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LOSS OF WILDLIFE
of all North America's birds, making them one of
the most popular groups of the region with birders
and professional ornithologists alike,” Acadia's
unusual concentration of warblers makes it a
special place for traveling birders from across the
country.126

An altered climate could mean a loss of
some wildlife now in Acadia and a
change in the natural mixture of species.

C

limate change is expected to drive some
wildlife species into extinction. The
Intergovernmental Panel on Climate Change
warns that just 4°F to 5°F of higher temperatures
could leave 20 to 30 percent of plant and animal
species in climatic conditions far outside those of
their current ranges, making them “likely to be at
121
increasingly high risk of extinction.” One reason
this percentage is so high is that stresses
resulting from climate change would come atop
122
others such as habitat loss.

The park's nesting warbler species are projected
to experience population declines in the park as a
result of climate-driven changes in area
vegetation, with some perhaps disappearing there
altogether. One study by the U.S. Forest Service
used two climate-change models and information
on the habitat requirements of bird species to
project effects on 150 species of eastern birds,
including 15 of the 22 warbler species nesting in
Acadia. Of those 15 species, 10 are projected to
be eliminated as breeders in the area of the park,
based on one or both of the two climate models
used in the study. Population numbers of the
remaining five species are projected to decline in
the area. Those at risk of elimination are Nashville
warbler, northern parula, black-throated blue
warbler, yellow-rumped warbler, magnolia warbler,
blackburnian warbler, black-throated green
warbler, pine warbler, northern waterthrush, and
Canada warbler; those projected to suffer
population declines are black and white warbler,
yellow warbler, ovenbird, common yellowthroat,
and American redstart.127

Even if species now found in Acadia do not
become extinct everywhere, they may be
eliminated from the park by changed conditions
there. Another change likely will be the movement
into an area of new species searching out suitable
habitats as their home ecosystems change. The
new immigrants would compete with existing
species for habitat and food, potentially driving
further changes in wildlife populations.

“In a warmer climate, Maine could
lose some of its most iconic species
such as loons, moose, and puffins.”
University of Maine123
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BIRDS
Acadia supports a great diversity of birdlife, with
338 species recorded in the park.
Particularly noteworthy are the park's warblers.
Roger Tory Peterson, the founding father of
American birding, called Mount Desert Island
“the warbler capital of the world.”124 The park's
total of 22 nesting species of warblers ties it
with Great Smoky Mountains National Park for
the highest such total of any national park in the
125
United States. Because the warbler family
includes “some of the most dazzling and colorful

Magnolia warbler
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Another threat to the park's warblers and other
long-distance migrants is a climate-change-driven
mismatch between the timing of their spring
migrations and the timing of the peak availability
of food on their breeding grounds, an important
factor in breeding success. In Europe, of 100
migrating bird species, those that by 1990-2000
had not begun migrating earlier in the spring have
experienced population declines. Those that
shifted to earlier migrations have stable or
increasing populations.128 Mismatches in migratory
timing may be particularly likely among longdistance migrants. Their wintering grounds can
provide no clues of changes in the onset of spring
at their distant breeding grounds. This could affect
Acadia's warblers, most of which winter in Central
and South America, as well as other park
breeders that migrate from far away.

Peregrine chicks at nest in Acadia
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Peregrine falcons and bald eagles nest in Acadia
in the winter. In the past, late winter storms have
caused complete breeding failures for both
species, because the adults have been unable to
keep eggs warm enough. The projected increase
in late-winter storms (see page 16) could lead to
more frequent reproductive failures for the
131
peregrine and eagles. Other species about
which the park staff has expressed concern
include, in the winter, harlequins and several other
ducks, purple sandpipers, pine siskins and other
boreal forest species, at least one owl species,
and grosbeaks, among others; and, in the
summer, salt marsh sparrows, as well as the
warblers and seabirds mentioned above.132

Common loon

The nearly 150 smaller islands around Mount
Desert Island that NPS protects through
easements are or have been key nesting areas
for seabirds including puffins, storm petrels,
guillemots, eiders, gulls, and terns. Many of the
smaller islands have a maximum elevation of less
than about 13 feet above sea level, making them
vulnerable to sea-level rise and the effects of
stronger coastal storms, including erosion, loss of
vegetation, and overwashing waves. (See
sections 4 and 5.) A preliminary analysis by the
NPS suggests that Schoodic Island – the park's
most important seabird island in federal
ownership (as opposed to being subject to a
federal conservation easement) – could lose more
than half of its prime eider nesting habitat with 3.3
feet of local sea-level rise. A six-foot rise, the
analysis suggests, could cost Schoodic Island 90
percent of its eider habitat as well as its status as
a single island, as the Atlantic would carve it in
two.133

The U.S. Forest Service study also projects that
other birds will experience declines in Acadia –
including the state bird of Maine, the blackcapped chickadee, and the even more iconic
common loon, a common to abundant breeder in
129
the park. Loons already have a lower rate of
nesting success in the park than elsewhere in the
state, although the park staff is not sure why. The
park's data shows that loon nesting failures
appear to be linked in part to storms during the
nesting season, which could be because of “sheet
flows” of water in nesting areas caused by heavy
130
rains. If this contributes to loons' lower rate of
breeding success in Acadia, then the projected
increase in downpours and flooding (see page 18)
likely would further reduce loon reproductive rates
in the park.
Acadia's natural resource staff has identified other
bird species in the park that could be vulnerable.
25

mammal species that could be eliminated from
parks or could newly migrate into them makes it
difficult to assess the likelihood of these changes
occurring. Still, this study suggests that Acadia
could see a change in the mammals present as a
changed climate change alters its ecosystems.

MAMMALS
Less is known about how climate change may
affect Acadia’s mammals than about its birds. The
only general assessment of how climate change
may affect the mammals present in the park was
done by researchers from Yale University, who
made such projections for eight national parks,
including Acadia.134 They used computer models
of how a doubling of atmospheric levels of heattrapping gases may impact plant communities and
assumed that mammals would shift their ranges to
stay in the types of habitats where they now live.
For Acadia, they projected that the park would no
longer support the presence of three current
mammal species (which were not identified in the
scientific article). They also projected that
presence of new types of plant communities in the
park would lead to eight new mammal species
(also unidentified) moving into the park.

Although there have not been other studies
focused on climate-change impacts specifically on
Acadia's mammal population, the park's staff has
expressed concerns about possible losses in the
park of its fishers, long-tailed weasels, northern
135
flying squirrels, and jumping mice. Fishers,
large, tree-climbing members of the weasel family,
were long believed to have been extirpated in the
park, with the last evidence of their presence
being tracks found in 1925. But the park staff
reports that fishers have been present in the park
again in recent years, and a specimen was
collected near park headquarters.136

FRESHWATER FISH

Some important caveats about this study,
however, are in order. First, the projections rest on
a model of how an altered climate can drive
changes in the distribution of plants. Those
changes are difficult to model, and those
projections cannot be taken as definitive. Second,
as the researchers acknowledged, they did not
consider whether geographic or other barriers
would keep new mammals from moving into the
parks. Third, the fact that the study's authors did
not identify in their publication the particular

A disrupted climate is projected to affect Maine's
lakes, rivers, and wetlands by raising water
temperatures, altering precipitation amounts and
timing, reducing streamflows in late summer,
producing earlier ice-out of frozen bodies of water
137
in spring, and more. These changes are
expected to be particularly threatening to the
park's cold-water fish species, including brook
trout, alewives, and others, which generally
survive only in waters with year-round
temperatures under about 70°F.138 The park's staff
is seeking funds to track these changes and
identify management options for addressing
139
them.

©Lonnie Gorsline/shutterstock.com

“Fortunately for most species, a
decline in Maine may still leave
them reasonably widespread
and common in Canada, although
having moose and loons in Quebec
and not in Maine would be small
consolation for Mainers.”
University of Maine140

Fisher
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OTHER IMPACTS
and to set, for the first time, a separate, stricter
standard to protect plants from adverse effects of
ozone occurring even when air is clean enough to
meet the health-based standard.

Climate disruption may increase risks to
the health of park visitors and others,
and decrease winter recreation in Acadia.

For the period 2005-2007, Acadia was one of 11
national parks with permanent air-quality
monitoring stations that verified that it had ozone
levels above the old air quality standard, let alone
the new, stricter standard.142 Acadia's ozone levels
exceeded the old standard in each of the years
143
from 1996 through 2007. Because future
climate-change-driven increases in ozone levels
are expected to be greatest where ozone levels
already are high, further climate change probably
will require sharper reductions in regional
emissions to clean up Acadia's air enough to
protect people's health.144

LESSENED WATER QUALITY
Some of the lakes in Acadia serve as sources of
drinking water for residents of Mount Desert
Island as well as park visitors. These lakes are so
clean at present that the water districts have an
exemption from the filtration normally required
under Maine’s safe drinking water standards. But
this could change with climate change. The
coupling of warmer temperatures and increased
storm frequency (which can deliver large pulses
of nutrients and organic material into lakes) can
promote the growth of algae and bacteria. Some
species of one group of algae, the chrysophytes,
can produce taste and odor problems in
northeastern lakes. Increased bacterial growth
also is a major problem for drinking water sources
because of the potential disease-causing threats
associated with them. If these climate-related
impacts occur and the local water districts are
required to treat the lake waters, the costs of
compliance would be major, for the water districts
and ultimately for their customers.141

“Because ground-level ozone is related
to temperature, air quality is projected
to become worse with humaninduced climate change.”
U.S. Global Change Research Program145

MORE LYME DISEASE
Increasing temperatures are projected to promote
the spread and incidence of disease-bearing
insects in many areas, such as Lyme disease in
Maine. The disease, carried by deer ticks, first
appeared in southernmost Maine in the late
1980s, has been spreading at an accelerating
rate, and is expected to spread throughout the
146
state by 2080 or so. The disease has reached
the Acadia region, and has been contracted by
both park staff and area residents.147 Other insectborne diseases, such as West Nile virus, could
also expand their range in response to higher
148
temperatures.

MORE AIR POLLUTION
A hotter climate is projected to worsen
concentrations of ground-level ozone, a
component of smog created when pollutants mix
in sunlight. (On the other hand, when higher in the
atmosphere, ozone does not affect people's
health and has the positive effect of filtering the
sun's ultraviolet rays.) Ground-level ozone has
been firmly established to harm people's health,
and the U.S. Environmental Protection Agency
(EPA) has set air quality standards at the levels
necessary to prevent adverse health effects. In
2008, EPA set more stringent National Ambient
Air Quality Standards for ozone, affording more
protection of both human health and of vegetation
and other natural resources. In 2010, EPA
proposed both to further strengthen the standard

LOSS OF WINTER RECREATION
By late this century, winters in the Northeast are
projected to be shorter with fewer cold days and
more precipitation. Under a high-emissions
27

One source observes, “The amazing thing about
cross-country skiing in Acadia National Park is
that it is one of the few places in the lower 48
states where you can cross country ski and enjoy
a scenic view of the ocean all at the same time.”154

climate scenario, the snow season could be cut in
half across northern New York, Vermont, New
Hampshire, and Maine, and reduced to a week or
two in southern parts of the region.149 The
projected reduction in snow cover will adversely
affect winter recreation. Snow-dependent winter
recreation activities including snowmobiling,
skating, ice fishing on frozen ponds and lakes,
cross-country skiing, and snowshoeing are
integral to the character of the Northeast, and for
many residents and visitors, its desirable quality
of life.150

Snowmobile travel is allowed on the park's Loop
Road on Mount Desert Island and most fire
155
roads. NPS generally does not allow
snowmobiling in national parks, but does provide
exceptions in some cases, including this one in
Acadia. The Natural Resources Defense Council
opposes this and other snowmobiling in national
parks in the contiguous United States. For those
who enjoy snowmobiling in Acadia, though, their
opportunities to engage in this activity there are
156
expected to diminish with warmer winters.

“Global warming is projected to bring
about a dramatic decline in the average
number of snow-covered winter days
across the Northeast, especially under
the higher-emissions scenario. . . .
Winter activities such as snowmobiling,
cross-country skiing, snowshoeing, and
sledding that depend primarily on
natural snow cover will be most
vulnerable to this decline.”

Ice fishing is a popular activity in Acadia when
weather conditions permit. Already, the ice fishing
season generally is limited from January 1 to
March 31. Across the Northeast, ice fishing
seasons are getting shorter as the duration of ice
cover on the region's lakes has decreased, with
“ice-in” dates occurring later in winter and “iceout” dates arriving earlier in spring.157 For
example, Sebago Lake, the largest freshwater
body in Maine, now becomes ice-free 23 days
158
earlier than it did in 1807.

Northeast Climate Impact Assessment151

Acadia, which gets about five feet of snowfall a
year, offers a variety of forms of snowdependent winter recreation, all of which can be
diminished by shorter, warmer winters and less
152
snowfall. When there is adequate snow cover,
the 45 miles of carriage roads and 41 miles of
unplowed park roads in Acadia make ideal trails
for cross-country skiing and snowshoeing.153

NPS

Continued warming of winters could further
shorten the season and lend new urgency to
Acadia's warning to ice fishers: “Please be
cautious on frozen bodies of water and ensure
that ice thickness is sufficient to support your
159
weight.”
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TACKLING CLIMATE DISRUPTIONS
change and its impacts threaten the areas
for which they are responsible and the
broader ecosystems on which they
depend.
·
NPS managers should use environmental
education programs to inform visitors
about a changed climate and its impacts in
managed areas and about what is being
done to address climate change and those
impacts. The NPS should require
concessionaires to do so, too.
·
The Congress and the Administration
should adequately fund NPS actions to
address a changing climate.
·
The NPS should reduce emissions in their
own operations, and provide information to
visitors on those actions to inspire them to
undertake their own emission reduction
actions.
·
The Congress and the Administration
should rebuild and enhance the scientific
and research capacity the NPS had prior
to 1993.

To keep Acadia such a special place will
take efforts to protect its resources and
reduce human-caused climate change.

A

s the risks of a changed climate dwarf all
previous threats to our national parks, so too
must new actions to face these new risks be on
an unprecedented scale. Parks should be
managed to preserve their resources at risk, to
adapt to coming changes, and to provide visible
leadership in addressing climate change.
Ultimately, of course, the greatest need is to
curtail emissions of climate-changing pollutants
enough to reduce their impacts, not just in Acadia
but everywhere else, too.

ACTIONS IN ACADIA AND OTHER PARKS
A full suite of actions by the National Park Service
and others will be needed to protect Acadia and
its imperiled resources. Actions to protect the
resources of national parks were outlined in
chapter 9 of National Parks in Peril: The Threats
of Climate Disruption, the October 2009 report by
160
RMCO and NRDC. In September 2010, NPS
adopted a Climate Change Response Strategy,
which provides an excellent roadmap for Service
actions, including many of the steps that are
161
needed and within the Service's control. Now,
NPS actions are needed to implement that
strategy. Also, Congress and others need to take
additional actions that are within their areas of
responsibility. Examples include:

“The focus of the climate change
discussion has largely shifted from
the evidence that climate change is
occurring to what we can do about it.
As stewards of our nation's natural
and cultural heritage, we have an
obligation to act now.”
Jon Jarvis, Director
National Park Service162

NPS

·
The NPS should consider the combined
effects of climate change and of other
stresses on the resources and values of
areas they manage, and work to reduce all
the stresses that pose critical risks.
·
NPS should develop area-specific and
resource-specific plans to protect the
particular resources and values most at
risk from climate change and other
stresses.
·
Service officials and managers should
speak out publicly about how climate

Razorbills
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PREVENTING CLIMATE DISRUPTION

EPA authority must also be maintained to
institute the tightest pollution controls
necessary to protect public health and the
environment. That includes standards for
the pollution that causes smog and other
dangerous and fatal respiratory ailments,
pollution of hazardous materials like
mercury and dioxin, and dangerous waste
from power plants and other industrial
facilities.

This section contributed by Theo Spencer,
Natural Resources Defense Council
Ultimately, to protect Acadia National Park for the
enjoyment of this and future generations, it will
take actions by all of us to reduce emissions of
heat-trapping pollutants enough so that climate
disruption does not overwhelm this, or any other,
special place.
The federal government also must lead the way,
with broad, aggressive actions on four essential
fronts:

·
Overcoming barriers to investment in
energy efficiency to lower emissionreduction costs, starting now. To fully
harness energy efficiency potential, many
opportunities require additional federal,
state, or local policies to unleash
investments that are already cost-effective
even without a price on greenhouse gas
emissions. Policies include building,
industry, and appliance efficiency
(standard) upgrades, as well as incentives
for “smart” transportation and growth and
for advanced vehicles.

·
Enacting comprehensive mandatory limits
on global warming pollution to reduce
emissions by at least 20 percent below
current levels by 2020 and 80 percent by
2050. This will deliver the reductions that
scientists currently believe are the
minimum necessary, and provide
businesses the economic certainty needed
to make capital investments to achieve
those reductions.

·
Accelerating the development and
deployment of emerging clean-energy
technologies to lower long-term emission
reduction costs. That means incentives
and investments in renewable electricity,
low-carbon fuels, and carbon capture and
storage; a federal renewable-energy
standard; and infrastructure upgrades to
support transmission capacity for these
renewable assets. Finally, regulations are
needed to require any new coal-fired
power plant to capture and permanently
geologically sequester at least 85 percent
of its carbon dioxide emissions, along with
state and federal regulatory frameworks
for site selection, operation, and
monitoring for carbon capture and
geologic storage systems.

·
Protecting the current Clean Air Act
authority of the U.S. Environmental
Protection Agency (EPA). This includes
current authority under the Clean Air Act to
set standards to curb global warming
pollution from vehicles, power plants, and
large industrial sources. The Supreme
Court held in its landmark 2007 decision
that EPA must act if it finds, based on the
science, that carbon dioxide and other
global warming pollutants endanger public
health and the environment. Accordingly,
EPA issued consensus national standards
on April 1 to cut global warming pollution
from new vehicles. And on May 13, EPA
issued a rule requiring that the biggest
new and expanded pollution sources start
applying available and affordable pollution
control measures starting in 2011.
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