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New Hampshire Forest Health – An Opinion
by Kyle Lombard,
Forest Health Specialist, NH Division of Forests and Lands

The health of New Hampshire’s
forest is defined by its ability to
maintain native and natural
diversity, and remain vigorous
while sustaining its role in the
environment and socioeconomic
world. A myriad of factors effect
forest health—factors like air
pollution, urban sprawl, intro-
duced insects and diseases,
catastrophic weather events,
demand for wood products, and
wildlife populations. It’s a
testament to good soils, adequate
rainfall, past land use history,
and dedicated landowners that
New Hampshire is the second
most forested state in the union.
Our forests look very different
from those found centuries ago,
and though our current forest
isn’t in perfect health, it is
among the healthiest

The biggest health threat to
our modern forest is the introduc-
tion of non-native insects and
diseases. In 1900, there were a
handful of exotic insects and
diseases in North America. Today,
there are more than 500 exotic,
invasive insects and diseases
feeding on forests of the United
States. The economic damage
from lost growth and mortality is
in the billions of dollars annually.

With expanding world-wide trade
and transport (50% of the toys
sold in the U.S. come from
China) natural barriers like
oceans, deserts, and trade winds
are no longer restricting the
movement of damaging insects
and diseases. The global economy
has given pests the opportunity to
establish populations where there
is little genetic resistance within
host trees and no native biological
controls. Chestnut blight and
dutch elm disease have each
eliminated respective host trees as
a major component of the eastern
forest. White pine blister rust,
beech bark disease, and gypsy
moth are all common pests that
were introduced. Today, some of
the “new” exotic pests that
threaten eastern species are
hemlock woolly adelgid, asian
longhorned beetle, butternut
canker, and the pine shoot beetle.

What can we do about this
threat to forest health? The first
step is raising public awareness.
An informed public can help
support the reallocation of
public resources to improve our
knowledge of damaging pests
and participate in and support
more monitoring and suppres-
sion activities. Some of the past

invasive pests could have been
identified and suppressed while
the outbreak was small if the
public had known what to look
for and had an appropriate
suppression system in place. We
need to take an active role in
reducing the
stress that we
cause to the
forest. For
example,
reducing the
output of known
air pollutants,
enforcing
quarantines on
the world-wide
movement of
invasive plants
and insects,
increasing
demand for
recycled wood
products,
meeting the strictest standards of
forest management, and reduc-
ing urban sprawl. Only with
knowledgeable citizens, dedi-
cated professionals, valuable
research, appropriate legislation,
and thrifty consumers, will our
forests continue to meet heavy
environmental, social, and
economic demands.
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Field Findings
 Results of current research on New England
 forests, watersheds, and wildlife habitats

UNH and K-12 Schools Monitor Ozone
by Barry Rock, Associate Professor, UNH Department of Natural Resources

Ground-level ozone across New England varies
from year-to-year. Not to be confused with strato-
spheric ozone in the upper atmosphere, it is a
component of a mix of air pollutants called
SMOG. It is produced as a result of automobile
exhaust interacting with volatile organic com-
pounds, which frequently come from forested
landscapes (terpenes from conifers, for instance),
and physical climate variables such as high tem-
peratures. Hot, dry summers are characterized by

frequent high
ozone levels
exceeding
ambient air
quality stan-
dards set by
the Environ-
mental Protec-
tion Agency
(EPA). In
contrast, cool
overcast
summer
months exhibit
low ozone
levels.

The
University of New Hampshire is conducting an
on-going study of how ozone levels monitored at
seven monitoring stations in New Hampshire may
be impacting the health of white pine (Pinus
strobus), a species known to be sensitive of
ground-level ozone (SMOG). This study is part of
a K-12 grade program called Forest Watch and
measures reflectance properties of pine samples
collected each year by students. Researchers at
UNH measure the reflectance of pine needles
sent by the students using a tool known as a
spectrometer. One of the reflectance features,
called the red edge inflection point (REIP), is
highly correlated with chlorophyll concentra-
tions in the needles- the higher the chlorophyll
levels, the higher the REIP.

REIP values are measured every year for
needles from school sampling sites around New
England (approximately 180 schools currently
participate). The results presented here are from
the six New Hampshire schools originally in-

volved in the program. They began collecting
samples in 1992 and are still sending them.
These sites were the only ozone monitoring sites
available in 1991 (the year the needles collected
in 1992 were active).

The year-to-year variation in ozone levels and
the reflectance properties are presented in the
accompanying graph. Ozone values are the
average monthly maximum values for June, July
and August. (The monthly maximum values are
reported on the EPA web site for each of the
seven monitoring stations). The single monthly
maximum for each month tells us only about the
extreme ozone event each month. Several studies
suggest that it is the average ozone exposure per
month (giving a chronic exposure value) that
may be more important to sensitive species than
single extreme, acute exposure levels.

The graph indicates when average ozone
values are high for a given three-month summer
period, the REIP values (and inferred chloro-
phyll levels) are low. Conversely, when ozone
values are low, the REIP values from the same 30
trees are high. The higher the REIP value, the
healthier the needle samples (based on labora-
tory studies of REIP vs. chlorophyll concentra-
tion). This suggests an adverse relationship
between ozone and the health of the needles.

Other climatic factors such as rainfall during
summer months and the timing of precipitation
have been compared against the REIP values and
aren’t considered significant variables. In a
separate study, white pine wood production
(based on increment core samples from Acadia
National Park) was compared against eight
climatic and environmental variables. Ozone was
identified as the single most important variable
affecting wood production in white pine.

These results indicate that some years are
good air quality years and some are poor, and
that good years result in healthier white pine
needles. Even species sensitive to ozone expo-
sure are resilient and respond in a positive way to
improved air quality (the good years). These
results also suggest if the current warming trend
continues, air quality here in New England may
continue to degrade, and sensitive forest species
may undergo significant health problems.
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Forestry and Wildlife Program

The UNH Cooperative Extension Forestry and
Wildlife Program has cared for New Hampshire’s
forests since 1925. Our mission is to educate New
Hampshire’s citizens about rural and urban environ-
ments enhancing their ability to make informed
natural resources decisions. The Forestry and Wildlife
Program is funded, in part, by memoranda with the
New Hampshire Division of Forests and Lands and
with the New Hampshire Fish and Game Department.

Water Resources Program

UNH Cooperative Extension’s Water Resources
Program promotes the protection, conservation and
wise use of New Hampshire’s natural resources
through education and outreach.

Forestry and Wildlife and Water Resources Programs
can be contacted at:
UNH Cooperative Extension
214 Nesmith Hall, 131 Main Street
Durham, NH 03824
603-862-1028 FAX 603-862-0107

Water Resources can also be reached at:
E-mail: water.resources@unh.edu

Editor: Karen Bennett

Contributors: Karen Bennett, Darrel Covell

Artwork, courtesy of USDA Forest Service and NH
Fish and Game Department, is copyrighted.

Articles in this newsletter may be reprinted without
permission; acknowledgment is required. Reprinting
of artwork requires prior approval. Those wishing to
be on the mailing list please send your name to:
HABITATS, UNH Cooperative Extension, 131 Main
Street, 214 Nesmith Hall, Durham, NH 03824, Phone
603-862-1028. Comments and inquiries are welcome.

Check the UNH Cooperative Extension Website at
<http://ceinfo.unh.edu> for more information.

UNH Cooperative Extension programs and policies
are consistent with pertinent Federal and State laws
and regulations on non-discrimination regarding age,
color, disability, national origin, race, religion, sex,
sexual orientation, or veteran’s status.

College of Life Sciences and Agriculture, County
Governments, NH Division of Forests and Lands,
Department of Resources and Economic Develop-
ment, NH Fish and Game Department, US Depart-
ment of Agriculture, US Forest Service, and US Fish
and Wildlife Service cooperating.
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(Globally, the 1990s were the hottest decade on record, with 1998 the
warmest, 1999 the fourth warmest, and 2000 the fifth warmest, in
spite of a cold November and December).

These findings are possible due to the dedicated involvement of
K-12 grade students and their teachers in the Forest Watch Program.
For more information on Forest Watch, please check out our website
at www.forestwatch.sr.unh.edu.

Invasive Species: Glossy Buckthorn
by Brian Frappier, UNH Department of Natural Resources

Norway maple, honeysuckle, and purple loosestrife are a few of the
many plants native to other continents that are now commonly found
here. All were absent from this land prior to European colonization.
Exotic species such as these can disrupt ecosystems if they invade
native natural communities and establish viable populations. One
invasive species, glossy buckthorn, (Rhamnus frangula) is a scattered
but widespread invader in the northeastern United States and
adjacent Canada. This plant was originally imported from Europe for
wildlife amenities and hedgerows in the early nineteenth century.

Bob Eckert, Tom Lee and graduate student Brian Frappier,
researchers at UNH, are concerned that glossy buckthorn cover may
adversely affect native forest communities in New Hampshire. Last
spring, they initiated an experiment where some forested plots had
the existing buckthorn removed and other plots were allowed to keep
their buckthorn cover. They plan to measure the number and
composition of native seedlings and herb species in each plot for two
years. This past summer, they also made observations of seedling
number, herbaceous community composition, and buckthorn cover
in plots along a series of transects in several seacoast forest stands.

Preliminary results suggest dense glossy buckthorn cover is
associated with fewer native seedlings and lower herbaceous cover
and species richness. They caution that attributing this to glossy
buckthorn will only be valid if the results from the experimental
manipulations show that more native seedlings become established in
the plots where the buckthorn cover had been removed compared to
the control plots.

Full analysis of the data will also yield preliminary results on the
environmental factors favoring dense establishment. Initial analysis
indicates it is associated with red pine, eastern white pine, and red
maple stands. The researchers hope the final results will be useful to
natural area managers and foresters who have it established or wish
to know if their lands are susceptible to future invasion.
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Butternut Restoration Project

Dieback in Hardwoods Associated with Cutting Below
Recommended Stocking Levels
The NH Division of Forests and Lands has con-

ducted an annual aerial survey for the past thirty
years. Over this period we have identified

and mapped millions of acres of damage
caused by dozens of forest pests, both
biotic and abiotic. During recent years
when widespread insect damage has

been low, crown dieback and decline
have become more noticeable in
some harvested areas. With the
acreage of “residual stand decline”

on the rise, or at least more notice-
able, we felt it necessary to conduct a
ground based evaluation project to

better document the forest health
decline and make a preliminary determina-

tion of the cause.
Fixed radius plots were established in eight

declining sites and four non-declining control sites.
A full complement of data was collected including
stand level and soil compaction data. A number of
measurements, such as elevation, aspect, under-
story vegetation, and mean tree diameter showed
no correlation to the amount of dieback in the
residual stand. A few measurements, such as tree

species, and logging injury, showed a slight correla-
tion to increases in tree decline. However, a few
measurements showed a high correlation to tree
dieback. In particular, residual stocking levels and
amount of root compaction showed the highest
relationship to increases in tree decline.

We concluded that if you fully expose all sides of
hardwood tree crowns by reducing the stocking to
less than 100 trees per acre in conjunction with
compacting the soils over more than 50% if the
root systems, the chance of severe dieback in the
residual stand greatly increases.

With over 5000 timber harvests totaling well over
100,000 acres per year in New Hampshire the issue
of residual stand decline is a serious forest health
concern. Foresters, loggers, and landowners can
have a large impact on reducing this forest stress.
With thoughtful silviculture, careful tree marking,
strict time limitations, pre-planning of skid trails,
and the use of smaller equipment, you can dramati-
cally reduce the amount of root compaction. If the
movement of harvesting equipment is limited to less
than 50% of the total sale area, while maintaining
appropriate levels of residual stocking, forest health
would be maintained.

Insect and Disease Notes written by Jennifer Bofinger and Kyle Lombard, Forest Health Specialists with the NH Division of
Forest and Lands, Forest Protection Bureau, Forest Health Section. They can be reached at 271-7858.

During the 1960’s, over 500 square miles of butternut veneer, and millions of board feet of butternut
lumber were cut annually. Today, over 90% of the remaining butternut is infected with the non-native
disease called butternut canker, and virtually all cutting of butternut has stopped. The disease was intro-
duced from Asia, through the St. Lawrence Seaway, into the ports around the Great Lakes, and first noticed
in the late 1960’s. It spread east and south to the farthest extent of the butternut’s native range and has
effectively eliminated butternut as a thriving tree species within the northeast forest ecosystem. Most trees
die within 15 years of infection and virtually all known populations of butternut are now infected.
     Symptoms include many dead branches, discoloration of leaves in early to mid summer, many cankers
or dead lesions all over the tree, oozing black liquid from wounds, black powdery material surrounding
dead spots on the bark, and the formation of target-like cankers around the base of the tree.
     The NH Division of Forests and Lands started the butternut restoration project in 1996. Since then, we
have surveyed more than 2000 trees statewide. To date, we have found only eight butternuts that show
signs of significant resistance to the disease. From these “super trees” we have established a one acre seed
orchard at the state forest nursery in Boscawen. We collect shoots and buds (scion wood) from the few
apparently disease resistant trees still alive in New Hampshire. The scions are grafted to black walnut root
stock to create the seed orchard of resistant butternut trees. We graft approximately 50 scions a year with
a success rate of about 50%, an excellent success rate for hardwoods such as walnut and butternut. The
first grafted trees are one to two feet tall now. In five to ten years, we expect to cross pollinate by hand the
resistant trees in the orchard. The process is called “intraspecific tree breeding. It’s hoped that we will
produce resistant seed which can then be planted back into the native forest environment.

We are always looking for new super trees, and help from the public is critical. If you know of any
butternut tree that is over ten inches in diameter, growing naturally, not planted, has little or no sign of
disease, and has dead and dying butternut nearby, please call 271-7858.
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Hemlock Woolly Adelgid
Eradication Efforts

By now most people have heard the news—
hemlock woolly adelgid (HWA) is in New Hamp-
shire! It was discovered in Portsmouth’s Elwyn Park
community by an observant homeowner in Septem-
ber 2000. The infestation covers about four acres,
70 trees, and spans 12 different properties. The
greatest numbers of infested trees grow on land
owned by the City of Portsmouth. The trees range
in size from two-inch saplings to 24-inch diameter,
mature trees. It appears the infestation is at least
three years old. The adelgids were likely brought by
birds, however, the possibility they originated from
nursery stock is still being investigated.

It was inevitable that HWA would arrive here. By
last year, HWA had successfully invaded every
county in Massachusetts. It was poised on our
border and expected, with the help of birds, wind,
and human movement of nursery stock and
hemlock logs, to make the jump into the state. In
fact, HWA was first found in the town of Merrimack
in 1999 on a planted ornamental, and was found
on nursery stock six times during that summer. All
of the infested stock was destroyed and the sur-
rounding natural hemlock was inspected and
found to be clean.

When the size and severity of the Elwyn Park
outbreak were determined, the eradication attempt
began. A decision was made not to destroy every
infested tree. In September, an application of
horticultural oil was applied to the infested trees to
suffocate the adelgid. This application killed
approximately half of them.

Next, comes a two-step phase. First, improve the
health of the hemlock stand. As a voluntary
community service project, Bartlett Tree Experts
have removed all infested hemlocks that were low
vigor and not good prospects for the long term.
Other unhealthy hardwoods and softwoods were
also removed to improve the stand vigor and
promote tree health. About 70 trees ranging in size
from two inches to 20 inches were cut and chipped.
Not only does the thinning and removal improve
overall stand vigor, it reduces the amount of
pesticide needed in the future by reducing the
number of treated trees. This leaves approximately
20 infested hemlocks for step two to be treated in
this spring with an insecticide. Merit (Imidicloprid)
will be injected into the soil around the roots. The
insecticide will be taken up by the roots, affording
protection for one year. Our hope is that this
insecticide treatment will completely eliminate the
hemlock woolly adelgid from Elwyn Park.

Since this discovery, extensive surveys have been
conducted. At this time no infested stands have
been found outside of Elwyn Park.

White Pine Health

The health of New Hampshire’s white pine forest can loosely be
described by its visual appearance. Pine health is affected by genetics,
abiotic (pertaining to non-living) stressors, and biotic (pertaining to
living) pests.

Understanding the genetics factor starts with a look at the history
of white pine in New Hampshire. The white pine resource has
changed dramatically in the past 100 years. In the late 1800’s our
statewide forest cover was at an all time low of 48%. In the late 1980’s
it was at an all time high of 87%. In the early 1900’s, thousands of
acres of white pine where planted to fill unused sheep pastures and
unproductive agricultural lands. Importing planting stock brought a
variety of genetic variability from as far away as Europe. Each seed
source, be it from North Carolina, New Hampshire, New York, or
England, has a different ability to resist forest health stresses. For
instance, some white pine is resistant to the toxic effect of sulfur
dioxide air pollution while others show signs of serious tree decline
even at very low levels. Some genotypes (an individual’s genetic
constitution) grow longer into the fall, some don’t self prune as well
as others, some are more accepting of poor soils, and yet others
require richer soils to really thrive.

In addition to genetic variability, abiotic and biotic stressors
annually effect white pine health and appearance. A few recent
examples of abiotic stressors include sulfur dioxide damage which
was responsible for turning some 40,000 acres of pine a slightly
orange hue in 1996. Additional examples are the drought in 1998,
flooding caused by beavers, heavy road salt, and root damage caused
by road and house construction.

The effect from the biotic stressors is generally subtle, pervasive,
and perhaps the most damaging of all. Biotic damage includes white
pine blister rust, interior decay fungi, root rots, sawflies, weevils,
needle casts, and many more. One of the most visible symptoms of
biotic damage is excessive pitching in the upper bole. This pitching is
heavy at times and isn’t associated with blister rust or any mechanical
damage. Pathologists have identified fruiting structures of a disease
called “pine canker” (Caliciopsis pinea), but there may be another stem
disease like fusarium working in the background. Work is ongoing to
better understand the causes of this “pitch disease”.

Because of the heavy amount of pitching, “pine canker” is com-
monly confused with blister rust. To differentiate between these
diseases look for the presence of a branch stub within the cankered
portion of the stem. Blister rust will have a branch stub in the center
of the canker since it infects through a branch. Also, bleeding is
heaviest on the outer margins of the canker. Pine canker infects
directly on the stem surface between the internodes and bleeds from
all portions of the canker. We’ve seen pine canker symptoms through-
out central New Hampshire, but haven’t yet seen wide spread mortal-
ity from this disease.
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Ecological Profiles

Forested Wetlands
by Barbara Fales, NH Department of Environmental Services, Wetlands Bureau

There are many types of forested wetlands—
swamps, bogs, floodplain forests, seeps, and sloping
wetlands. Sometimes it is difficult to identify or
distinguish between them because hydrology is
difficult to discern, especially in the drier summer
months. Secondary indicators of hydrology become
especially important. (Primary indicators are
hydric soils, a dominance of wetland vegetation,
and hydrology.) These “secondary” indicators
include shallow-rooted or wind-thrown trees,
clumped or buttressed tree trunks, water stained
leaves, depressions in the forest floor, or evidence

of drainage channels. Pit and mound topography
may also be present.

Like most wetlands, functional forested wetlands
help control flooding and erosion and improve
water quality by stabilizing soils and recharging
groundwater. Recreation, fishing, hunting, and
timber harvesting all contribute billions of dollars
to the economy. It is difficult to estimate the full
value of our wetland resources.

Forested wetlands are home to a diversity of
wildlife, whether in the upper canopy where birds
feed on insects or the understory and forest floor,
where small mammals hunt and forage. Flowing
water attracts beaver, mink, river otter, garter and

ribbon snakes, painted and wood turtles and frogs.
Snags provide places for perching, nesting, feed-
ing, denning, or roosting. White-tailed deer and
moose prefer moist wetland habitat. Seeps and
sloping wetlands provide shallow snow depths and
important feeding sites for species such as wild
turkeys.

Vernal pools are a unique type of wetland
providing important breeding areas for amphib-
ians. Not all seasonally flooded ponds are vernal
pools. Indicator species include fairy shrimp, wood
frogs and spotted, marbled, Jefferson, and blue-

spotted salamanders, although many other
species commonly use these

pools. Dry vernal
pools are
particularly
difficult to
identify. Look for

flat areas with
several depres-

sions, dark water-
stained leaves
with evidence
of sediment or

siltation,
sphagnum moss
around the edge of

a depression, or
wetland plants growing in a

depression.
Atlantic white cedar, northern white cedar,

red maple, and black gum swamps and floodplain
forests are examples of natural communities that
are dependent on wetland hydrology or periods of
saturation or flooding. Red maple swamps are
found in abundance in New Hampshire. Cedar
swamps are considered rare.

All of these wetland types and communities are
subject to degradation by human and natural
disturbances. Some are more tolerant of fluctuat-
ing water levels and water quality than others.
According to an article in the New England
Interstate Water Pollution Control Commission’s
Water Connection (Summer 2000) newsletter,
wetlands are home to more than 5,000 species of
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plants and 190 species of amphibians. This same
article lists logging and deposition of fill material as
two major causes of wetland loss and degradation.

Regulating Activities

In the mid-1960’s, the state legislature authorized
the regulation of activities impacting tidal wetlands.
Over the years, that authority has grown to include
freshwater wetlands and other water resources. The
Department of Environmental Services Wetlands
Bureau’s regulatory role reinforces protection of
special wetland communities. Any project which
impacts wetlands or surface waters requires a
dredge and fill permit or notification from the
bureau prior to beginning the work. The standard
application process requires that applicants
indicate the type of wetland being impacted, the
area (in square feet) of wetland impact, and
justification or need. Applicants must show that
impacts have been avoided and minimized to the
greatest extent possible, and that reasonable
project alternatives have been considered. Applica-
tions are reviewed with the greater wetland com-
plex or natural community in mind. (How will the
proposed impact to one wetland affect the hydrol-
ogy of the area?).

Management Considerations

Riparian or streamside forests are naturally prone
to flooding and erosion. These wetlands and
riparian areas should be managed to protect both
water quality and wildlife habitat. Shade, coarse
woody debris and leaf litter should be maintained
to preserve travel corridors for mammals, migra-
tory birds, and aquatic species.

Protective buffers or filter strips are encouraged
between streams, ponds, lakes, wetlands and timber
harvest operations. Buffers slow runoff and filter
out sediment before reaching the water. Maintain-
ing a buffer protects mineral soils that may be
exposed by truck roads, skid trails, or log yards.
Buffers are useful around vernal pools and all types
of wetlands or surface waters- and the recom-
mended width of buffer zones is the subject of
continual discussion. (See Good Forestry in the
Granite State, p. 28 for guidance when establishing

buffers). The Wetlands Bureau requires forestry
best management practices and actively works in
conjunction with district forest rangers to
strengthen compliance.

 Whenever a wetland or surface water is crossed
during timber harvesting operations, a “Notification
of Forest Management Activities Having Minimum
Wetland Impact” must be filed with the Wetlands
Bureau. Typical minimum impact forestry projects
involve temporary or permanent crossings which
impact wetlands or cross surface waters and which
do not exceed criteria listed on the notification
form. Examples are culvert or bridge installations
on permanent truck roads, or skidder crossings
using poled fords, corduroy, or portable bridges.

In place of a standard permit application, the
notification form allows a minimum amount of
paperwork, but reinforces the need for implement-
ing strategies that protect wetland resources.
Though forestry operations may occur in remote
locations that are not readily accessible, it is impor-
tant that appropriate wetland crossings be imple-
mented and maintained. Wetland violations that
occur during forest management activities (i.e.,
crossings which fail to use BMPs or maintain
appropriate crossing devices) may create significant,
large-scale disturbances. In spite of this, failing to
file a forestry notification is more common than
not.

Encouraging proper crossing devices and
informing foresters and loggers of the need to file
notifications has become a major focus of the
Wetlands Bureau. The use of portable bridges over
traditional poled fords is recommended. These are
worthwhile investments for loggers. If a parcel is
being harvested for conversion to non-forestry use,
the law requires that a standard dredge and fill
permit application be submitted. Similarly, if a
forestry crossing exceeds minimum impact criteria,
a standard dredge and fill permit is required.
Contact the Wetlands Bureau at 271-2147 if you
have questions about forestry notifications or
permits, or would like further information about
best management practices for working around
forested wetlands.
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Conservation Notes

Color Infrared Aerial Photos Available
by Karen Bennett, Extension Specialist, Forest Resources

Color infrared aerial photos, flown during the
summer of 1999, are now available for viewing at all
county UNH Cooperative Extension offices and the
Division of Forests and Lands office at 172 Pem-
broke Road in Concord. Because of technical
problems there are some gaps in the flight lines, so
you should call ahead to find out if your area is
available. The remaining photos should be avail-
able in March 2001. This is the first complete aerial
flight of the state in nearly 20 years. The quality is
so fine that cars can be seen on the roads!

The infrared spectrum is best for many natural
resources uses, such as showing tree health and
identifying forest types. Nearly six million acres

were photographed and each photo shows 3420
acres at a scale of 1:15840 (1 inch = 1/4 mile).

Photos may be purchased for $12.00 each from the
USDA Aerial Photography Field Office at 222 West
2300 South, Salt Lake City, UT 84119. Order forms
are available online at www.fsa.usda.gov/dam/apfo/
airfto.htm and at the County Cooperative Extension
offices and the Division of Forests and Lands.

Funds for this project were provided by the
USDA Forest Service, State and Private Forestry;
New Hampshire Department of Resources and
Economic Development, Division of Forests and
Lands; and UNH Cooperative Extension, in
response to the 1998 ice storm.

The Society for the Protection of New Hampshire
Forests – Celebrating 100 Years
On February 6, 1901, nine concerned residents gather in a tiny office in Concord to
found the Society for the Protection of New Hampshire Forests - America’s first
citizens’ conservation advocacy organization.  Their mission: “To preserve the forests
through their responsible use and their complete reservation in places of scenic
beauty.”

Ten years later, the fledgling Society achieves its first goal, a federal forest reserve
called the White Mountain National Forest.  So much more is to come: the acquisition
of Mounts Kearsarge, Sunapee, and Monadnock...the protection of Franconia
Notch...reform of archaic timber tax laws...Tree Farm...Current Use
legislation...conservation easements...the Trust for New Hampshire Lands...the Land
and Community Heritage Investment Program...the protection of hundreds of special
places in every county...

Reprinted from Winter 2000/01 Forest Notes, with permission.
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The New Hampshire Invasive Species Committee
Non-native plants and animals are nothing new—in
fact, species such as the dandelion, the day lily, and
the house sparrow have been around for so long
that most people don’t know that we brought them
here. Our trademark fruit (apple), our most
popular gamefish (largemouth bass, smallmouth
bass, rainbow trout), even our state flower (lilac)
were all introduced to the Granite State long ago
from far away places.

Recently, New Hampshire has become aware of
the impact that certain invasive, non-native species
are having on our native plants and animals.
Aggressive alien plants, such as garlic mustard,
Japanese knotweed, Japanese barberry, purple
loosestrife, water chestnut, and glossy buckthorn
(to name just a few) are running rampant in some
fields, forests and wetlands, choking out native
plants and reducing traditional sources of food and
shelter for resident wildlife.

Our rarest native plant and animal species are
especially vulnerable to the invasion, as the in-
creased competition by aliens for limited resources
may cause them to disappear altogether. Foreign
insects, such as the hemlock woolly adelgid and
asian longhorned beetle could compound the
problem, by destroying native tree species, making
room for more prolific alien plant substitutes.
Taken together, the result could be a homogenous
and depauperate New Hampshire, sadly lacking in
the native plants and animals that once defined it.

In response to these threats, the state legislature
passed House Bill 1258, which was signed into law
by Governor Shaheen on April 27, 2000. Its pur-
pose “is to:

• recognize the adverse environmental and
economic effects of invasive plant, insect, and
fungal species upon the state;

• establish the means by which the state shall
address and minimize such adverse effects;

• promote research and educational activities
dealing with invasive species so as to achieve
the best possible protection of agricultural,

forest, wildlife, and other natural resources of
the state and of human health; and

• prevent and control the spread of invasive
species in the state”.

The bill established a nine member invasive species
committee, consisting of the state entomologist;
representatives of the Departments of Environmen-
tal Services, Resources and Economic Develop-
ment, Transportation, and Fish and Game; a
representative of the University of New
Hampshire’s College of Life Sciences and Agricul-
ture; and appointed representatives of horticultural
interests, environmental interests, and the general
public. They are charged with researching the
effects of invasive plant, insect, and fungal species
upon the state and determining which species
present the greatest “danger to the health of native
species, to the environment, to commercial agricul-
tural or forest crop production, or to human
health”. They will provide their findings to the
Commissioner of Agriculture who will publish two
lists annually on April 1—the “New Hampshire
prohibited invasive species list”, and the “New
Hampshire restricted invasive species list.” The
process will invariably be dynamic, and will be most
effective with input from the biological and
horticultural arenas alike.
Efforts have focused on developing criteria for
invasive plants. They have adopted criteria used by
both Connecticut and Massachusetts. Connecticut’s
version may be read online at http://
www.eeb.uconn.edu/research/invasives/
criteria.html. The next step will be to begin evaluat-
ing non-native plants by applying the invasive
criteria to known problem species.

Lionel Chute is a member of the NH Invasive Species
Committee. He serves as the representative for environ-
mental interests. Lionel works for the Society for the
Protection of New Hampshire Forests as a forester and
ecologist. He can be reached via email at
lchute@spnhf.org.

Staff News
Darrel Covell became the Wildlife Specialist in
January 2001. Darrel is a native of Pittsburg, New
Hampshire, who was most recently employed as
Executive Director of the New Hampshire Wildlife
Federation. Prior to his return to New Hampshire,
Darrel worked as the Wildlife Outreach Specialist
for University of Wisconsin Cooperative Extension
for seven years. Among other things, Darrel

coordinated Wisconsin’s Coverts Program.
Malin Ely Clyde will continue to coordinate the

NH Coverts Project.
Matt Tarr, who served as both Interim Wildlife

Specialist and Forestry and Wildlife Program
Assistant, has left Extension to work for a New
Hampshire forestry consulting company. We thank
Matt for his great work.

Contact Information:

Malin Ely Clyde NH Coverts Project (603) 862-2166

Darrel Covell Wildlife Program (603) 862-3594
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UNH Cooperative Extension
Forestry Information Center

The following publications are available from the
Forestry Information Center. Unless noted, all
publications are free. For charge publications,
make check payable to UNH Cooperative Exten-
sion and remit to UNHCE Forestry Information
Center, Room 211 Nesmith Hall, 131 Main St,
Durham, NH 03824-3597. To request copies, call 1-
800-444-8978 or email kathy.barrett@unh.edu.

Forest Pest Alerts, one-page color illustrated infor-
mation sheets, are available for all the insects and
diseases that appear in this issue. For your own
complete library of pest alerts, ask for a full set.

Guide to the Perfect Tree Farm Tour and Open House
by Karen Bennett is a step-by step guide on hosting
a woodlot tour. It includes pre-tour check lists,
activities for children, public relation ideas and
more. Landowners, Tree Farmers, loggers, and
foresters interested in welcoming the community to
forestry will find it helpful. The popular compan-
ion piece, Guide to the Perfect Sawmill Tour and Open
House by Gigi Laberge and Sarah Smith is also
available.

An Introduction to Forest Certification by M.
Rickenbach, R. Fletcher. and E. Hansen simplifies
the confusing world of green certification by
providing background, defining terms, and compar-
ing five green certification systems. The cost is $1.50.

The 1997 Forest Inventory and Analysis (FIA) results
are now published. Forest Statistics for New Hamp-
shire: 1983 and 1997 by Frieswyk and Widmann is a
130-page statistical report on the fifth inventory of
NH conducted in 1996–1998 by the USDA Forest
Service. Tables, graphs, and charts for forest area,
numbers of trees, tree biomass, timber volume,
growth, and change are displayed at the state and,
where appropriate, the county level. The Granite
State’s Forests: Trends in the Resource is a 4-page
summary of the FIA statistical report.

Discover the Forests of New Hampshire by the North
Country and Southern NH Resource Conservation
and Development Councils is a non-technical
pamphlet that is packed with facts and fun activities.

New Hampshire Forest Land Base Survey by Sarah
Thorne looks at the impact of declining parcel size
on the economics of forest management. Copies of
the report are also available on the Society for the
Protection of NH Forest’s website at www.spnhf.org.

dFrom the Resources Library
A Landowner’s Guide to Internet Resources: States of the
Northeast by Mark Buccowich lists websites by
subject and state covering topics such as selling
timber, management planning, silviculture, wildlife,
recreation, tree identification, forest health and
protection, special forest products and more. For a
web-based version, go to http://www.na.fs.fed.us/
pubs/misc/ir/index.htm.

Do you know anyone who would like a copy of back
issues of our Habitats newsletter? They are available
upon request until our supplies run out.

Guides for New Hampshire Communities and
Conservation Groups

Three publications just off the presses, or soon to
be off the presses, are designed to help communi-
ties and land trusts preserve open space.

Extension staff have completed a revision of the
1990 document, Natural Resources: An Inventory
Guide for New Hampshire Communities. The 2001
edition includes the use of geographic information
systems (GIS) as the primary tool for generating
inventory maps. The document provides step-by-step
guidance to communities starting on a natural
resources inventory, or revising and updating an
existing inventory. The inventory process is divided
into two phases: the basic inventory and detailed
inventory studies.

The basic inventory includes conservation lands,
water resources, wetlands, unfragmented lands, and
important soil. The detailed inventory studies focus
on the collection of additional information that
supports the primary goals of the inventory, such as
a water resources assessment or an evaluation of
agricultural lands. This may involve incorporating
information from other studies, initiating new
studies, using existing GIS-based data, or collecting
additional local data. Contact the Forestry Informa-
tion Center for ordering information.

Open Space for New Hampshire: A Toolbook of
Techniques for the New Millennium by Dorothy Taylor
is now available from the NH Wildlife Trust. More
than 70 techniques for preserving open space are
described with relevant laws, accounts of communi-
ties using the techniques, and sources of published
information and organizations that can help. The
cost is $15 per copy, plus $3 shipping and handling.
Order it from the NH Wildlife Trust, 54 Ports-
mouth St., Concord, NH 03301, 224-5953,
nhwf@aol.com. Visit their web site at www.nhwf.org.

Protecting New Hampshire’s wildlife habitats
just got easier for local planning boards, conserva-
tion commissions and many others. They can now
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Upcoming Events
Check the event calendar on the UNH Cooperative Extension Forestry and Wildlife Program web site
at <http://ceinfounh.edu>

Mar. 14-15 81st Annual Meeting of the New England Society of American Foresters. Sheraton South
Portland Hotel, Maine. Topic: Who Really Is Managing New England’s Forest Resources?
Sponsored by: The Wildlife Society Maine Chapter, Small Woodland Owners Association
of Maine, Northeastern Forest Pest Council, New England Society of American Foresters.
For more information, including fees, contact Laura E. Audibert at 207-834-6773 or
la4568@mail.sjv.net. For hotel room reservations call 888-627-7188.

Mar. 21-23 Building Sustainable Communities: Regional and Watershed Approaches. All Day. North
Adams, MA. Sponsored by The Berkshire Institute, Massachusetts College of Liberal Arts.
Contact: Mervin Stevens (603) 756-3534; e-mail: info@berkshireinstitute.net; website:
www.berkshireinstitute.net.

Mar. 22 NH Riparian Programs Workshop. All Day. Marriott Courtyard, Concord, NH. A
professional’s practical guide to financial assistance and program support. For more
information see the NRCS website at www.nh.nrcs.usda.gov.  If you have questions contact
Jody Pellerin at 679-2790 or email at jjpscc@ttlc.net.

Apr. 6 Assessing and Protecting Community Open Space. 9AM-4PM. Portsmouth, NH. Spon-
sored by: UNH Continuing Education. This workshop is for municipal planners, conser-
vation commission members and others interested in community planning issues. FEE:
$95, lunch included. CREDITS: NH Licensed Foresters 5.5 CEU’s; NH Licensed Survey-
ors 2 CEU’s; Natural Scientists 5.5 CEU’s. For more information or to register contact
UNH Continuing Education at 862-2015 or register on the web at www.learn.unh.edu.

refer to the long awaited publication Identifying and
Protecting New Hampshire’s Significant Wildlife
Habitat: A Guide for Towns and Conservation Groups
by John Kanter, Rebecca Suomala and Ellen
Snyder. The 143-page book is published by the
N.H. Fish and Game Department’s Nongame and
Endangered Wildlife Program, in cooperation with
the Office of State Planning and UNH Cooperative
Extension. The guide will help planners integrate
wildlife considerations into land use planning and
undertake their own conservation efforts. Local
governments (planning boards, conservation
commissions, etc.) can order one copy each at a
discounted price by calling the New Hampshire
Association of Conservation Commissions at 603-
224-7867. Individuals can order copies ($13.95
each, with a $5 shipping charge) by calling the
Nongame Program at 603-271-2461, or by sending
a check payable to NH Fish and Game Dept., 2
Hazen Drive, Concord, NH 03301 (include your
name, address and publication you are ordering).

Other Library Resources

The second edition of Introduction to Forest Ecology
and Silviculture by Thom McEvoy, University of
Vermont Extension Forester may be ordered for
$9.00 per copy, plus $3.75 shipping and handling,
from NRAES, Cooperative Extension, 152 Riley-
Robb Hall, Ithaca, NY 14853-5701. This book
introduces practical concepts for landowners,
loggers, and foresters on the forest site; how forests
grow and change; the effects of stress and distur-
bance on ecosystems; silivicultural systems and
developing prescriptions; combining timber and
other resources; and the realities and myths about
silviculture. Attention is given to stands susceptible
to ice damage and practices that benefit wildlife.
The text is enhanced by illustrations, tables, a
glossary, appendices, and suggested further
reading. For more information and a free publica-
tion catalog, contact NRAES at (607) 255-7654 or
nraes@cornell.edu. Information is available at
www.nraes.org/publications/nraes126.htm.
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State Forest Nursery
Website Established
The New Hampshire Division of Forests and Lands announced the
State Forest Nursery has established an internet presence at
www.Nhnursery.com. State Forester Philip Bryce says, “If you have a
computer and are interested in planting or learning about seedlings
for forestry, wildlife or conservation, our web site is a convenient way
to start a planting project. We have choices of more than 40 different
species and specialty packages, pictures of almost every choice, an on-
line nursery tour and links to many publications and other internet
sites of interest.” The nursery has been in the tree growing business
for almost a century and is one of only two state-run nurseries in New
England. The other is in Connecticut.

They distribute a catalog, available through the web site or by
calling 271-3456 between the hours of 8 am and 4 pm, Monday-
Friday. For speedy service, all seedling information, prices and order
forms are available on line at www.Nhnursery.com.


