough to protect us from bone-chilling temperatures. All weather 
monitoring stations in the northern part of the state have experienced -15°F (-26°C) or lower. 
 
According to the Office of the New Jersey State Climatologist at Rutgers University for the month of January, 
which is the coldest month, temperatures at the National Weather Service station at Canoe Brook in Millburn 
Township range from a mean low of 18°F (-8°C) to a mean high of 40.4°F (5°C). The record low temperature for 
that station is -26°F (-32°C). The average annual degree days recorded at Newark Airport are 5,595, with 4,481 of 
them, or 80%, occurring between November 1 and March 31. Degree days are the measurements for space 
heating. They are computed by determining for each day the number of degrees that the median temperature falls 
below 65°F (18°C). 
 
Summer 
 
During the summer, warm tropical air masses move into New Jersey from the Southwest and South. Many of 
these moist, hot air masses originate over the Gulf of Mexico, flow inland, and then travel over very warm land 
before reaching New Jersey. At Canoe Brook, the average temperature for July, the warmest month, is 74°F 
(23°C). July temperatures average higher than 70°F (21°C) throughout the entire state, although shore and 
mountain areas are colder than inland and northeastern locales. Occasional heat waves elevate the mercury to the 
nineties and sometimes over 100°F (38°C), especially during July and August. The highest recorded temperature 
at Canoe Brook from January 1931 through August 2010 was 107°F (42 °C) on July 7, 2010. 
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Of special interest to gardeners is the average length of the frost-free season. The average date for the last killing 
Spring frost is May 4 and the the first frost in Fall is around October 7, giving, on the average, 155 days free of 
frost. 
 
In general temperature has been rising throughout our state as illustrated in Figure 11A. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      Figure 11A  Source:  http://climate.rutgers.edu/stateclim_v1/images/nj_temp.jpg 
 
Precipitation 
New Jersey’s precipitation is well above the national average of 20 inches per year. The southeast coast of New 
Jersey receives about 40 inches, and the north central part of the state receives up to 51 inches. Chatham’s average 
annual precipitation is 49.56 inches. 
 
The number of days a month with measurable precipitation averages 8 for each of the months of September, 
October, and November and 9 to 12 for the other months of the year. In total, almost 120 days a year have 
measurable precipitation. Rainfall is well distributed throughout the year, but is heavier during the summer. 
Average monthly precipitation varies from a low of 2.8 inches in February to a high of 4.89 inches in September. 
 
The mean snowfall at Canoe Brook recording station is 29 inches a year.  New Jersey occasionally experiences 
snowfalls of 10 or more inches in a single storm. Snow seldom occurs in Northern New Jersey before mid-
October or after April 20. 
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Figure 11B indicates that statewide precipitation has also been gradually increasing. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                 Figure 11B  Source:  http://climate.rutgers.edu/stateclim_v1/images/nj_pcp.jpg 
 
 
Drought 
Not all years are equally wet, however. Yearly rainfall may be 15 inches less than average - 30 inches less than in 
a wet year. Brief periods of drought during the growing season are not uncommon, but prolonged droughts are 
relatively rare, occurring, on the average, once in 15 years. The drought of early to mid-1960’s was very severe. 
While Chatham Township residents have had to put up with water use restrictions in such times, they have not 
suffered as much as towns in the state with a less adequate water supply. 
 
During the 1960’s, many towns allowed development to take place on soil that appeared dry and stable only to 
find, in later years when rainfall returned to normal, that those subdivisions had serious problems with drainage 
and water-related building characteristics. Such mistakes can be avoided by making use of the Soils Maps 
prepared by the Soil Conservation Service. 
 
Floods 
At the other extreme is the flooding which results from the severe storms which converge on New Jersey from 
three directions. Polar storms originate in Canada, cross the Great Lakes region, and then move down the St. 
Lawrence Valley, the southern fringes of these storms have an important influence on the weather of the northern 
part of the state. Continental disturbances begin over western U.S. and areas and move eastward. Our heaviest 
rains, however, come from storms of tropical origin. 
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Storm systems may be born in the Gulf of Mexico, the Caribbean, or off the Carolinas, and travel northerly across 
ocean or land. Some of these storms may be of sufficient strength to be classified as hurricanes, but storm systems 
of less intensity may still dump considerable rain on our state. 
 
The centers of these tropical disturbances often pass some distance off the coast of New Jersey. Occasionally, 
though, tropical storms move inland on the southern Atlantic coast and move northward either through or to the 
west of New Jersey. Finally, a tropical disturbance may decay south of the state, before its center can reach us. 
Any of these situations may produce very heavy rainfall over all or part of New Jersey. 
 
While most occurrences of very heavy rainfall are associated with tropical disturbances, it is important to realize 
that cloudburst-type rainfall in a limited area can produce very heavy rainfall also. 
 
From the standpoint of flooding, we have been very fortunate during the last six decades; actual flooding has been 
far below potential. At any time, we in New Jersey could experience floods of great magnitude. The following 
table indicates the degree of severity of storms which have hit New Jersey in the past 130 years. 
 
                                                      Some Past Heavy Rainfalls in New Jersey 
 

Date  Location Cited Rainfall Remarks 
Aug. 5, 1843 Newark 15"  
Sept. 21-23, 1882 Paterson and South Orange 11"- 17.9" Hurricane just touching the southern 
    New Jersey coast 
Sept (month) 1882 Paterson 25.98" Total monthly rain fall 
July 30-31, 1889 South Orange 8.40" Heavy flood damage 
Oct 8-9, 1903 Newark, Paterson & Perth Amboy 10+" Decaying tropical storm off coast 
Sept 17-21, 1938 New Jersey 6-11" Passage of hurricane off New Jersey coast 
Aug. 19-20, 1939 Tuckerton 1 4.81" Decaying tropical storm 
Sept 1, 1940 Clayton 10.52" Heavy thunderstorm actively along with a 
    tropical storm centered 150 miles east of the 
    New Jersey coast 
Aug. 11-16, 1955 Sussex County 8.10" Hurricane Diane traversed Central New 
    Jersey in a northeasterly direction 
Aug. 26-28, 1971 New Jersey 3.05-11.43" Hurricane Doria 
  Chatham 9.33"  
Sept 11-14, 1971 Northeastern New Jersey 4.54"-7.50" Tropical storm Heidi moving north 
    northeastward, passing well off the 
    New Jersey Coast 
Aug. 3-7, 1978 Morristown 8.1" Four day continuous rainfall 
July 26, 1981 Madison 4.0"  
October 1993 Madison 8.0" High intensity storm 
September 1999 Madison +10.0" Hurricane Floyd 
September 2004 Maplewood 5.5” Hurricane Ivan 
April 2007 North/Central NJ 6-8” Severe rain storm 
March 2010 Long Hill Township 7.5” Four day rainfall 
March 2011 Morris, Essex, Passaic 4.0+” Fifth worst innundation of Passaic basin 
August 2011 Morris & all New Jersey 10.0+” Tropical Storm Irene,(3rd wettest rainstorm, 
    worst flooding) 
Source: Floods of August and September, 1971, in New Jersey, New Jersey Department of Environmental Protection with USGS and 
NJDEP NJGS Daily Precipitation Charts, 1982, Office of the NJ State Climatologist at Rutgers University 
(http://climate.rutgers.edu/stateclim/?section=menu&%20target=climate_summaries). 

 
Air Quality 
 
Air pollution exposure occurs throughout New Jersey. Airborne pollutants are created by industry, utilities, 
manufacturing and commercial facilities, vehicles and residential activities (such as home heating, cooking and 
electrical appliances) and many other sources. Most of the air pollution in Chatham Township comes to us from 
external sources. Prevailing winds in New Jersey are from the southwest in summer (when pollution levels are 
higher) and from the northwest in winter. Thus much of our air pollution blows from the Washington, Baltimore 
and Philadelphia metropolitan areas to New Jersey. 
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Chatham Township benefits from the relatively high percentage of tree cover in and around town which helps to 
cleanse the air of pollution. Multiplying this benefit are the “islands of green” that are found in surrounding areas: 
the Great Swamp, Jockey Hollow National Park and the Morris County Park System. 
 
After the passage of the Clean Air Act in 1970, the USEPA set National Ambient Air Quality Standards 
(NAAQS) for five pollutants, ozone, sulfur dioxide, carbon monoxide, nitrogen dioxide and particulate matter. 
These pollutants are addressed throughout the country through a planning process and the concentrations of these 
pollutants in air have been monitored for compliance with the air quality standards. Since 1970, concentrations of 
these six pollutants have been significantly reduced in New Jersey. The state is now in compliance with all 
NAAQS, except for ozone. and particulate matter and Chatham Township is in a region that has been in 
compliance with (i.e. below) the particulate matter standard for several years. 
 
The EPA and New Jersey Department of Environmental Protection (NJDEP) developed the Air Quality Index 
(AQI) shown in Figure 11C below. It is based on the five NAAQS.  Generally the index value of100 is equal to 
the primary, or health based, NAAQS for each pollutant. The AQI rating for any reporting source is equal to the 
highest (i.e. worst) rating recorded for any pollutant within that area. The AQI is available in real-time on the 
internet for many monitoring sites. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                    * 100 is s et equal to the relevant Am bient Air Quality Standard 
 
                                                Figure 11C        Source: NJDEP Air Quality Report 2010 
 
 
Chatham Township is located in the Suburban Air Quality Index Region, which includes Middlesex, Morris and 
Somerset Counties. For 2010 the Suburban Region reported 286 green days, 63 yellow days and only16 orange 
days. There were no Unhealthy or Very Unhealthy days. The Suburban Region ranked fifth out of  the 9 State 
regions. 
 
The monitoring sites closest to Chatham Township are located in Chester (Morris County) and Morristown. The 
Chester site monitors for nitrogen dioxide (NO2), ozone (O3), sulfur dioxide (SO2) and meteorological 
conditions. It should be noted that actual pollutant measurements for Chatham Township would be somewhat 
worse than the Chester readings since the latter does not include the I- 
287 corridor and more congested intervening areas. 
 
The following summaries for ground-level ozone and particulates are summarized from the 2010 Air Quality 
Report published by the NJDEP Division of Air Quality (NJDEP Division of Air Quality web site). 
 
 
Ground-level Ozone 
Ground-level ozone causes serious adverse health and environmental effects. It forms in 

 
Air Quality Index 

 
Numerical AQI 

Rating* 
 
Descriptive Rating 

AQI Color 
Code 

0 – 50 Good Green 
51 – 100 Moderate Yellow 

Unhealthy for 
101 – 150 Sensitive Groups Orange 
151 – 200 Unhealthy Red 
201 -300 Very Unhealthy Purple 
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the air from volatile organic compounds (VOCs) and nitrogen oxides (NOx) under conditions of high temperature 
and bright sunlight. Sources include vehicles, power plants and factories. The hottest days of summer can yield 
unhealthy levels of ozone. Ozone is monitored at both the Chester and Flemington air quality stations. 
 
Figure 11D shows the number of days the ozone standards were exceeded per year at the Chester monitoring 
station. The 1-hour ozone standard is an average of 0.12 parts per million (ppm), and the 8- hour ozone standard 
(that became effective in 2008) is an average of 0.075ppm. The 8-hour ecceedence days for 2000 through 2007 
are significantly understated since they are based in the previous standard of .080ppm. 
 
 

Days Ozone Levels Exceeded Standard 
 

 

 
Year 

# of days with 1-hour 
averages above 0.12ppm 

# of days with 8-hour  above 
0.075ppm 

2000 0 6 
2001 0 15 
2002 2 27 
2003 0 5 
2004 0 0 
2005 0 3 
2006 0 8 
2007 0 8 
2008 0 9 
2009 0 1 
2010 0 5 

 
                                          Figure 11D          Source: NJDEP Air Quality Reports (2000 - 2010) 
 
 
There were no exceedances of the 1-hour standard in 2010. However, the 8-hour ozone standard was exceeded 5 
times in Chester . The Clean Air Act requires that all areas of the country be evaluated and then classified as 
attainment or nonattainment areas for each of the National Ambient Air Quality Standards (NAAQS).  Based on 
the 3-year period from January 2008 through December 2010, the USEPA has designated all of New Jersey as 
non-attainment with respect to the 8-hour ozone standard (NJDEP Division of Air Quality 2010). 
 
Particulates 
Particulate air pollution consists of both solid particles and liquid droplets suspended in the atmosphere, usually 
less than 70 microns in diameter. In addition to human health and environmental effects, particulate matter is a 
major cause of reduced visibility. Particles larger than 10 microns are usually trapped by the human respiratory 
system before they reach the lungs, whereas coarse particles smaller than 10 microns (PM10) are considered 
harmful, while fine particles less than 2.5 microns (PM2.5) are even more detrimental to human health. Coarse 
particle sources include windblown dust and industrial sources, while fine particles come from combustion 
sources or are formed in the atmosphere from gasses. 
 
The nearest monitoring sites for particulates are in Chester and Morristown (for PM2.5) and in Trenton (for 
PM10). In 2010, the results at the Trenton site did not exceed the PM10 24- hour maximum standard of  50µg/M3 
* or the annual average standard of 50µg/M3; values were 66µg/M3 and 2µg/M3 respectively. The annual PM2.5 
average at Chester was 7.5µg/M3, and at Morristown it was 8.7µg/M3; both below the standard of 15µg/M3 
annual average. The PM2.5 24- hour maximum value of 26.9µg/M3 in Chester was within the new 24-hour 
maximum standard of 35µg/M3 but Morristown exceeded that standard for just one day with its highest 
concentration of 41.0µg/M3. 
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*   µg/M3 = micrograms per cubic meter of air (a microgram is one millionth (10-6) of a gram). 
 
 
 
Radon 
Radon is a radioactive gas, which occurs as a natural decay product of uranium and can be found in all soils. 
Indoors it can become concentrated and long exposure has been linked to lung cancer. Radon is measured in 
picoCuries per liter (pCi/L) of air. The average U.S. indoor level is 1.3 pCi/L. The U.S. Environmental Protection 
Agency and NJDEP recommend that action be taken to reduce radon levels if the level in the home is greater than 
or equal to 4 pCi/L. Chatham Township is rated Tier 2, Moderate Radon Potential (NJDEP Radon Program). 
However municipalities on Chatham Township's western border are rated Tier 1, High Radon Potential. 
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                                                                               Chapter 5 
SOILS 
 
Formation of the Soils 
Soil is a natural body on the earth’s surface in which plants grow. It is a mixture of varying proportions of rock, 
minerals, organic matter, water and air. The main constituents are rock and mineral particles produced by the 
weathering process from the parent material of the soil. The parent material of soil is either local bedrock or 
material brought to its location by glacial ice, water, wind or environmental forces. These particles become mixed 
with decaying vegetables and animals that have fallen to the ground. The spaces between the combination of 
organic and inorganic particles fill with air and water and the end result is soil. 
 
Soil Characteristics 
Soils differ from one to the other in different localities and within short distances. The chemical composition and 
physical structure of the soil at any given location is determined by the kind of geological material from which it 
originates, by the vegetation cover, length of time that soil has been weathered, by the topography and by artificial 
changes caused by human activities. 
 
The general texture of a soil depends on the proportions of particles of various sizes of which it is constituted. Soil 
particles are arbitrarily divided into sand, silt and clay. Particles of sand range in size from 2 to 0.05 mm. in 
diameter those of silt from 0.05 to 0.002 mm.; and those of clay smaller than 0.002 mm. In general, sand particles 
can easily be seen by the naked eye and feel pronouncedly rough or gritty to the touch. Silt particles can scarcely 
be seen without the aid of a microscope and feel like flour when rubbed through the fingers. Clay particles are 
invisible to the naked eye and form a gummy mass when wet. 
 
Soils are classified according to the proportions of sand, silt and clay. Single soil classes seldom exist alone. Soil 
scientists use terms like sandy clay, silty clay, clay loam, sandy clay loam, silty clay loam, sandy loam, silt loam 
and loamy sand. Loam soils, for example, contain 7 to 27 percent clay, 28 to 50 percent silt and less than 52 
percent sand. 
 
The texture triangle shown in Figure 12 gives the names of the soil classes and the percentage of different particle 
sizes in each class. 
 
The texture of a soil greatly affects its productivity. Soils with a high percentage of sand are usually incapable of 
storing water to provide the best plant growth and lose large amounts of plant-nutrient minerals by leaching to the 
subsoil. Soils containing a larger percentage of finer particles, for example, the clays and loams, are excellent 
reservoirs for water and contain readily available mineral materials. Heavy clay soils composed largely of clay 
particles, however, tend to contain a water excess; these soils have a gummy texture rendering them resistant to 
cultivation and are frequently inadequately aerated for normal plant growth. The chemical composition of clay 
also allows the water to bond to the individual particles. The effectiveness of the bonding is increased by the 
unusually high surface-tovolume ratio of the clay particles. As a result, clay expands when wet. As it dries, it 
shrinks and cracks. 
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                                                 Figure 12—Soil Texture Triangle 
                                                 Source: Getting It All Together, 1980. 
 
The organic fraction of soils is composed of undecayed plant and animal debris, together with variable amounts of 
an amorphous organic material called “humus”. The organic fraction makes up 2 to 5 percent of the surface soils 
in humid regions, but may be less than 0.5 percent in and soils or more than 95 percent in peat soils. Peat soils or 
muck are located particularly in swamp and marsh areas. An unusual characteristic of muck soil is its ability to 
burn when dried and ignited because of its high carbon content. A rough estimate can be made by observing the 
color of the soil; usually the darker the soil, the higher the percentage of organics. 
 
The spaces between the minerals and organic materials are occupied by water or air. The relative amount of water 
and air in soil depends on local precipitation and on the properties of the soil itself. Water flows through the soil 
under the force of gravity until it reaches a depth at which all of the interparticle space is filled with water. This 
level is called the “water table”. The depth of the water table below the surface of the ground varies with time, 
depending on precipitation level. In general, the water table reaches a high point in the late spring. The long-term 
average level of this high point is called the “seasonal high water table”. It can be determined at any specific 
location by color changes in the soil. Long-term presence of water gives the soil a grayish color, whereas soil that 
has fairly steady exposure to air is a brownish or reddish color due to oxidation of iron in the soil particles. Red 
color in a soil, therefore, is generally an indication that the soil is well-drained, not excessively humid and fertile. 
This generalization is particularly true in the southeastern United States but is not always true in other parts of the 
world, where reddish color in the soil may be the result of freshly formed mineral materials not chemically 
available for plant use. Almost all yellow or yellowish soils are low in fertility. They owe their color to iron 
oxides that have reacted chemically, thus a sign of poorly drained land. Grayish soils may be deficient in iron or 
oxygen, or these soils may have an excess of alkaline salts such as calcium carbonate. The gray discoloration is 
also present in soils which are flooded regularly. 
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Soil Profiles 
Water, which infiltrates into soil, sorts the soil materials by carrying the finer particles into deeper pore spaces 
and leaving the coarser particles in place. The simultaneous process of accumulation of material and 
differentiation of that material into layers is called “soil horizons” which takes place over a long period of time. 
The soil horizon structure shown in Figure 13 can often be seen in road cuts and other sites where excavation has 
exposed the soil. The surface layer, or “A” horizon, is referred to the topsoil or zone of leaching. The farmer is 
primarily interested in the properties of the “N’ horizon, while the engineer is concerned with deeper layers that 
remain after the “A” horizon has been removed from a construction site. The “B” horizon is called the sub-soil or 
zone of accumulation of material leached from the “A” horizon or formed in places as a result of weathering. 
Most soils in Morris County have a “B” horizon in which clays and associated oxides of iron and aluminum 
leached from “A” horizon have accumulated. The “B” horizon is generally firmer and lighter colored than the “A” 
horizon but darker colored that the “C” horizon. Most younger soils have a weakly developed “B” horizon. The 
“C” horizon is below the “A” and “B” horizons. It consists of material that is little altered by the soil forming 
process but may be modified by weathering. The “C” horizon is commonly called “parent material”. This layer 
varies in depth from just a few feet to tens of feet. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                          Figure 13—Soil Horizon Structure 
                                                          Source: Getting It All Together:, 1980. 
 
Most of the soils in Morris County have a distinct subsoil. It is believed that some of the lime and other soluble 
salts were leached before the translocation of iron and clay took place. Well drained and moderately well drained 
soils in Morris Country have a yellowish-brown or reddish-brown subsoil. These colors are mainly caused by thin 
coatings of iron oxides or sand and silt grams. 
 
The infiltration rate is the rate at which water enters the soil at the soil surface. It is controlled by surface 
conditions. Hydrologic soil groups (HSG) are used to estimate runoff from precipitation. HSG also indicates the 
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transmission rate—the rate at which the water moves within the soil. This rate is controlled by the soil profile. 
Soils not protected by vegetation are assigned to one of four groups. They are grouped according to the intake of 
water when the soils are thoroughly wet and receive precipitation from long duration storms. The four hydrologic 
soil groups are: 
 
 
Group A  
 
 
 
 
Group B 
 
 
 
 
Group C 
 
 
 
 
Group D 
 
 
 
 
 
As a result of urbanization, the soil profile may be considerably altered and the listed group classification may no 
longer apply, In these circumstances, use the following to determine HSG according to the texture of the new 
surface soil, provided that significant compaction has not occurred: 
 
HSG Soil Textures 
 
A  Sand, Loamy Sand or Sandy Loam 
 
B  Silt Loam or Loam 
 
C  Sandy Clay Loam 
 
D  Clay Loam, Silty Clay Loam, Sandy Clay, Silty Clay or Clay 
 
Some soils in the list are in Group D because of a high water table that creates a drainage problem. Once these 
soils are effectively drained, they are placed in different groups. Well drained, coarse texture soils with high 
infiltration capacity minimizes surface runoff. Extensive root development in the surface layer also increases 
infiltration; bare, compacted soil increases runoff. 
 
Hydric soil groups for Chatham Township are shown in Figure 13A. 
 
 
 
 
 
 
 

Soils having a moderate infiltration rate when thoroughly wet. These consist chiefly of moderately 
deep or deep, moderately well drained or well drained soils that have moderately fine texture to 
moderately coarse texture. These soils have a moderate rate of water transmission (.15—.30 in/hr). 

Soils having a slow infiltration rate when thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or soils of moderately fine texture or fine 
texture. These soils have a slow rate of water transmission (0.05- 0.15 in/hr). 

Soils have a very slow infiltration rate (high runoff potential) when thoroughly wet.  These consist 
chiefly of clay that has high shrink-swell potential, soils that have a permanent high water table, 
soils that have a clay pan or clay layer at or near the surface, and soils that are shallow over nearly 
impervious material. These soils have a slow rate of water transmission (0-0.05 in/hr).

Soils having a higher filtration rate (low runoff potential) when thoroughly wet. These consist 
mainly of deep, well drained to excessively drained sand or gravely sand. These soils have a high 
rate of water transmission (greater than 0.30 in/hr).
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                                            Figure 13A Chatham Township Hydric Soil Groups 
 
 
                                                 
 
The physical characteristics of soils vary greatly. Analysis of Morris County soils is found in a soil survey 
completed by the US Department of Agriculture’s Soil Conservation Service (S.C.S) and published in 1976 and 
revised in 1999. This study was done by soil scientists using geological and topographical maps and aerial 
photographs. On-site investigations were also made by the soil scientists going through the different areas 
observing the length and shape of slope of the terrain, the texture, color, mineralogy,permeability, water level and 
depth of soils. In order to analyze the soil characteristics, samples were taken using auger borings; to a depth of 5 
feet, or observations were made in pits by a backhoe to a depth of 8 to 10 feet. In developed areas, road cuts and 
foundation holes were observed. 
 
Detailed descriptions of each soil series found in the area are given as well as interpretations about the potential 
use of each soil for farming, roads, dwellings, recreation, septic systems, engineering and other uses. Engineering 
properties such as depth of bedrock, seasonal high water table percolation rate, drainage potential, shrink-well 
potential etc. are also included. Limitations for soil uses are expressed as slight, moderate and severe. These terms 
are defined as follows: 
 
 
Slight  
 
 
 
Moderate 
 
 
 
Severe 
 
 
 
 
Chatham Township Soils 
 
The Soils Map of Chatham Township is taken from the Morris Country Soil Survey. It shows the location of the 
different soil series and their relation to other landscape features. A soils series consists of all of those soils which 
are essentially alike in all major profile characteristics except the texture of the surface layer. Each area on a soil 
layer is identified by a series of letters and numbers. The first capitalized letter and any lower case letters that may 
follow are abbreviations for the name of the soil series (Pt for Pompton). The second capital letter signifies the 
average percent of slope of the areanearly flat land is classified as A, and as the slope increases the lettering 
progresses from A to E or F. If the digit 2 is appended of the slope category, it denotes eroded soil. “No A” is 
Norton soil nearly flat. “No C2” is Norton Soil with a slope from 6% to 12% which has undergone prior erosion. 
The soils series plus its slope designation is called a “soils type”. Soil series names like “Norton” usually derive 
from the place where a soil with a particular set of characteristics was first analyzed. These names have been 
systematized on a national basis by the SCS. 
 
The General Soil Map of Morris County shows that Chatham Township soils fall into several soil associations. A 
soil association is a landscape with a distinctive pattern of soils, consisting of one or more major soils and several 
minor soils. Almost 14% of the Great Swamp is located in Chatham Township and categorized as Carlisle Muck 
(Cm) on the SCS map. This soil is in low swampy areas. The Carlisle series consists of deep, nearly level, very 
poor organic soils. Over a period of thousands of years, this swamp has gradually been filled by the accumulation 

Soils are relatively free of limitations affecting the intended use, or with limitations that are easy 
to overcome by use of normal equipment and/or methods. 

Soil properties are unfavorable but can be overcome by careful planning, design and management 
at somewhat greater costs 

Soil properties are so unfavorable resulting from the effects of steep slopes, high water table, stream 
flooding, unfavorable soil texture, acidity, large numbers of stones, rock, etc. The limitations are 
such that they can be overcome only by exceptional, costly or complex measures. 
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of organic material or a mixture of a mineral sediment and organic material.. In a representative profile, the 
surface layer is black, highly decomposed muck about 18 inches thick. Below this and extending to a depth of 60 
inches, is a very dark, grayish-brown, decomposed mulch that contains many fibers and pieces of wood. 
Permeability and available water capacity is high. The water table is at or above the surface most of the time. 
These soils are compressible and unstable under load. Carlisle Muck is poorly suited to the community 
development. 
 
As of a 1988 survey, 40% of Chatham Township is mapped as Riverhead, Neshaminy or Penn Complex. 
Riverhead complex (Up) consists of well drained, nearly level to strongly sloping sandy and gravelly soils. Slopes 
range from 0 - 20 percent but are typically 5 to 12 percent. The underlying material is loose, unweathered, sorted 
sand and gravel out wash, most of which is granite material. Permeability and runoff is moderate (Group B). 
Neshaminy complex (Uk) consists of well-drained, gently sloping stony soils. Slopes commonly range from 3 to 8 
percent. Depth of bedrock is variable, ranges from 1 foot to more than 10 feet This complex is deep over a water 
table and has moderate permeability (Group B), rapid runoff, moderate to severe hazard of erosion. Perm complex 
(Um) consists of well-drained soils that are underlain by red shale bedrock. Slopes commonly range from 0 to 10 
percent. The soil material is residuum weathered from the underlying shale bedrock. On the sloping soils rapid 
runoff (Group C) causes a moderate hazard of erosion. 
 
Surrounding areas of the Great Swamp and also certain areas spread inside the Great Swamp consists of Pompton 
sandy loam, 3 to 8 percent slopes (PtB). This soil is in swales and waterways in relatively low positions and 
receives runoff from the surrounding uplands. 
. 
The section of Chatham Township that drains directly into the Passaic River dominantly consist of Ellington fine 
sandy loam, loamy subsoil variant 3 to 8 percent slope (EIB), 8 to 11 percent slopes (EIC) and 15 to 25 percent 
slopes (EID). The Ellington variant consists of gently sloping to steep, moderately well drained and somewhat 
poorly drained soils. This series formed gravelly material derived from shale, siltstone and sandstone and contains 
a small amount of other materials including granite gneiss. They are underlain at a depth of 36 to 72 inches by 
finer textured residual material weathered from trap or shale bedrock. Permeability is moderately slow and 
available water capacity is moderate. The high content of fine sand limits the capability and workability of the 
soils. 
 
One of the significant soils in Chatham Township is Riverhead gravelly sandy loam with 3 to 8 percent slopes 
(RmB) and 8 to 15 percent slopes (RmC). This type of soil covers Hickory Tree and certain sections of Green 
Village. The Riverhead series consists of well drained, nearly level to strongly sloping gravelly soils. This series 
of soils, formed in sandy and gravelly outwash, is derived mainly from granite material containing a small amount 
of shale, sandstone, quartzite and conglomerate. In a representative profile the surface layer is very dark, grayish-
brown, gravelly sandy loam and about 2 inches thick. Permeability is moderately rapid (Group C), and available 
water capacity is moderate. It exhibits excellent recharge capability. 
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Chapter 6 
 
VEGETATION 
 
The floodplain along the Passaic River and Loantaka Brook contains typical floodplain trees - red maple, silver 
maple, American elm, white ash, pin oak, white oak, swamp white oak and grey birch.  Floodplain shrubs found 
here are greenbrier, Japanese barberry, multiflora rose, poison ivy, spice bush, northern arrowwood, witch hazel, 
dogwood, and highbush blueberry.   
 
The Great Swamp and Black Brook area contain typical wetland as well as floodplain vegetation.  Areas of 
wetland can often be identified by the occurrence of skunk cabbage which only grows in wetlands.  Other 
understory plants commonly seen in and near the wetlands include jewelweed, greenbrier, soft rush and Japanese 
barberry along with cattails, spice bush, swamp azalea, and phragmites.  The cattails are still holding their own 
against the phragmites along the power lines.  
 
Upland areas on lands surrounding the Great Swamp contain sugar maple, Norway maple, black cherry, eastern 
red cedar, and white ash, with shrub and herbaceous understory species including mountain laurel, multiflora rose, 
poison ivy, Japanese barberry, microstegium, white snake root, garlic mustard, forsythia, and Japanese 
honeysuckle.  Other plants commonly found are sensitive fern, smartweed, spotted wintergreen, round-leaved 
pyrola, sedges, bittersweet, winged euonymus, tatarian honeysuckle, shagbark hickory, bitternut hickory, and tulip 
tree.  One area across the northerly section of the Township is characterized by sandy soils.  Vegetation here is 
pioneer because of the poor nutrient content of the soil.  Grey birch and horsetail along with andropogon grass 
such as little bluestem are commonly found. 
 
The western slopes of Long Hill were characterized by oak forest, remnants of which remain on the developed 
streets.  
 
Vegetation, both native and ornamental, never before threatened, has become the favorite forage for an increasing 
population of white-tailed deer. Jewelweed, azalea, day lily, rhododendron, and many perennials must be fenced if 
they are to survive. Shrinking habitat and absence of predators all contribute to the imbalance represented by the 
deer herds in the area - vegetation is not the only victim.  Our area is now recognized as a hot spot for Lyme 
disease. 
 
Multiflora rose has increased in density throughout the floodplains and uplands.  Because of deer browsing little 
other understory remains in those areas.  While multiflora rose does serve to anchor stream banks and banks along 
the Passaic River it obstructs foot travel through most woodlands and presumably crowds out native plants. 
 
Local conditions bring vegetative variety. Where bedrock is close to the surface, pioneer plants such as birch, 
andropogon grasses, and mosses can predominate.  Where wetlands and floodplains prevail, cattails, rushes, red 
maple, and spicebush are common. 
 
Vegetation is an important climate modifier. Vegetation can decrease wind velocities and turbulence, cool slowly, 
warm slowly, conserve moisture, produce oxygen for air replenishment and produce a clean air shed (Figure 14). 
The presence of vegetation is also a key factor in tempering climate on a smaller scale such as a house lot. A 
single tree transpiring 100 gallons-of water a day is equivalent to the cooling effect of five average room air 
conditioners, each of which runs 20 hours a day (Federer, 1970). Temperatures over grass are 10 degrees to 14 
degrees cooler than over exposed soil on a sunny summer day. Vegetation can also play a variety of other climate-
related roles, many of which are discussed in Plants, People and Environmental Quality by G.O. Robinette (1972). 
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                                             Figure 14—Temperatures by Vegetation Cover 
                                             Source: U.S. Environmental Protection Agency, 1992. 
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Acer rubrum 1 
Amelanchier Canadensis 18 
American beech 14 
American holly 13 
American hornbeam 15 
Arrowwood 26 
Betula alleghanensis 10 
Betula lenta 9 
Betula populifolia 11 
Bigtooth aspen 25 
Black birch 9 
Black cherry 8 
Black gum 6 
Blue beech 15 
Canoewood 24 
Carpinus caro/iniana 15 
Carya ovata 16 
Cherry birch 9 
Churchyard tree 18 
Clammy azalea 27 
Clethra 20 
Clethra alnifolia 20 
Common witchhazel 22 
Cornus florida 19 
Downy serviceberry 18 
Eastern redcedar 12 
Fagus grandifolia 14 
Flowering dogwood 19 
Fraxinus pennsy/vanica 17 
Gray birch 11 
Green ash 17 
Hamame/is virginiana 22 
Highbush blueberry 21 
hex opaca 13 
Ironwood 15 
Juneberry 18 
Juniperus virginiana 12 
Largetooth aspen 25 
Liriodendron tulipifera 24 
Liquidambar styraciflua 7 
Mahogany birch 9 
Musclewood 15 
Nyssa sylvatica 6 
Old field birch 11 
Pencil cedar 12 
Pin oak 5 

Poor man's soap 20 
Poplar 25 
Popu/us grandidentata 25 
Poverty birch 11 
Prunus serotina 8 
Quercus a/ba 2 
Quercus bicolor 3 
Quercus palustris 5 
Quercus rubra 4 
Red ash 17 
Red maple 1 
Red oak 4 
Rhododendron viscosum 27 
River ash 17 
Sassafras 23 
Sassafras a/bidum 23 
Scarlet maple 1 
Serviceberry 18 
Shadblow 18 
Shadbush 18 
Shagbark hickory 16 
Silver birch 10 
Small-toothed aspen 25 
Sourgum 6 
Summersweet 20 
Swamp azalea 27 
Swamp birch 10 
Swamp honeysuckle 27 
Swamp maple 1 
Swamp oak 5 
Swamp white oak 3 
Sweet birch 9 
Sweet pepperbush 20 
Sweetgum 7 
Tulip poplar 24 
Tuliptree 24 
Tupelo 6 
Vaccinium corymbosum 21 
Viburnum dentatum 26 
Virginia juniper 12 
White oak 2 
Wild cherry 8 
Witchhazel 22 
Yellow birch 10 
Yellow poplar 24 

Index 
to Common & Latin Names 

Welcome to Great Swamp National Wildlife Refuge, 7,800 
acres of public lands managed by the U.S. Fish & 

Wildlife Service. 

Use this guide to identify many of the trees and shrubs that 
grow along the boardwalk trail. Take your time as you walk 
along and get to know the trees and shrubs that surround 
you. The more you know, the more you notice... enjoy your 
walk. 

How TO USE THIS GUIDE... 

Locate the round yellow tag posted on a tree or shrub. 
Look up the corresponding number in this guide. 
Note: The trees are not in the same order as the guide. 
Some trees prefer wood edges, so look for them around the 
parking lot or at the start of the boardwalk. 

Read about the tree or shrub in order to get to know it a 
little better. 
• 	What makes it special? 
• 	What did early Americans use it for? 
• 	What is it used for today? 
• 	Can I plant this at home? 
• 	What birds and animals use it for food or shelter? 
• 	Key identification features. 

Now practice what you've learned—use this guide to find 
other unmarked trees with the same features. 

Trc 
...have been friends through the ages - they provide 
shade, clean air and water: they give its beauty, and 

inspire poetry and prose. 

are a source for wood for our homes and the 
furniture inside them, materials for our daily living, 

medicines, food and fuel. 

provide shelter andfood for our wildlife. 

As our own New Jersey license plate proclaims— 

Treasure our Trees. 
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I 
Red maple 
Acer rubrum  
Also known as... swamp maple,  
scarlet maple 

Leaves: Opposite, simple, usually 3 
lobes with toothed margins, 2 to 4 inches long. 
Flowers: One of the first trees to bloom in early spring, 
the small red flowers, which appear before the leaves, 
give the tree a distinctive reddish hue. Fruit: Character- 
istic maple "samara", a seed with two slightly divergent 
wings, ripening quickly in May to June. Bark: On young 
trees, smooth and light gray; with age becomes darker 
with scaly ridges and shallow furrows forming concentric 
circles. 

Red maple is the most frequently occurring species in 
New Jersey forests. It is a medium-sized native tree 

reaching heights of 40 to 75 feet with diameters of 1 to 
21/2 feet, preferring swamps and moist habitats. However, 
it is also found on the driest ridge-tops and in urban areas, 
demonstrating its broad adaptability. It is an early invader 
of old fields and cleared areas. 

INTERESTING FACTS 

The red maple's various names describe it perfectly. The 
Latin name rubrum means red and in all seasons of the 
year, this tree has something red about it - red blossoms 
in April, red seeds in May, crimson leaf stems in summer, 
scarlet foliage in autumn, and bright red twigs and buds in 
winter. The name swamp maple comes from its preferred 
habitat. 

VALUE TO MAN - YESTERDAY AND TODAY 

The wood is used for rough lumber, pallets, furniture, pulp-
wood, and firewood. The early settlers made inks and dyes 
from the bark of this tree. An excellent landscape tree, it is 
often planted in parks and along roadsides. It is relatively 
disease free, has good form, and displays a brilliant fall 
color. The sap can be made into syrup, but sugar maple 
is a better source. 

VALUE TO WILDLIFE 

In late winter and early spring, the buds and seeds provide 
a primary food source for gray squirrels; it is used for nest-
ing and cover by many species of birds, while seeds and 
buds are eaten by cardinals, rose-breasted grosbeak, and 
turkey. Deer browse the foliage of young trees. 
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i 	 Quercus bicolor 

Leaves. Alternate, simple, 5 to 9 inches long, with deep 
rounded lobes. Fall color is deep red to brown; leaves 
may  persist on the tree through winter, a key i dentfica-
tion feature. Fruit: Acorn, as much as an inch long; a 
light brown cap with raised bumpy scales covers 113 of 
the nut, which ripens to a deep brown. Bark: Light gray, 
scaly or deeply fissured into flat ridges. 

White oak is one of our largest and most valuable trees 
reaching heights of 100 feet, slow growing, but very 

long-lived, as much as 600 years. This native tree can be 
found in upland forests with other oaks and hickories. 

INTERESTING FACTS 

The Latin name a/ba means white and refers to the light 
gray bark or the light colored wood. Some of New Jersey's 
oldest trees are white oaks. The Mercer Oak, which stood 
until March 3, 2000, commemorated the 1777 Battle of 
Princeton, when a mortally wounded General Hugh Mercer 
was carried to the shade of this white oak. 

VALUE TO MAN - YESTERDAY AND TODAY 

White oak ranks high in economic importance, a place it 
has held since the earliest settlements in this country. The 
wood is very strong, heavy, and durable and is good for 
nearly any purpose for which wood can be used. The colo-
nists used it in shipbuilding (the gun deck and keel of the 
historic frigate Old Ironsides were of solid white oak) and 
also to build houses, bridges, barns, and mills. It is a wood 
having tight cooperage, a description of its abilities to hold 
liquids when fashioned into barrels and kegs. Today oak 
is a prized wood for furniture, flooring, interior trim, and it's 
a fireplace favorite. 

VALUE TO WILDLIFE 

Oaks are high on the list of valuable wildlife foods, espe-
cially the sweet acorns of the white oak. Many different 
birds and animals rely on these acorns for food, includ-
ing turkeys, blue jays, woodpeckers, raccoons, chipmunks, 
squirrels and deer. 

Leaves: Alternate, simple, 3 to 7 inches long with shallow 
rounded lobes, lower surface whitish. Fruit: Acorn about 
1 inch long, frequent/v borne in pairs on a very long 
stalk, a key identification feature. A mossy-like fringed 
cap covers from one-third to one-half of the acorn. Bark: 
Light gray, very thick, deeply furrowed into long, flat 
ridges. 

Swamp white oak, true to its common name, is most of-
ten found bordering swamps and wet areas. Of medium 

size, reaching heights of 50 to 90 feet and diameters of 2 to 
4 feet, this native tree may live 300 to 350 years. 

INTERESTING FACTS 

The Latin name bicolor means two-colored, and refers to 
the contrast between the dark green upper surface of the 
leaves and the silvery undersides, especially noticeable in 
a breeze. This is the only oak tree acorn to have a long 
stalk. The tree must be at least 20 years old to start pro-
ducing nuts, with good crops of acorns occurring every 3 
to 5 years and light crops during intervening years. The 
winter silhouette is very striking and coarse, the result of 
many secondary branches and small spur branches along 
the trunk. 

VALUE TO MAN - YESTERDAY AND TODAY 

Swamp white oak is a heavy, hard wood that is commer -
cially valuable and is frequently cut and sold as white oak. 
It has the same tight cooperage qualities as white oak and 
is used for barrels, kegs and other containers which hold 
liquids. The wood is also prized for furniture, crates, boats, 
and especially floors. The Iroquois used swamp white oak 
to treat cholera, broken bones, and tuberculosis. 

VALUE TO WILDLIFE 

The sweet acorns are an important food source for mal-
lards and wood ducks and are also eaten by many other 
kinds of wildlife found in the swamp, including turkeys, 
woodpeckers, squirrels, deer and beaver. 

Guide to Trees and Shrubs of Great Swamp Notional Wildlife Refuge 
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A 

Red oak 
Quercus rubra 

h.1 
Leaves: Alternate, simple, 5  
to 9 inches long with 7 to 11 	Q 
bristle-tipped lobes. Fruit: 
Brown acorn, 1 inch long with shallow saucer-shaped 
cup. Bark: Smooth, gray on young trees; on older trunks, 
darker, broken into flat-topped gray longitudinal ridges, 
described as "ski-trail bark". 

Red oak is a large native tree reaching heights of 70 to 
100 feet, with diameters of 2 to 3 feet. Found throughout 

New Jersey, it is the fastest growing of all oaks and lives 
200 to 300 years. 

INTERESTING FACTS 

The wood has a reddish color, the source of its Latin name 
rubra, meaning red. The red oak is the state tree of New 
Jersey and appears on the Treasure Our Trees license 
plate. 

VALUE TO MAN - YESTERDAY AND TODAY 

Although initially shunned in favor of the more valuable 
white oak, red oak has become an important lumber spe-
cies used for flooring, furniture and structural timbers. The 
presence of tannin makes the acorns taste bitter; native 
Americans boiled the acorns to leach out this soluble acid, 
leaving a tasty nut which they ground to make bread. Set-
tlers used oak bark for tanning leather. Unlike white oak, 
red oak wood has large open pores and cannot be used for 
storing liquids. 

Red oak is a good landscape tree growing rapidly, with 
bright fall color. It is used in parks, golf courses, and for 
street plantings. Recently, a serious disease called bacte-
rial leaf scorch is spreading among red oaks and pin oaks, 
slowly killing the trees; symptoms include a brown discol-
oration on the leaves. 

VALUE TO WILDLIFE 

Acorns are an energy-rich food source for turkey, bear and 
deer. Unlike white oak acorns, which mature in 1 season, 
red oak acorns take 2 years to mature thus providing an 
important food resource in the winter when other foods are 
scarce. Red oaks get a boost from forgetful squirrels and 
blue jays who bury acorns for later eating. 

Guide to Trees and Shrubs of Great Swamp National Wildlife Refuge 
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Pin oak 
Quercus palustris  
Also known as... swamp oak  

Leaves: Alternate, simple, 3 to 6 inches " 
long, bristle-tipped lobes, with deeply cut U shape on 
major lobes. Bright green above, pale green below, with 
small tufts of hair on the underside. Fruit: Small round 
acorns, only ½ inch, with a shallow cup. Bark: Smooth, 
light gray on young trees, becoming darker, finely 
grooved with shallow furrows on mature trees. 

in Latin, palustris refers to marshes or swamps where the 
I pin oak grows best. This is a medium sized tree reaching 
heights of 70 to 80 feet and diameters of 1 to 4 feet. It is 
fast growing, but relatively short-lived, reaching 150 years. 

INTERESTING FACTS 

The pin oak has a unique growth form. The uppermost 
branches point upward while the lower branches point 
toward the ground, giving the tree a distinctive pyramidal 
shape, a key identification feature in all seasons. The 
leaves turn a deep scarlet in fall and tend to remain on the 
tree through winter, another key identification feature. The 
common name pin oak refers to the numerous branches, 
resembling pins thrust into the wood, bristling outward at 
every angle. Unlike the sweet acorns of white oaks, acorns 
of the red and pin oaks are bitter due to the presence of 
tannic acid. This substance is also found in the leaves and 
is a major contributor to the dark color and acid water of 
bogs and swamps. 

VALUE TO MAN - YESTERDAY AND TODAY 

The wood is hard and heavy but has many small knots 
which reduce its quality and value. It has some use in con-
struction for shingles and mine props, and is a good fire-
wood. This is the most widely used oak for landscaping, 
especially in urban plantings. It is fast growing, tolerates 
wet soils and pollution, displays great fall color, has an at-
tractive silhouette, and is relatively disease-free. 

VALUE TO WILDLIFE 

Although we would find them bitter, the small pin oak 
acorns are eaten by many species of wildlife such as deer, 
wild turkey, woodpeckers, blue jays, and squirrels. They 
are also an important food source for migratory 
waterfowl, such as wood ducks and mallards. 
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Black gum 
Nyssa sylvutica 
Also known as... tupE 
sou rg urn 

Leaves: Alternate, simple, 2 to 6 inches long, margins 
generally smooth. Fruit: Berry-like, on a long drooping 
stalk, small, dark blue, bitter, one-seeded, ripening in 
fall. Bark: Dark gray, on older trees furrows and ridges 
can form blocks giving it the name "alligator bark". 

B lack gum is an understory tree occasionally forming part 
of the mixed forest canopy. It reaches average heights 

of 40 to 80 feet with diameters of 2 to 3 feet. This native 
tree is found in wooded swamps although it can also be 
found in upland forests. 

INTERESTING FACTS 

Nyssa is the name of a water nymph in classical mythology 
and sylvatica refers to the forest, a clear reference to its 
preferred habitat. Tupelo comes from the Creek language 
meaning tree and swamp. It is not clear where this tree 
gets the common name black gum - it does not produce 
any gum and is not related to the sweetgum tree (it belongs 
to the Dogwood family). This is one of the first trees to 
change color in the fall - that scarlet oval-shaped leaf you 
see on the ground in late summer probably fell from the 
black gum. The branches form distinctly right angles with 
the tall straight trunk, a key identification feature. 

VALUE TO MAN - YESTERDAY AND TODAY 

The Cherokee prepared bark tea for use in controlling di-
arrhea and intestinal worms. Early settlers left the wood 
alone because it was impossible to split as it is cross-
grained, that is layers of wood grain alternately twist one 
way and then the other. However this characteristic makes 
it ideal as a wood for the handles of heavy-duty tools. This 
is an excellent specimen tree for the landscape, with bril-
liant fall colors. It is tolerant of wet conditions, grows in sun 
or shade and is relatively pest free. 

VALUE TO WILDLIFE 

The fruit is relished by many songbirds, including robins, 
mockingbirds and flickers and is also a favorite of gray 
squirrel, opossum, fox, mallard, wild turkey and wood duck. 
Flowers are the source of nectar for the famed 
tupelo honey. 

Leaves: Alternate, simple, distinctively 
star-shaped leaf, a key  identification 	10 
feature. Fruit: Hundreds of tiny winged seeds are 
contained in a spiny ball which hangs from a long stalk, 
often persisting on the tree far into winter, a key identi -
fication feature. Bark: Gray ish brown, deeply furrowed 
into narrow, rounded ridges; twigs often have corky, 
winged projections. 

Sweetgum is a medium sized native tree reaching 60 to 
90 feet in height, with diameters of 2 to 5 feet. It prefers 

moist woodlands and is an important commercial hardwood 
in the southeast. It is a pioneer species, reseeding natu-
rally in open clearings where it often forms dense stands 
when young. However, it is shade-intolerant and will not 
survive in the shade of faster-growing forest trees. 

INTERESTING FACTS 

This tree is not related to the black gum; it is actually a 
member of the witchhazel family. Aptly named sweet gum, 
the tree exudes a sweet-smelling gummy sap from cuts in 
the bark. 

VALUE TO MAN - YESTERDAY AND TODAY 

Although bitter, native Americans used the hardened sap 
as chewing gum. Cherokees and other tribes used bark or 
root extracts for sedatives and for dressing wounds. The 
gum, called Storax, is used in perfumes, incense, soaps 
and medicines. When stained, the wood is a good sub-
stitute for the more expensive walnut and is used for fur-
niture, cabinet making, and moldings. It has been sawed 
into short logs, peeled into veneer and made into baskets; 
many New Jersey peach baskets are made from sweet-
gum. This is a marvelous ornamental tree with stately form 
and brilliant fall colors ranging from yellow to dark purple. It 
grows well on a variety of soils, prefers full sun, and is rela-
tively pest-free. One warning: the spiny gumballs, which 
fall in large numbers, can be a nuisance. 

VALUE TO WILDLIFE 

Of moderate value to wildlife. Squirrels, chipmunks and 
birds, including goldfinches and purple finches, eat the 
winged seeds picking them out of the spiny fruit. 

7 
Sweetgum 
Liquidambar styraciflua 
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Black cherry 
Prunus serotina 
Also known as... wild cherry 

Leaves: Alternate, simple, 2 to 5 	inches long, 
twice as long as wide, finely toothed 	with tufts of 
rusty hairs along midrib. Flowers: 	White, in 
long drooping clusters appearing in 	early spring. 
Fruit: Long sprays of berry-like fruit 	turning from red 
to black in late summer. Bark: Young trees have con-
spicuous narrow white horizontal lines, called lenticels, 
on reddish-brown bark; on mature trees, the bark is dark, 
rough and scaly, as ifpasted with black cornflakes.. 

B lack cherry is a medium sized native tree, reaching 
heights of 50 to 70 feet and diameters of 1 to 2 feet. It 

is a pioneer species growing quickly in abandoned fields 
and wood edges. 

INTERESTING FACTS 

Black cherry is one of the most widespread and common 
species in the eastern forest usually mixed with oaks, 
maples and ash. Broken twigs have a pronounced bitter 
almond smell, a key identification feature. Twigs, seeds, 
and leaves contain a poisonous substance; do not eat or 
chew them. 

VALUE TO MAN - YESTERDAY AND TODAY 

Black cherry has a beautiful smooth-grained wood which is 
quite malleable and strong. The rich red-brown color of the 
wood deepens with age and is used in making high-quality 
furniture, paneling, and interior trim as well as molded wood 
products and bowling pins. An extract from the bark was 
used by Indians as a remedy for coughs and colds. Cherry 
cough syrup was prepared from the bark, although modern 
cherry cough syrup usually contains only cherry flavoring. 
The fruit (without seeds) is used for making wine and jel-
ly. The brilliant fall colors ranging from yellow to deep red 
make the black cherry an attractive ornamental tree. 

VALUE TO WILDLIFE 

The black cherry fruits are an important food source for 
mammals including squirrels, rabbits, raccoons, foxes, 
and opossums; birds devour the fruit before it is even ripe. 
The leaves are a primary larval food for caterpillars, includ-
ing the red-spotted purple and eastern tiger swallowtail 
butterflies. 
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Black 
birch 
Betula lenta 
Also knowr ias... sweet birch, cherry birch, mahogany 
birch 

Leaves: Alternate, simple, 2 to 6 inches long, finely 
toothed margins, somewhat heart-shaped at base; dark 
green above, lighter below, turning deep yellow in fall. 
Fruit: Erect small cone-like fruit, bearing tiny seeds in 
the fall. Bark: Smooth, reddish-black on young trees, 
similar to black cherry, with prominent horizontal lines, 
called lenticels. Gray to black on mature trees, breaking 
into smooth irregular plates, with dark lenticels promi-
nent. Unlike the paper birch and yellow birch, the bark 
does not peel. 

The black birch is a medium-sized native tree reaching 
heights of 50 to 70 feet and diameters of 2 to 3 feet, 

relatively slow-growing. Black birch is an early colonizer of 
abandoned fields, wood edges and roadside cuts. 

INTERESTING FACTS 

Black birch has a strong wintergreen aroma from bark, 
leaves, and freshly broken twigs, a key identification fea-
ture and the best way to distinguish it from black cherry at 
any time of year. 

VALUE TO MAN - YESTERDAY AND TODAY 

Native Americans collected spring sap for syrup and the 
black, or sweet birch can be tapped like a sugar maple, but 
not to the same extent. Birch beer was made from the sap. 
American Indians used the birch medicinally in controlling 
diarrhea and for treating colds and fever. Black birch bark 
was once the main source of oil of wintergreen for flavor-
ing candy, medicine, and drugs; that oil is now produced 
synthetically. The hard, strong wood is used for veneer, 
furniture, and cabinets. It can be substituted for cherry 
or mahogany due to its dark color, and for that reason is 
known as cherry birch or mahogany birch. Not commonly 
used as an ornamental tree. 

VALUE TO WILDLIFE 

Not a significant food source for wildlife. Songbirds forage 
for insects in the flowers; deer and rabbits browse on the 
twigs. 
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Yellow birch 1 
Betula alleghaniensis 
Also known as... silver birch, 
swamp birch 

Gray birch 
Betulo populifolio 
Also known as... poverty 
birch, old-field birch 

Leaves: Alternate, simple, 3 to 4 inches long, doubly-
toothed margins, dull green above, yellow-green beneath. 
Fruit: Small cone often persisting on the tree over winter. 
Bark. Thin, smooth yellowish on younger trees, peeling 
horizontally in numerous small papery curls as the tree 
matures, a key identification feature. On older trunks, 
red-brown scaly plates may be apparent. 

Yellow birch is a medium to large native tree reaching 60 
to 70 feet. It is relatively shade tolerant, slow growing 

and long-lived. Preferring cool, moist soils, it is found on 
north-facing upland slopes in northern forests; here in New 
Jersey it finds the habitat it prefers in wooded swamps. 

INTERESTING FACTS 

The twigs have a wintergreen odor, fainter than that of 
black birch. The papery shreds of bark can be peeled off 
in emergencies and used as a fire starter even in wet con-
ditions. The seeds can't germinate on the forest leaf litter, 
but can start to grow on rotting logs or in the cracks of 
boulders. 

VALUE TO MAN - YESTERDAY AND TODAY 

Yellow birch is the most valuable timber tree in the birch 
family and an important source of hardwood lumber today. 
The wood is strong, hard and closed-grained and used 
extensively for flooring, furniture, kitchen cabinets, panel-
ing, toys and is a prized firewood. It was once used for 
ox yokes and for aircraft propellers in World War II. Both 
black birch and yellow birch were used to make birch beer. 
Native Americans burned the bark to keep mosquitoes 
away. Although not widely planted as an ornamental, it 
has a bright yellow fall color, relatively few pests and is 
resistant to birch leaf minor. 

VALUE TO WILDLIFE 

The seeds are an important food for wintering birds as well 
as wood duck, turkey, herons and goldfinches. Foliage, 
twigs and bark are eaten by porcupine, beaver, deer and 
rabbits. The tree provides resting and foraging sites for 
gray treefrogs and salamanders. The foliage is a larval 
food for butterflies like the mourning cloak. 
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Leaves: Alternate, 
simple, 2 to 3 inches 
long, triangular-shaped with doubly-toothed margins, 
fluttering at the slightest breeze. Bark: Grayish white, 
chalky, marked by pro/nine/It (lark horizontal lines. Dark 
triangular chevrons appear at the base of each branch, a 
key identification feature. 

G ray birch is a pioneer species, establishing itself quickly 
on old fields, wood edges, and roadside cuts. This native 

tree is small in size, reaching only 20 to 30 feet in height, 
grows rapidly and is short-lived. It also occurs in clusters 
of multiple stems, more like a shrub. 

INTERESTING FACTS 

The gray birch is sometimes called poverty birch because 
it will grow on such poor soils, or old-field birch because it 
is one of the first trees to spring up in an abandoned field. 
Populifolia refers to the poplar-like shape of the leaf, a key 
identification feature. It is so flexible that when weighted 
with snow, the upper branches may bend to the ground 
without breaking. Though often confused with the true pa-
per birch, its bark does not peel. 

VALUE TO MAN - YESTERDAY AND TODAY 

The pleasing form, whitish bark with striking black chev-
rons, graceful slender branches, and delicate foliage make 
gray birch a highly desirable tree for ornamental purposes, 
equally attractive in all seasons. It may have a single trunk 
or multiple stems which form an interesting cluster. It will 
grow easily in full sun or part shade, tolerating the poor-
est, driest soils to wet, streamside conditions. With the 
exception of injury caused by birch leaf minor, it is disease 
resistant. Gray birch is not a valued timber species due to 
its small size and limited distribution. The wood is used for 
pulpwood, fuel and small woodenware such as toothpicks 
and spools. 

VALUE TO WILDLIFE 

Gray birch is of moderate value to wildlife. It provides win-
ter browse for deer; several species of songbirds feed on 
the seeds and buds; beaver and porcupine chew on the 
bark and wood. 
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Eastern redcedar 
Juniperus virginiuna 	 4 
Also known as... Virginia juniper, pencil cedar 

Leaves: Scale-like, evergreen, with a cedar-like 
odor when bruised. Fruit: Berry-like cone, 
green in spring, turning dark blue when ripe. ,  
Bark: Reddish-brown, peeling in long, 
stringy, vertical strips, a key identification 
feature. 

Eastern redcedar is a small to medium-sized evergreen 
tree ranging from 20 to 80 feet in height. It is a slow- 

growing native species, widely distributed in the East. 
This is a pioneer species, one of the first to appear in 
abandoned fields and open areas; it is a common sight 
growing on highway medians. 

INTERESTING FACTS 

The Eastern redcedar is not actually a cedar, it's a juniper. 
The blue berry-like cones do not open and will remain on 
the tree through winter, a key identification feature. Do 
not eat the cones as they may cause diarrhea or worse. 
In the 1800's, this tree was a primary source of pencils as 
the wood is light and easily sharpened, hence the com-
mon name pencil cedar. 

VALUE TO MAN - YESTERDAY AND TODAY 

The wood is attractive, durable, finely grained, and eas-
ily worked. It is used for cedar chests because the odor 
repels moths. It is a source of cedarwood oil used in 
making soaps, insecticides and cosmetics. However, this 
extremely slow-growing tree is no longer considered an 
important commercial species as it takes so long to ma-
ture. It is a valuable tree in the home landscape, tolerant 
of most conditions. It is planted for watershed protection 
as it has a fibrous root system which helps prevent soil 
erosion. Warning: avoid planting near apple orchards, 
as it is an alternate host for cedar-apple rust, a disease 
harmful to apples. 

VALUE TO WILDLIFE 

The thick evergreen foliage provides important nesting and 
roosting cover for birds and wildlife; for example lone trees 
in open fields are common roosts for short-eared owls. 
The blue cones linger into winter sustaining over-wintering 
fruit-eating birds who, in turn, spread the seeds. The cedar 
waxwing gets its name from its fondness for the fruit. 
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American holly 
hex opoca 

- k ç 
Leaves: Alternate, simple, ever- 
green, 2 to 4 inches long, with 	- Af 
short spiny teeth. Flowers: Incon- 
spicuous, white or greenish, blooming 
in early spring. Fruit: Berry-like, bright red, ripening in 
the fall. Bark: Gray-brown, smooth until quite old. 

Easily recognized by its broad evergreen leaves and bright 
red berries, this native tree grows very slowly as an un- 

derstory tree in shady woods. It can reach heights of 30 
to 50 feet with a distinctive pyramidal shape and branches 
hanging nearly to the ground. 

INTERESTING FACTS 

The male and female flowers grow on separate plants. 
The bright red berries appear only on the female plant, but 
male plants must be present to pollinate the female flowers 
and ensure fruiting. Berries, if eaten in large quantities, 
can cause nausea, vomiting and diarrhea. This is our only 
native holly species that attains tree height. Note that there 
are two evergreen trees in this guide. This is a broadleaf 
evergreen tree as compared to the Eastern redcedar, an 
evergreen conifer with needle-like leaves. 

VALUE TO MAN - YESTERDAY AND TODAY 

Native Americans made decorative buttons out of pre-
served holly berries which they bartered with other tribes. 
A leaf tea was used for colds and flu. The wood of Ameri-
can holly is tough and hard but not strong. It is one of the 
whitest woods known and is prized for cabinet inlays and 
ship models. It is dyed black to resemble ebony and made 
into piano keys. It has been a popular landscape plant 
since colonial times with persistent red berries and ever-
green foliage. The tree maintains a nice shape with little 
pruning, grows slowly, tolerates air pollution, and is deer 
resistant. Clippings are widely used for holiday decora-
tions although indiscriminate cutting can damage or even 
kill the plant. 

VALUE TO WILDLIFE 

Winter-migrating flocks of goldfinch and cedar waxwing eat 
the fruits, but they are not a choice food for birds explaining 
why they remain on the tree most of the winter. The nec-
tar makes excellent honey; the evergreen foliage provides 
year-round cover for songbirds and mammals. 

Guide to Trees and Shrubs of Great Swamp National Wildlife Refuge 



vZt 

Leaves: Alternate, simple, 2 to 5 inches 	\/ ,u, f 	'•'\, 
long, parallel veins extend to evenly-spaced \//J 
marginal teeth. Fall color is a golden bronze 
with leaves often persisting on the tree through 	- 
winter, a key identification feature. Fruit: A 
prickly bur containing 2 to 3 edible nuts. Bark.' Smooth 
and steel-gray at all ages, a key identification feature. 

The American beech is a magnificent native tree often 
reaching 70 to 80 feet in height with diameters up to 4 

feet. A tree of mature forests, it is long-lived and shade 
tolerant, often the most massive tree in the forest. 

INTERESTING FACTS 

In the earliest days of written language, the smooth pli-
able bark was used to carve messages. Our word book 
derives from the Anglo-Saxon beece. Daniel Boone re-
corded his killing of a bear in 1760 on a beech tree and 
that tradition continues; carved initials are often visible for 
years on the smooth bark (not recommended; it's unsight-
ly and can introduce harmful disease and insects). The 
beech was neglected in early rounds of logging in favor of 
maple, birch and white pine, thus its present abundance 
is an artifact of settlement. There was so firm a belief 
among the Indians that a beech tree was proof against 
lightning that they took refuge under its branches during 
thunderstorms, a belief adopted by early farmers. 

VALUE TO MAN - YESTERDAY AND TODAY 

Native Americans used the inner bark to make soup or 
breads. The sweet nuts were eaten by settlers or boiled 
into soup or mush. The leaves were chosen over straw 
to stuff mattresses as they lasted longer without getting 
musty. Beech wood is very tight grained and is used for 
furniture, flooring, and veneer. It makes a good container 
for food and liquids as the wood has no odor or taste. It is 
an excellent firewood. 

VALUE TO WILDLIFE 

Beechnuts are a vital fall food for chipmunks and red, gray 
and flying squirrels. Birds feast on the nuts including blue 
jays, turkey, and wood ducks. Porcupines gnaw on the 
bark in winter. The tree often becomes hollow through 
decay, which provides dens for many species of animals. 

15 ---J 
American 
hornbeam 

£ 

Corpinus carollnlona 
Also known as... ironwood, musclewood, 
blue beech 

Leaves: Alternate, simple, 2 to 4 inches long, doubly 

toothed margins, dull green on top, paler beneath. Fruit: 
Very noticeable clusters of loose, leafy 3-lobed bracts 
with a small nut-like seed at the base. When the nut falls, 
the bracts act like a parachute, carrying the seed away 
in the wind. Bark: Smooth, blue-gray bark, the trunk 
displays a distinctive muscular look, hence the common 
name "musclewood", a key identification feature. 

The hornbearm is a small, slow growing native tree or 
large shrub reaching heights of 10 to 30 feet, with di- 

ameters of 10 to 24 inches. This understory tree is highly 
shade-tolerant and grows best in wooded swamps and 
along stream banks. 

INTERESTING FACTS 

The common name ironwood refers to the toughness of 
the wood. The name hornbeam is also descriptive of the 
wood, originating from the words horn for toughness and 
beam for wood. The smooth, blue-gray bark resembles 
that of beech trees, giving rise to the name blue beech. 

VALUE TO MAN - YESTERDAY AND TODAY 

Cherokees used American hornbeam medicinally for a 
number of ailments. The wood is extremely hard and heavy. 
It was used by the Chippewa for supports in wigwams and 
tents and in modern times it has been used for tool handles 
and wooden wedges. It is one of the densest woods, and 
won't even float on water when it's green. However, due 
to the small size of the tree, its wood does not have much 
commercial value. Although not common in landscaping, 
it is listed as one of the 100 excellent trees for the home 
garden by the Brooklyn Botanic Garden. This tree is small, 
slow-growing, and good for shady spots. 

VALUE TO WILDLIFE 

The nutlets are eaten by several kinds of birds including 
wood duck, ruffed grouse, pheasant, wild turkey, and by 
squirrels. The tree provides cover for breeding, nesting, 
and over wintering birds. 

14 
American beech 
Fagus grondifolia 
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Shagbark hickory 
Caryo ovoto 	 - 

Leaves: Alternate, compound, 8 	 y. 

to 14 inches in length, with 5 to 
7 finelv toothed leaflets, the upper 3 of which are notice-
ably larger. Fruit: A whitish nut, surrounded by a large, 
round, thick husk which splits cleanly into 4 sections. 
Bark: Smooth, finely striped on young trees. When 
mature, the loose, shaggy bark separatesftom the trunk 
in strips afoot or more long, giving this tree its charac-
teristic shaggy appearance. 

Amedium to tall native tree, the shagbark hickory 
reaches heights of 60 to 90 feet. It can be found in up- 

land forests in the company of oaks. It grows slowly and 
can live 200 to 300 years. 

INTERESTING FACTS 

Hickory comes from the Algonquin word pohickery, a food 
made from nuts and water. The bark loosens into shaggy 
strips about the time the tree starts bearing nuts, pos-
sibly a means of self-defense as the rough bark makes it 
awkward for animals to climb up and eat the nuts. His-
torically the tree has been synonymous with strength and 
toughness; General Andrew Jackson was nicknamed Old 
Hickory by his troops, a compliment to the strength of his 
character. 

VALUE TO MAN - YESTERDAY AND TODAY 

For both utility and food, few trees rival the hickory. The 
wood is exceptionally hard, strong and elastic. It is used 
in making ladders, gunstocks, furniture, sporting equip-
ment and is an excellent firewood. The sweet nuts were 
a staple food of native Americans who used them to 
make cakes; early settlers also harvested the nuts by 
the bushel. Most hickory nuts sold today come from the 
shagbark hickory. The wood is used for smoking fires to 
flavor meats. This is an attractive specimen tree for the 
large landscape with its interesting shaggy bark, yellow 
fall color and tall straight trunk. 

VALUE TO WILDLIFE 

In the fall, sections of thick husks litter the ground under 
a hickory, but you'll have to search hard to find a nut as 
they are an important food source for red, gray, and flying 
squirrels, chipmunks, opossums, turkeys, mallards and 
wood ducks. Many hickories are planted by forgetful 
squirrels. 
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Green ash 
Froxinus pennsylvanico 
Also known as... red ash, river ash 

Leaves: Opposite, compound, up to ii 
long, 5 to 9 leaflets; fall color is yellow. Fruit: Single-
winged seeds, called samaras, hang in large clusters, 
maturing in fall and dispersing over winter. The samara 
shape propels the seed with the same helicopter-type 
flight of the two-winged maple seed. Bark: Furrowed in 
characteristic diamond-like pattern. 

G reen ash is a medium-sized native tree, reaching 
heights of 60 to 70 feet. This rugged, fast-growing 

tree is found in wooded swamps, floodplains and along 
streams. 

INTERESTING FACTS 

Green ash, as well as other varieties of ashes, are char-
acterized by compound leaves, opposite branching and a 
single-winged seed, all key identification features. One 
of the most widely distributed ashes in the state, green 
ash is very similar to white ash and not easy to tell apart 
- look for the short-stalked leaflets on the white ash; the 
green ash leaflets are sessile, attached directly to the leaf 
without a stalk. 

VALUE TO MAN - YESTERDAY AND TODAY 

The wood is used for interior finishes, flooring, and fur-
niture although it is often marketed as white ash. Na-
tive Americans used green ash to craft their bows. Green 
ash, along with oak, was the principle wood used for bas-
ket making in the east. This tree is able to adapt to many 
conditions and is extensively planted on streets, parks, 
and golf courses. It is more forgiving of adverse condi-
tions than white ash, tolerating high pH, salt, dry condi-
tions and poor soil. 

VALUE TO WILDLIFE 

Of moderate importance to wildlife. The bark and seeds 
are used as food by porcupine, beaver, black bear, mice 
and deer. Seeds are a favored food of cardinals, wood 
ducks, purple finch, and red-winged blackbird. The 
leaves are an important larval food for the eastern tiger 
swallowtail butterfly. 
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Shodbush 
Amelonchier conodensis 
Common names: Juneberry, 
downy serviceberry, shadblow, 
churchyard tree 

Leaves: Alternate, simple, I to 
3 inches long with finely toothed margins. Early in the 
season, the leaves are covered with soft gray fuzz, giv-
ing the plant its common name, downy serviceberry. In 
fall, the leaves put on a show of yellow, red, and orange. 
Flowers: The white flower clusters are showy and emerge 
in early spring before the leaves. Fruit: Small, purplish 
apple-like fruits appear in early summer. Bark: Grayish, 
smooth, streaked with ion gitudinaifissures; looks striped. 

Shadbush is a small native tree reaching heights of 6 to 
25 feet found growing in wooded swamps. It is easily 

spotted in the spring when it sends forth clouds of white 
blossoms long before the leaves of other trees start to 
unfold, a key identification feature. 

INTERESTING FACTS 

The name shadbush refers to the time it blooms in early 
spring, about the same time that the shad fish run up tidal 
rivers to spawn in New England and New Jersey. Shad-
bush flowering also marked the time when the ground 
had thawed sufficiently to hold burial services for colo-
nists who had died during the winter, hence serviceberry 
or churchyard tree. 

VALUE TO MAN - YESTERDAY AND TODAY 

Native Americans prized the wood for making arrows. 
The juicy berries were food for the Indians who ate them 
fresh or dried them for winter. Early settlers used the 
fruit for puddings and pies. The wood has no commercial 
value. In the landscape, shadbush is ideal for planting in 
wet areas or a shaded woodland garden with its showy 
white flowers in early spring and great fall color. It's ideal 
for small properties, grows in part shade or full sun, and 
has no significant pests or diseases. 

VALUE TO WILDLIFE 

Birds and other wildlife find the fruits irresistible and con-
sume them before they are even ripe. The juicy sweet 
fruits are an important wildlife food during the early sum-
mer period for squirrels and chipmunks; even black bear 
relish the shadbush fruit. 
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Flowering 
dogwood  
(ornus florida 

Leaves: Opposite, simple, 3 to 5 inches long, with paral-
lel veins creating a distinctive pattern. Deep red in fall. 
Flowers: Small, green, arranged in dense flat heads. 
Fruit: Scarlet, berry-like, arranged in small, shiny clus-
ters. Bark: On older trees, ash gray, deeply checkered 
like alligator hide. 

The flowering dogwood is a small understory tree of open 
woodlands reaching heights of 20 to 40 feet. Its short 

trunk, full rounded crown, and wide-spreading horizontal 
branches create a distinctive layered form. It is a slow 
growing, short-lived native tree. 

INTERESTING FACTS 

Florida means flowering, but the showy white petals are 
actually 4 bracts, or modified leaves, that surround the 
tiny inconspicuous flowers. In early spring, before the 
leaves appear, the blooms of the dogwood are highly 
noticeable scattered throughout the New Jersey woods. 
This is the New Jersey State Memorial Tree and appears 
on the Treasure our Trees license plate. 

VALUE TO MAN - YESTERDAY AND TODAY 

Native Americans used the bark and roots as a remedy 
for malaria and made a scarlet dye from the roots. In Co-
lonial times, a tea brewed from the bark was said to re-
duce fever. The wood is extremely hard and although the 
tree is too small for commercial importance, the wood was 
prized for shuttles in the textile industry, tool handles and 
golf-club heads. In the landscape, this tree is attractive 
in all seasons and is widely planted as an ornamental. 
Its dense crown provides good shade, its small stature 
makes it appropriate for small yards, and it is among 
the earliest and most spectacular of the spring flowering 
trees. In recent times a fungus called dogwood blight has 
decimated the flowering dogwood. The disease most seri-
ously impacts trees in the forest understory; those in undis-
turbed, airy and open places survive better. 

VALUE TO WILDLIFE 

An important fall and winter food source for songbirds, 
turkey, deer and small mammals. The birds wait until the 
fruit is fully ripe, so the scarlet berries are visible well into 
the fall season. 
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Sweet pepperbush 
Clethro alnifolia 
Also known as... summersweet, 
poor man's soap, clethra 

Leaves: Alternate, simple, 2 to 4 inches long, smooth at 
the base with toothed margins toward the tip. Flowers: 
Fragrant, long white spikes, looking like a bottlebrush, 
blooming from late July to September. Fruit: Gray 
peppercorn-shaped seed capsule. 

Sweet pepperbush is a native shrub maturing at heights 
of 4 to 8 feet, highly branched, forming dense erect 

thickets. It is a shade-tolerant understory plant in the 
wooded swamp growing best in medium wet to continu-
ously wet sites. 

INTERESTING FACTS 

Sweet pepperbush is an important honey plant and is 
cultivated for this purpose. The flowers bloom from the 
bottom up. The newest flowers highest on the spike are 
male while the lower blossoms become female. The de-
sign is ingenious as it fits the behavior of the bees which 
pollinate the flower. Bees start at the bottom and crawl 
upward along the flowers, flying off covered with pollen 
from the male flowers at the top of the spike. When they 
reach a new flower spike, they pollinate the female flow-
ers at the base of the cluster. 

Sweet pepperbush gets its name from its fragrant flowers 
and from its gray peppercorn-shaped capsules. These 
gray seed capsules persist on the branches through win-
ter, a key identification feature. 

VALUE TO MAN - YESTERDAY AND TODAY 

Early settlers prepared extracts of the blossoms to treat 
coughs and muscle cramps. Poor man's soap is made by 
crushing leaves in your hand and rubbing hard to create a 
lather. Sweet pepperbush is an excellent landscape plant 
with fragrant summer-blooming flowers, golden-yellow fall 
color, and an ability to prosper in wet, shady areas. As if 
that were not enough, it is nearly pest free. 

VALUE TO WILDLIFE 

Although this is not a significant food source for wildlife, 
the flowers act like a magnet for butterflies and bees. The 
roots stabilize wetland shorelines, and its dense branches 
provide valuable cover for wildlife even after the leaves 
fall. 

21 -. 
Highbush bluebe 
Vaccinium corymbosum 

Leaves: Alternate, simple, I to 3 	1 
inches long; yellow to scarlet fall colors. 
Flowers: White to pinkish, bell-shaped, blooming May 
to June. Fruit: Dark blue berry, ripening in July and 
August. Bark: Red in winter, wartv texture; older wood 
hears no flowers. 

H ighbush blueberry is a native shrub reaching heights 
of 6 to 12 feet with an equal spread if given adequate 

space. It is shade-intolerant and grows best in open 
swamps, wood edges, and along streams. 

INTERESTING FACTS 

The wild highbush blueberry was domesticated in the ear -
ly 1900's at Whitesbog in Burlington County, NJ, launch-
ing a new industry. Today cultivated blueberries are a 
major economic crop in New Jersey, which ranks second 
only to Michigan in blueberry production. July is National 
Blueberry Month, coinciding with peak harvest time. 

VALUE TO MAN - YESTERDAY AND TODAY 

Blueberries were a primary food plant of native Ameri-
cans who made great use of the berries eating them raw 
or smoke-dried, in soups, stews and to flavor meats. Ex-
plorers Lewis and Clark shared a blueberry venison meal 
with the Indians. The juice was used to dye baskets and 
cloth. Early settlers learned to dry blueberries in the sun 
and store them for winter use. Blueberries are a healthy 
food, packed with Vitamin C, fiber, and iron. They are 
reported to reduce heart disease, improve night vision, 
and serve as a laxative. This shrub is a great choice for 
the home landscape. It grows in full sun to light shade in 
moist, well-drained soils, produces attractive white flow-
ers in spring and delicious (and healthy) fruits in the sum-
mer - if you can get them before the birds! 

VALUE TO WILDLIFE 

Blueberries are enjoyed by many birds, including robins, 
bluebirds, scarlet tanagers, thrushes, gray catbirds, as 
well as by mice, chipmunks, and skunks; germination of 
the seeds is improved with passage through animal di-
gestive tracts. Blueberries are a favorite of black bear 
who don't stop to pick the berries but consume mouthfuls 
of berries, twigs and leaves. 
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22 
Common 
witchhazel 
Hamomelis virginiana 

Leaves: Alternate, simple, 2 10 0 

inches long, nearly circular, with a wavy 
edge; the distinctive shape is a key identifi- 
cation feature. Flowers: Blooms from late 
October to December with yellow strap-like petals which 
hug the branches. Fruit: Woody capsule which ripens 
the following fall. Bark: Smooth thin bark is light brown, 
developing rough patches and becoming scaly as the tree 
ages 

Common witchhazel is an understory shrub or small tree 
with a short trunk bearing numerous spreading, crooked 

branches, reaching 15 to 25 feet tall at maturity. It is found 
along stream margins or in moist woods. 

INTERESTING FACTS 

The witchhazel is the last woody plant of the season to 
bloom; in late autumn, after the leaves have fallen, con-
spicuous small bright-yellow flowers appear. The fruit 
takes a year to ripen, so the witchhazel bears its flowers 
and its fruits at the same time, a unique characteristic. 
When ripe, the seedpods burst open and the seeds are 
expelled like bullets with such force they may land 25 to 
30 feet away. No one admits to knowing exactly how the 
witchhazel got its name. One explanation relates to the 
dowsers, or water witches who used forked witchhazel 
sticks to locate underground water supplies. 

VALUE TO MAN - YESTERDAY AND TODAY 

Native Americans considered witchhazel an important 
medicinal plant and passed their knowledge on to the ear-
ly settlers. Witchhazel bark was used to treat skin ulcers 
and sores, and boiled twigs were employed to soothe sore 
muscles. Today, witchhazel is best known as the source 
of the astringent oil that bears its name, an alcohol extract 
of the bark. In the landscape, witchhazel is a beautiful 
ornamental shrub for shady, moist sites; just give it plenty 
of room to spread out. Gardeners welcome it as a way to 
extend the fall flowering season. 

VALUE TO WILDLIFE 

Not a significant food source for wildlife. 

23 
Sassafras 
Sassafras albidum 

Leaves: Alternate, simple, 3 to 
7 inches long, 2 to 3 lobes, or 
none. Fall colors range from 
yellow to deep purple. 
Fruit: Small blue berry-likefru 
bright red stalks, ripening in la 
Bark: Thin, reddish brown divided by shallow Jis- 
sures on young trees; when mature, deeply furrowed into 
blocky ridges with frequent horizontal cracks. 

Sassafras is a medium-sized native tree reaching heights 
of 40 to 50 feet. It grows quickly in abandoned fields, 

wood edges and roadside clearings, the seeds dispersed 
widely by birds. 

INTERESTING FACTS 

This tree is unusual in having 3 distinct leaf shapes usu-
ally occurring on the same tree, a key identification fea-
ture. Look for leaves with a single oval shape; or a mitten-
shaped leaf with 2 lobes, one smaller like the thumb of a 
mitten; or a leaf with 3 rounded lobes. The leaves, bark 
and twigs have a pungent smell and spicy flavor. 

VALUE TO MAN - YESTERDAY AND TODAY 

Believed to possess miraculous healing powers, sassa-
fras roots and bark were shipped back to England from 
the New World in the early 1600's. Sassafras oil was 
an important industry in the early 1900's in the making 
of medicines, perfumes and soaps. Sassafras tea was 
brewed from the roots, which were also a primary ingredi-
ent of root beer. The wood is light and long-lasting and 
was one of the preferred woods used in making canoes; 
it has little commercial value today. It is a poor firewood 
as it pops and sparks. In the landscape however, this 
medium sized tree with spectacular fall color is a recom-
mended ornamental, growing in full sun to part shade with 
no pest or disease problems. 

VALUE TO WILDLIFE 

The fruits are not produced in sufficient quantity to make 
this a major food source for wildlife, but the dark blue 
fruits are enjoyed by birds. The bark, twigs, and leaves 
are an important browse for deer and rabbits. The spice-
bush swallowtail butterfly is a common caterpillar feeder 
on its leaves. 
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24 	 25 
Tulipiree 	 Bigtooth aspen. (cE 
Liriodendron tulipifero 	/ 	 Populus grandidentoto 
Also known as... 	 \.\ 	 Also known as... 

tulip poplar, yellow poplar, canoewood 	- 	 largetooth aspen, popple, poplar 

Leaves: Alternate, simple, 3 to 8 inches long, blunt tipped 
as if snipped with scissors, a key identifi cation feature. 
Fall color is a brilliant golden-yellow. Flowers. Large 
and showy with six yellow-green petals and an orange 
center. Fruit: Cluster of single-winged seeds form a long 
cone which remains erect on bare twigs through winter, 
a key  identification feature. Bark: Light gray and smooth 
when young, developing flat-topped ridges and furrows in 
diamond shaped patterns. 

The tallest tree in the eastern forest, the tuliptree can 
reach heights of 120 feet with a massive trunk as much 

as 4 to 5 feet in diameter. It grows perfectly straight, clear 
of branches for a considerable height. This native tree is a 
pioneer species, quickly invading old fields where it grows 
exceptionally fast, its way of competing with other species 
to reach above the forest canopy, as it is shade-intolerant. 

INTERESTING FACTS 

One of the few forest trees to have showy flowers, the tulip-
shaped blossoms give this tree its common name. They 
bloom high in the tree, so look for branches that fall to the 
ground for a close-up view. Yellow-poplar was the name 
used by lumbermen referring to the color of the wood. 
However, this tree is neither a poplar nor a tulip, it's a mem-
ber of the Magnolia family. 

VALUE TO MAN - YESTERDAY AND TODAY 

The tuliptree is an important commercial species. The 
wood is light, soft, easily worked and free of knots. It is 
used for plywood, pulpwood, moldings, furniture stock and 
veneer as well as the long rails in fencing and barn sid-
ing. Native Americans and early pioneers used the long, 
straight trunk of the tuliptree to make large dugout canoes; 
it was easy to work with, buoyant, and one of the lightest 
woods in the forest. 

VALUE TO WILDLIFE 

The seeds are consumed by squirrels, mice, purple finch 
and cardinals. During harsh winters squirrels will strip the 
bark of branches for food. The large flowers are a prime 
nectar source for honeybees and the honey is considered 
a delicacy. 
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Leaves. Alternate, simple, 3 to 4 inches long, oval, with 
large coarse teeth, green above and paler below. Flow-
ers:fl4zzy catkins, 2 to 3 inches long, appearing before 
the leaves, male and female flowers on separate trees. 
Fruit: capsules borne on long dangling tassels. Bark: 
thin, smooth, light gray, green-tinged, with scattered dark 
horizontal lines or bumps; older bark becoming furrowed 
and dark brown at base. 

B igtooth aspen is a medium sized tree reaching heights of 
up to 60 feet. It is closely related to the quaking aspen, 

also found on the Refuge. In fact, the winter features of 
these species are so similar that distinguishing them with 
certainty usually involves finding leaves on the ground 
and checking the teeth along the leaf edges; quaking as-
pen leaves have evenly spaced fine teeth. Bigtooth aspen 
is a pioneer species, quick to colonize open, disturbed 
sites and wood edges. It is a fast growing, short-lived tree. 
It is intolerant of shade and is one of the first trees to leaf 
out in spring. 

INTERESTING FACTS 

The common names, as well as the Latin name, grandi-
dentata, which means large teeth, describe the outstand-
ing characteristic of this tree—the large teeth along the 
leaf margins. Like the quaking aspen, the leaf has a long 
flattened stalk which trembles in the slightest breeze. As-
pen trees produce millions of tiny, lightweight seeds each 
tufted with cottony parachutes which can be carried up 
to a mile by the wind. They also send up shoots from the 
roots and can form large clones of genetically identical 
trees. 

VALUE TO MAN - YESTERDAY AND TODAY 

The soft wood is used to make paper. The bark is said 
to have medicinal qualities similar to modern aspirin and 
native Americans used it for treating colds, fevers and 
coughs. 

VALUE TO WILDLIFE 

The tree is heavily browsed by wildlife. The buds and cat-
kins are eaten by grouse, purple finch, and towhee. Bear, 
deer, beaver, muskrat and small mammals eat the buds, 
bark, twigs and leaves. 
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26 Arrowwood 
Viburnum dentotum 

Leaves: Opposite, simple, 2 to 4 
inches long, coarse-toothed margins and distinctive 
veins. Flowers: Flat-topped creamy-white clusters ap-
pear in May to June. Fruit: Blue-black berry in dense 
cluster, ripening in the ftill. 

A rrowwood is widespread in the northeast preferring wet 
soils and swampy sites, reaching heights of 6 to 8 feet. 

Indians used the straight, strong shoots to make shafts for 
their arrows, hence the name arrowwood. This member 
of the honeysuckle family will grow in a wide variety of 
habitats making it an excellent choice for the home land-
scape. Not only is it very adaptable, it provides showy 
spring blooms and attractive yellow to burgundy fall col-
ors. It is disease and pest-free, deer resistant, and needs 
little care - but give it plenty of room. 

Spring flowers are an early source of nectar for bees and 
birds. The bushy shrub also provides good nesting sites 
and shelter for birds and wildlife. Ripening fruit is relished 
by migrating birds, who in turn help spread the seeds as 
they travel. 

27 Swamp azalea 
Rhododendron viscosum 
Also known as... swamp honeysuckle, 
clammy azalea 

Leaves: I to 2 ½ inches long, elliptical, br 
green above, whitish below, wit/i stiff 
hairs along the midrib. Flowers: White to pale pink 
tubes, I to 2 inches long, growing in clusters, fragrant, 
sticky, blooming June to August after the leaves appear. 

T rue to its common name, this shrub enjoys a soggy spot 
and grows best in swamps, bogs, and along streams 

reaching heights of 2 to 8 feet with numerous spreading 
branches. The fragrant white flowers give it the common 
name swamp honeysuckle, although it is not related to 
the honeysuckles. The Latin name viscosum means glu-
ey referring to the sticky flowers. A wonderful native plant 
for landscaping, rewarding the gardener with fragrant and 
showy summer blossoms. It prefers wet areas with sun to 
light shade. Although limited in wildlife value, the sweet 
flowers attract hummingbirds. 

Guide to Trees and Shrubs of Great Swamp National Wildlife Refuge 

•Great Swamp National Wildlife Refuge - Bill Koch, 
Refuge Manager; Tom McFadden, Outdoor Recreation 
Planner, and especially Paul Steblein, Deputy Refuge 
Manager—for their support, enthusiasm, and expertise. 

• 	New Jersey Forest Service - for the graphics which 
they have generously allowed us to use. 

• 	Linda Messier for her original cover designs - the dog- 
wood tree on the front, and a close-up of the dogwood 
flower on the back. 

• 	National Fish and Wildlife Foundation, in partnership 
with the U.S. Fish & Wildlife Service, National Wildlife 
Refuge Association and the National Audubon Society 
for the grant which made this Guide possible. 

• 	David Welch, CTE, whose vision was the inspiration for 
this Guide and who has provided expert advice. 

• 	You - the visitor to Great Swamp National Wildlife 
Refuge. This Guide is for you and we hope you learn 
as much in using this Guide as we did in preparing it. 

Evjoy yow wcW'! 
Neil Borman 	Charlie Gould 	Laurel Gould 
Lisa Molinari 	Marcia Rymer 	Judy Schmidt 

frCed of GrecttSwem4np 	tonaZ VVZULfe i?efu 
Tvee w3vS1in,th- Con unittee 

References 
The following books, as well as many Internet sites, were 
used in compiling this guide. If you are interested in learn-
ing more, check out the many field guides and reference 
books which are available from your library or bookstore. 

• 	Dirr, Michael A. Manual of Woody Landscape Plants. 
Stipes Publishing, 1998. 

• 	Eastman, John. The Book of Forest and Thicket. 
Stackpole Books, 1992. 

• 	Gibson, Henry H. American Forest Trees. Hardwood 
Record, 1913. 

• 	Grimm, William Carey. The Illustrated Book for Wild- 
flowers and Shrubs. Stackpole Books, 1993. 

• 	Martine, Christopher T. Trees of New Jersey and the 
Mid-Atlantic States. New Jersey Forest Service, 2000. 

• Peattie, Donald Culross. A Natural History of Trees of 
Eastern and Central North America. Bonanza Books, 
1966. 

Guide to Trees and Shrubs of Great Swamp National Wildlife Refuge 


	1index_NRI2013
	Local Disk
	Chatham Township Natural Resources Inventory 2013


	2NRI_Chap0Introduction
	3NRI_Chap0Acknowledgements
	4NRI_Chap1History
	5NRI_Chap2GeologyandTopography
	6NRI_Chap3Hydrology
	7NRI_Chap4ClimateandAirQuality
	8NRI_Chap5Soils
	9NRI_Chap6Vegetation
	10GSNWR_Trees



