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Coming Soon

To A Planet Near
T

You!

he horrifying hordes of Climate Invaders are upon us creeping up from lower elevations, attacking from foreign
countries, and settling into areas where once they were
unable to survive. As climate change causes winters to
warm and seasons to shift, a host of exotic invasives and
destructive natives are marching their way into our lives
at an ever increasing rate. Unless they are stopped, these
invaders will continue to spread disease, destroy valuable
natural resources and push out the native plants and wildlife we cherish.
Only one thing can defend us from this attack: Congress!
Congress can revitalize America’s economy by protecting and restoring the rivers, coasts, forests and wild lands
threatened by climate change. Strengthening the resilience
of these native habitats means shoring up the defenses
needed to fend off the encroaching hordes. This will be
done by workers in hardhats planting trees and restoring wetlands; by construction crews and engineers planning the battle against climate impacts; and by biologists,
hydrologists and ecologists who provide critical intelligence
on the Climate Invaders’ predicted advances and how to
stop them.
Congress can fend off the climate invaders and provide
American jobs on American lands by passing legislation
that reduces carbon pollution that fuels climate change.
No amount of restoration can protect America’s natural
resources and all the services they provide, unless we attack the root cause of the problem. A pollution cap that
reduces carbon emissions will revitalize our economy by
rebuilding our energy infrastructure and driving clean energy investment. It can also provide the dedicated funding
necessary to raise the army of American workers needed
to fight off… the Climate Invaders!

Deer Tick
They crawl! They bite!

They can give you Lyme
disease! With a lust for
blood and a penchant for
warm weather, deer ticks
will encroach on more
land than ever before
thanks to climate change.

Top: Tick mouthparts (Gary Alpert,
Harvard University, Bugwood.org)
Top Right: Adult deer tick (Lisa
Ames, University of Georgia, www.
forestryimages.org)
Bottom Right: An adult female deer
tick, engorged after a blood meal
(Scott Bauer, USDA Agricultural Research Service, Bugwood.org)

Average minimum winter temperatures below
about 19° F keep deer
ticks from establishing stable populations.1 If climate change continues unabated, however, milder
winters may increase the range of
deer tick populations by 68 percent in North America by later this
century.2
Terrifed by ticks? You should
be. These little suckers are well
known for carrying Lyme disease,
which causes a variety of debilitating symptoms for humans, from
fever and headaches, to chronic
impacts on the joints and central
nervous system.3
In rare cases, Lyme
disease can be
deadly.4

It’s Spreading!
Lyme disease is the fastest growing vector-borne
disease in the country. The
number of reported Lyme
disease cases in the U.S. has
more than doubled since
the Center for Disease Control and Prevention (CDC)
began recording cases in
1991. State health departments reported 28,921
confirmed cases and 6,277
probable cases of Lyme disease to CDC in 2008.

Poison Ivy
Ever had a poison ivy

rash? Thought it couldn’t
be itchier? Think again.
Thanks to global warming, poison ivy is expected to become MORE
“TOXIC.”5
Poison ivy already ranks
among the top ten “medically problematic” plants
in the U.S., with hundreds
of thousands of cases
of contact dermatitis
reported each year.6 It
turns out that elevated
concentrations of CO2
in the atmosphere – the
primary culprit for global
warming in the first place – have
been shown to enable the plants
to produce a more allergenic form
of urushiol, the substance responsible for your itchy response.
To make matters worse, the same
increase in CO2 is likely to make
poison ivy vines grow even faster
– more growth will likely mean
more opportunities for people to
come in contact with poison ivy.
Better stock up on calamine lotion!
While poison ivy does have wildlife benefits, faster-growing vines
could harm some forest habitats
by out-competing slower growing trees, thereby reducing tree
regeneration and increasing tree
mortality.7
Other vines joining poison ivy on
the list of Climate Invaders include

Top: Poison ivy in flower (Catherine
Herms, The Ohio State University,
www.forestryimages.org)
Left: Poison ivy foliage (David J.
Moorhead, University of Georgia,
www.forestryimages.org)

such harmful aliens as Japanese
honeysuckle, English ivy, and that
ubiquitous charmer, Kudzu.8

A Toxic Avenger
A poison ivy rash can last
anywhere from one to four
weeks, depending on severity and treatment. You
can ‘get’ poison ivy from
direct or indirect contact-by touching affected clothing or a pet--or even from
breathing smoke from
burning firewood with poison ivy growing on it.
What’s more, the three-leaf
menace is highly adaptable:
poison ivy grows under a
wide range of soil type and
conditions, covering a broad
swath of North America.

Cheatgrass
A

wispy weed known as
cheatgrass is taking over
America’s great sagebrush sea.
Accidentally introduced
from Europe sometime
in the late 1800s, cheatgrass is now responsible
for wrecking wildlife-rich
sagebrush habitats from
Nevada to Montana, a problem
that will only worsen with climate
change.
Top: Cheatgrass (Matt Lavin, flickr)
Right: Cheatgrass infestation (John
M. Randall, The Nature Conservancy,
www.forestryimages.org)

Cheatgrass conquers and destroys
with a devastating weapon: fire.
Because sagebrush habitats historically burned infrequently, they are
not adapted for surviving frequent
fires. By forming thick mats of
explosive tinder in the summer,
cheatgrass is now fueling fires
across the West.9
In 2007 alone, more than 2.7
million acres burned in the Great
Basin.10 In a diabolical feedback
loop, these cheatgrass-stoked fires
set the stage for the transformation of natural sagebrush habitat
to lands dominated by cheatgrass,
which leads to even more frequent
and intense fires and the conversion of more natural habitat. The
result has been a dramatic deterioration of sagebrush habitat across
the west and, combined with other
threats such as overgrazing and oil
and gas exploration, the continued
decline of such iconic wildlife species as the sage grouse.

Climate-fueled changes in precipitation and temperature could
render even more areas susceptible to invasion by this noxious
weed. A projected decrease in
summer precipitation could expand the amount of suitable land
for cheatgrass by up to 45 percent,
significantly elevating the risk of
cheatgrass invasion in parts of
Montana, Wyoming, Utah, and
Colorado.11 In addition, elevated
concentration of CO2 in the atmosphere could stimulate cheatgrass
growth and make it an even more
aggressive invader.12

A Vicious Cycle!
Making a bad situation
worse, the global warmingfueled expansion of cheatgrass across the West in
turn fans the flames of global warming. The conversion
of sagebrush ecosystems to
annual grasslands dominated by cheatgrass is releasing
enormous amounts of the
carbon pollution driving climate change, equivalent to
the annual emissions from
about 5.6 million cars.13

A single word is driving terror into

the hearts of people across the
Southwest: tamarisk.

Also known as salt cedar, several
species of this water-hogging shrub
are poised to take full advantage of
a changing climate.
With its ability to thrive in hot
environments and out-compete
native plants for scarce water
supplies, salt cedar is crowding out
cottonwoods and other streamside plants important to wildlife,
lowering water tables, and drying
up springs essential for sustaining
such desert denizens as pupfish,
bighorn sheep and quail.14 Furthermore, dense growths of tamarisk
provide tinder for more frequent
fires, to the detriment of native
plants intolerant of fire.
With its affinity for scarce water
in hot environments, salt cedar is
well-suited to a changing climate
where temperatures will increase
and water availability decreases.
In the future, portions
of California, Oregon,
eastern Texas, Oklahoma,
Kansas, Nebraska, South
Dakota and Arkansas are
likely to have better conditions for salt cedar due
to climate change.15
Also because of climate
change, in Oregon,
Washington and Idaho
the amount of habitat
suitable for tamarisk
invasion is projected to at
least double, and perhaps
increase as much as 10fold, within the life span
of a child born today.16

Western water supplies already
are squeezed nearly dry by high
demand, and the expansion of salt
cedar due to climate change will
only make this situation worse.

PRODIGIOUS
THIRST!
A single large salt cedar
plant can grow 15 feet or
taller in height, absorb 200
gallons of water a day, and
produce up to a half million
seeds in a single year.
The salt cedar is classified
as a “noxious weed” or
“noxious plant” in ten different states by the United
States Department of Agriculture’s Natural Resources
Conservation Service.

Top: Salt cedar in flower (Bonnie
Million, National Park Service, www.
forestryimages.org)
Left: Salt cedar in the American West
(Steve Dewey, Utah State University,
www.forestryimages.org)

Salt Cedar

BARK Beetles
A lethal combination of bark

beetles and blue fungi is creeping
across America, leaving in its wake
devastated stands of dead, rotting
trees.
Absent the severe winter cold
which kills over-wintering beetle
larvae, beetle populations have
exploded to unprecedented levels
across the Western United States.
Joining the invasion is the blue
stain fungus, which hitches a ride
on adult beetles travelling from
tree to tree.
Top: Adult mountain pine beetle
(USDA Forest Service - Rocky Mountain Region Archive, USDA Forest
Service)
Bottom Right: Pair of adult beetles
in egg gallery in a Ponderosa Pine
(William M. Ciesla, Forest Health
Management International, www.
bugwood.org)

Few trees can survive an assault
of this deadly duo.17 As pine bark,
spruce and mountain pine beetles
tunnel under bark and begin a
feeding frenzy, blue stain spores
settle in and inhibit the tree from
fending off the beetle attack. While
some tree mortality from these
sources is natural, global
warming is driving beetle
populations and tree
mortality far beyond the
usual.
To date, millions of acres
of forests have been
ravaged by these pests,
leaving landscapes
shrouded in the color
of burnt red from their
dead needles and destroying valuable forest
products.18 19
These ghost forests are a
virtual tinder box, waiting
for a strike of lightening

A FIENDISH LOOP!
The massive beetle-induced forest die-off facilitated by climate change in
turn further accelerates
climate change. Instead of
living forests taking CO2 out
of the air and thus reducing
atmospheric CO2 that contributes to climate change,
huge quantities of CO2 are
released by beetle-induced
death, decay, and burning,
making forests a carbon
source instead of reducing
atmospheric carbon.

or a stray spark to set off a catastrophic forest fire, threatening
wildlife and putting an increasing
numbers of western homes and
businesses at risk.

Residents of the Southeastern United States are
all too familiar with the
invasive red imported fire
ant. One need experience only a single attack
of fire ants, biting and
stinging en masse, to
understand the extremely
unpleasant burning and
blistering these tiny ants
can cause. Fire ants can
be deadly to wildlife,
especially young that are
relatively immobile and
unable to escape their
attack.23

Legs beware!

FIRE ANT

Red imported
fire ants, with
the most toxic
venom of all
fire ants in
the United
States,20 are
marching
northward, biting and stinging as
they go.

Introduced from South America
and now occupying more than
300 million acres in the United
States,21 the red imported fire ant
is poised to take advantage of climate change, expanding its range.
Within the lifespan of a child
born today, the range of the red
imported fire ant in the United
States could expand northward
by about 80 miles and expand in
total area by 21 percent as climate
change makes new areas suitable
for their survival.22
Furthermore, a closely related and
similarly unpleasant species, the
black imported fire ant, could expand its range even further north
than the red-imported fire ant.

ALIEN MENACE!
Imported fire ants first

came to the United States
around 1930. Now there
are five times more ants per
acre in the United States
than in their native South
America. The annual U.S.
impact of imported fire ants
is estimated in the billions.

Top: Red imported fire ant
(Pest and Diseases Image
Library, www.insectimages.
org)
Top Left: Red imported
fire ants (USDA APHIS PPQ
Archive, USDA APHIS PPQ,
www.insectimages.org)
Bottom Left: An adult specimen (Pest and Diseases Image Library, www.insectimages.org)

MOSquito
From southern Asia comes a

mosquito unlike any you have likely
encountered before.
Biting often, fearing no sunshine,
and needing only the tiniest
amount of water to reproduce, the
Asian tiger mosquito is breaking all
the rules as it swarms the nation.
The rapid spread of this bloodsucker has been underway for nearly
two decades, but climate change

Top: An adult at rest (Susan Ellis,
Bugwood.org)
Middle Right: Female mosquito
feeding (Susan Ellis, Bugwood.org)

While only a few of these viruses
affect humans, some, such as West
Nile,25 eastern equine encephalitis
and dengue,26 27 are serious human health risks.
Unfortunately, a warmer climate
is conducive to survival of typically
tropical diseases such as dengue,28
also known as “breakbone fever”
for the excruciating pain it causes
in its victims.
Scientists project that within this
century about 35 percent of the
global population could be at
risk of dengue transmission, but
this increases to 50-60 percent
when global warming is taken
into account. If this isn’t bad
enough, think about your pet
dog. In some places the Asian
tiger mosquito is the principal
source of heartworm infections
in dogs.29

promises to make a bad situation
worse by aiding its further range
expansion north and increasing its
disease transmission potential.24

INSATIABLE &
GROWING!

While mosquito bites are mere irritants for most people, of greater
concern is their potential for
disease transmission. Asian tiger
mosquitoes are known to transmit
more than 30 different viruses.

An Asian tiger mosquito
larva can complete its development into a biting,
blood-sucking, adult mosquito in as little as a tablespoon of water.

The End...?
H

ow do we respond to the advance of the Climate
Invaders? Repelling them will require a combination of
curbing the global warming pollution that is fueling their
advance, restoring the habitats they are destroying, and
preventing new invaders from reaching our shores.
This approach requires swift and meaningful action from
Congress. A business as usual approach will only fuel the
further spread and damage from these invading hordes. It
is time for Congress to fight global warming pollution and
create American jobs on American lands by restoring our
precious lands and waters. It is up to you to demand that
Congress acts.

Go to: www.nwf.org/invasion to learn more and to take action to halt the advance of… the Climate Invaders.

NOTES
1) Brownstein, J.S., T.R. Holford, and D. Fish,
2003. A climate-based based model predicts
the spatial distribution of the Lyme disease
vector Ixodes scapularis in the United States.
Environmental Health Perspectives 111: 11521157.
2) Brownstein, J.S., T.R. Holford, and D. Fish,
2005. Effect of Climate Change on Lyme
Disease Risk in North America. EcoHealth
(doi:10.1007/s10393-004-0139-x).
3) www.cdc.gov/ncidod/dvbid/lyme/ld_humandisease_symptoms.htm
4) health.nytimes.com/health/guides/disease/
lyme-disease/symptoms.html
5) Mohan, J.E., et al. 2006. Biomass and toxicity responses of poison ivy (Toxicodendron
radicans) to elevated atmospheric CO2. Proceedings of the National Academy of Sciences
103: 9086-9089.
6) Bronstein, A.C., et al. 2009. 2008 annual
report of the American Association of Poison
Control Centers’ National Poison Data System
(NPDS): 26th annual report. Clinical Toxicology
47: 911-1084.
7) Belote, R.T., Weltzin, J.F., and Norby, R.J.
2003. Response of an understory plant community to elevated CO2 depends on differential responses of dominant invasive species
and is mediated by soil water availability. New
Phytologist 161: 827-835.
8) Middleton, B.A. 2006. Invasive species and
climate change. U.S. Geological Survey OpenFile Report 2006-1153. U.S. Department of the
Interior, Washington, D.C.
9) Ypsilantis, W.G. 2003. Risk of cheatgrass
invasion after fire in selected sagebrush community types. Bureau of Land Management
Resource Notes No. 63.
10) USDA Forest Service, Rocky Mountain
Research Laboratory. April 2008. Challenging
cheatgrass: Can tools like the ‘black fingers of
death’ fight this formidable invasive species?
RMRScience. www.fs.fed.us/rmrs/docs/rmrsscience/cheatgrass-challenge-2008-04.pdf.
11) Bradley, B.A. 2009. Regional analysis of
the impacts of climate change on cheatgrass
invasion shows potential risk and opportunity.
Global Change Biology 15: 196-208.
12) Smith, S.D., T.E. Huxman, S.F. Zitzer et al.

2000. Elevated CO2 increases productivity and
invasive species success in an arid ecosystem.
Nature 408: 79–82.
13) Bradley, B.A., R.A. Houghton, J.F. Mustard,
and S.P. Hamburg. 2006. Invasive grass reduces
aboveground carbon stocks in shrublands of
the Western U.S. Global Change Biology 12:
1815 – 1822. Expansion of cheatgrass within
the Great Basin has released an estimated 8±3
Tg C to the atmosphere, and will likely release
another 50±20 Tg C in the coming decades.
Conversion to automobile emission equivalents from EPA greenhouse gas equivalencies
calculator: www.epa.gov/RDEE/energy-resources/calculator.html.
14) Zavaleta, E.S. and J.L. Royval. 2002.
Climate change and the susceptibility of U.S.
ecosystems to biological invasions: Two cases
of expected range expansion. In: Wildlife Responses to Climate Change – North American
Case Studies. Edited by S.H. Schneider and T.L.
Root. Island Press, Washington DC.
15) ibid.
16) Kerns, B.K., B.J. Naylor, M. Buonopane,
C. G. Parks, and B. Rogers. 2009. Modeling
tamarisk (Tamarix spp.) habitat and climate
change effects in the Northwestern United
States. Invasive Plant Science and Management 3(2)200–215.

23) www.werc.usgs.gov/hq/invasive/fireant.
html
24) Alto, B. W. & Juliano, S. A. 2001. Precipitation and temperature effects on populations
of Aedes albopictus (Diptera: Culicidae):
Implications for range expansion. Journal of
Medical Entomology 38: 646-656.
25) ezinearticles.com/?Climate-ChangeLinked-to-Global-Spread-of-Mosquito-BorneDisease&id=3457034
26) Centers for Disease Control. 2001. Information on Aedes albopictus. Arboviral Encephalitides. www.cdc.gov/ncidod/dvbid/arbor/
albopic_new.htm (21 January 2004).
27) Hawley WA. 1988. The biology of Aedes
albopictus. Journal of the American Mosquito
Control Association. Supplement #1: 1-40.
28) Hales S, de Wet N, Maindonald J, Woodward. 2002. A Potential effect of population
and climate changes on global distribution of
dengue fever: an empirical model. Lancet 360:
830-834.
29) www.mda.state.md.us/plants-pests/mosquito_control/_asian_tiger_mosquito_md.php

17) Genome Alberta. 2008. Blue stain fungi:
an important part of the mountain pine beetle
epidemic. Web application accessed March
12, 2010 (www.genomealberta.ca/blogs/
main_05090801.aspx).
18) S. Chow and A. Obermajer. 2006. Moisture
and blue stain distribution in mountain pine
beetle infested lodgepole pine trees and industrial implications. Wood Science and Technology 41: 3-16.
19) T. Byrne, K.L. Woo, A. Uzunovic and P.A.
Watson. An Annotated Bibliography on the
effect of bluestain on wood utilization with
emphasis on mountain pine beetle-vectored.
Bluestain Mountain Pine Beetle Initiative
Working Paper 2005–4. bookstore.cfs.nrcan.
gc.ca/detail_e.php?catalog=25333
20) Tvedten, S. n.d. Biology and identification of fire ants. Excerpt from: The Best Pest
Control II (www.safe2use.com/pests/fireants/
factoids.htm).
21) ibid.
22) Morrison, L.W., M.D. Korzukhin and S.D.
Porter. 2005. Predicted range expansion of
the invasive fire ant, Solenopsis invicta, in the
eastern United States based on the VEMAP
global warming scenario. Diversity & distributions 11(3)199-204.

Bottom: Red imported fire ant (USDA ARS
Photo Unit, USDA Agricultural Research
Service, www.insectimages.org)

Inspiring Americans to
protect wildlife for our
children’s future.

