
Conserving Endangered Species in an Era of Global Warming

by John Kostyack and Dan Rohlf

Editors’Summary: While the ESA is lauded as one of the country’s most pow-
erful tools of environmental protection, the statute may not be strong enough
to protect wildlife and habitat in the face of global warming. In this Article,
John Kostyack and Dan Rohlf argue that legislative and administrative
changes will be needed if the ESA is going to make a real difference in pro-
tecting biodiversity from the dangers of climate change. They describe the
effects that climate change will have on wildlife and habitat, and relay a list
of potential management responses to these effects. They then discuss im-
plementation challenges that climate change will bring, such as difficulties
in designating critical habitat for wildlife moving due to warming. Finally,
the authors conclude with some policy recommendations, including how to
tackle climate change legislation, update the ESA, and institute adaptive
management practices.

I. Introduction

Global warming is the single most urgent threat to the future
of wildlife and wildlife habitat. The 2007 reports of the In-
tergovernmental Panel on Climate Change (IPCC) conclude
that human activity is “very likely” causing the world to
warm. These reports also note that the average surface tem-
perature of the earth increased 0.76 degrees Celcius (°C)
(1.4 degrees Fahrenheit (°F)) in the 20th century and predict
that this temperature will likely increase by another 1.8 to
4.0oC (3.2 to 7.2oF) in the 21st century, depending on pollu-
tion levels.1 The IPCC also finds that 20-30% of species
worldwide are likely to be at increased risk of extinction if
increases in average global temperatures exceed 2 to 3°C
(3.6 to 5.4°F) above pre-industrial levels.2

Our children and grandchildren will inevitably ask if we
sat up and took notice when the prospect of this massive
wave of human-caused extinctions became apparent to us.
Given the potential magnitude of the loss of the world’s bio-
logical wealth, the only appropriate response is to act imme-

diately to avert it. This Article discusses some of the actions
necessary to avoid dire outcomes for wildlife, focusing on
how the U.S. Congress and executive branch agencies can
both strengthen and employ the Endangered Species Act
(ESA) to make significant strides in addressing the threats to
biodiversity posed by global warming.

II. The Challenge of a Changing Climate

Global warming has posed a serious threat to people and
wildlife for decades. Atmospheric carbon dioxide (CO2)
and other greenhouse gases (GHGs) that trap heat and warm
the planet have increased by more than 30% since the begin-
ning of the Industrial Revolution. The standard measure of
these gases, CO2 equivalents (CO2e), now stands at 383
parts per million (ppm) and is steadily increasing at a rate of
1.5 ppm per year. Until recently, however, policymakers in
the United States have largely sat on their hands while vari-
ous economic interests and advocacy groups raised doubts
about whether global warming is real and whether observed
changes in climate stemmed from human-caused emissions
of GHGs. But over the past few years, a wealth of new em-
pirical climate data—punctuated by dramatic images of col-
lapsing glaciers and melting polar ice caps—have made it
impossible for anyone to deny the existence of global warm-
ing. Further, work of the Nobel Peace Prize-winning IPCC,
based on collaborative efforts of preeminent scientists from
around the world, has virtually eliminated doubts about the
central role of human activities in causing climatic change.

James Hansen, the National Aeronautics and Space Ad-
ministration’s (NASA’s) premier climate researcher, warns
that the planet is at risk of soon reaching a “tipping point,”
where levels of GHGs become so high and resulting warm-
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ing becomes so substantial as to trigger “positive feedback”
loops that will further exacerbate the problem.3 For exam-
ple, as global warming melts Arctic permafrost, the resul-
tant release of methane, a powerful GHG, will cause sub-
stantial additional warming. Similarly, as Arctic ice melts,
the open ocean absorbs more of the sun’s energy than the
highly reflective ice, causing even more rapid warming.

Unless governments and people around the world take ac-
tion quickly to curtail global warming pollution, we will
face rapid warming and other climatic and physical
changes, including disappearing polar ice caps, large rises in
sea levels, and extreme floods and droughts. If this scenario
unfolds, society would increasingly turn its focus to provid-
ing for the countless climate refugees fleeing sea-level rise
and drought, developing new supplies of food and drinking
water, and otherwise rebuilding the infrastructure of civili-
zation. The ESA and most other traditional wildlife conser-
vation programs would likely face drastic curtailments in
the face of these competing priorities.

In the United States, Congress could make significant
progress toward averting such worst-case climate change
scenarios by enacting legislation capping GHG emissions,
with a target of 2% annual reductions across the U.S. econ-
omy through the middle of the 21st century. Such action,
combined with personal lifestyle changes, would enable the
United States to achieve an 80% reduction in global warm-
ing pollution from current levels by 2050. Putting such a
program in place would give the United States credibility to
secure similar commitments from other nations. The chal-
lenges of achieving reductions of this magnitude are great,
but society has met big challenges before. The goal of a safe
climate is well within reach.

Even as work proceeds to reduce global warming pollu-
tion, we must recognize that reducing GHGs alone will not
be enough to prevent widespread extinctions of species with
which we share the planet. Even with significant reductions
in global warming pollution from human sources, at least
another 0.6°C (1.1°F) increase will inevitably occur (over
and above the increase of 0.76°C (1.4°F) in the 20th cen-
tury) in the coming decades due to GHGs already released
into the atmosphere. Therefore, even if we immediately act
to curb warming pollution, wildlife will still face threats
from altered climates and major ecosystem disruptions.

To help wildlife survive inevitable global warming, we
need to discuss actions that policymakers and resource man-
agers can implement now. First, U.S. policymakers have an
enormous obligation to help address the threat posed by
global warming to people and wildlife in other countries.
Although there are substantial limits to the ESA’s ability to
conserve wildlife abroad, the United States has a clear moral
imperative to deliver technical and financial assistance to
advance biodiversity conservation beyond its borders. Al-
though making up only 5% of the world’s population, the
United States has contributed 25% of global warming pollu-
tion currently in the atmosphere. Meanwhile, global warm-
ing is harming wildlife and ecosystems around the world,
even though people living in those areas often are not signif-
icant contributors to the problem—and often lack the re-
sources needed to confront it. The United States thus must
devote significant resources of its own toward assisting de-

veloping countries with protecting biodiversity in the face
of climate change; such contributions could also enhance
U.S. efforts to encourage these countries to adopt limita-
tions on their GHG emissions.

At the domestic level, the ESA can play a significant role
in conserving U.S. wildlife threatened by global warming.
When Congress enacted the ESA in 1973 and amended the
statute in the 1970s and 1980s, lawmakers did not see global
warming as a significant threat to wildlife. However,
policymakers designed the ESA to address all threats to
wildlife, no matter what their origin. Thus, no radical
changes to the law are needed to ensure that the ESA ad-
dresses the effects of global warming. On the other hand, cli-
mate change greatly increases extinction risks of species al-
ready imperiled for other reasons and thereby greatly re-
duces the margin for error in implementing the ESA’s
protections and recovery programs. Policymakers therefore
will need to consider significantly strengthening ESA pro-
grams—as well as increasing ESA funding—to help fulfill
the nation’s commitment to conserve abundant wildlife and
healthy ecosystems for future generations.

As discussed below, the fate of wildlife and ecosystems
hinges on the willingness and ability of policymakers and
natural resource managers to confront global warming-re-
lated threats. Natural resource managers will need to be-
come much more conversant in integrating climate models
and other considerations of climate change into ESA im-
plementation, and policymakers will need to provide di-
rection and funding to facilitate this integration. To maxi-
mize the chances that the ESA will meet its conservation
goals, agencies implementing the law must confront global
warming head-on.

III. Global Warming’s Impacts on Wildlife and
Wildlife Habitats

Global warming is exactly that: global. No ecosystem on
earth is immune to its effects. Herein, we review the impacts
of global warming by major habitat types. But it is important
to note that across all habitat types, two serious problems
have surfaced at the species level: (1) changes in phenology
(timing of seasonal events); and (2) changes in distribution
of wildlife (most notably, the disappearance of northern
hemisphere wildlife species from the southern portions of
their ranges and from lower elevations). An example of the
former phenomenon is the shift in the time of springtime
peak insect abundance, which affects the reproductive suc-
cess of songbirds that depend on high insect levels during
the critical nestling phase. The 90% decline of the north-
western Minnesota moose population in the past 20 years,
which biologists have attributed to excessive heat, provides
an example of the latter.4 Another example is the decline of
the American pika, a small rabbit-like mammal that inhabits
talus fields in the mountains of the western United States.
One study of Great Basin pikas finds that their range has
shifted upslope by 900 feet and 36% of populations has
been extirpated.5
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A. Rivers, Streams, and Lakes

Even without taking global warming into account, threats
such as dams, levees, channelization, polluted runoff, water
withdrawals, and invasive species place much of the rich
U.S. heritage of freshwater aquatic biodiversity at risk of ex-
tinction. Global warming adds a host of additional stressors
to aquatic ecosystems. Warming of surface temperatures in-
creasingly makes many rivers, streams, and lakes uninhabit-
able for cold water fish such as salmon and trout. For exam-
ple, in summer 2006 and 2007, state officials shortened the
trout fishing season in Montana because excessive water
temperatures were placing too much stress on fish.

Snow pack across much of the West is declining due to
warmer temperatures, which causes more precipitation to
come in the form of rain rather than snow.6 As a result, an in-
creasing percentage of snow melts in the spring rather than
summer. Summer stream flows drop precipitously, with se-
rious consequences for both farmers and fish at the time both
are in greatest need of water. These low flows, combined
with elevated temperatures (which lowers the capacity of
water to hold oxygen), renders habitat less suitable or even
lethal for a host of species.

Warming also poses a serious threat to lake habitats (and
the rivers flowing from these lakes) as increased evapora-
tion rates causes lowered water levels. Hydrologists predict
that water levels in the Great Lakes, the source of 90% of
U.S. freshwater, will decline by up to eight feet by the end of
the century if current global warming pollution trends con-
tinue.7 Water levels for Lakes Erie, Huron, and Michigan
have already declined 3.5 feet since 1997.8 Continued drops
in water levels would destroy or degrade hundreds of miles
of delicate lakeshore habitats.

B. Wetlands

Increased temperatures and altered hydrologic cycles also
stress and degrade wetland habitats. The prairie pothole re-
gion of the northern Great Plains, a major breeding ground
for waterfowl, is especially vulnerable to increased evapo-
ration caused by higher temperatures.9 Even if precipitation
increases in the prairie pothole region, experts predict that
the increase in temperatures will increase evaporation, re-
sulting in drier soils, earlier spring drying, and fewer pot-
holes. By the end of this century prairie potholes could
shrink by 38-54%, with accompanying declines in water-
fowl populations.

C. Forests

Pests and disease, once kept in check by the cold of the win-
ter, now thrive in many forests thanks to the warmer envi-
ronment. In many regions, intensified droughts exacerbate

this problem. As a result, a massive wave of forest die-offs
around the globe is underway. In the northern latitudes of
North America, epidemics of mountain pine beetles have
killed entire forests because the increasingly warm winters
have failed to provide the hard freezes which historically
killed large proportions of overwintering mountain pine
beetle larvae.10 In the southern latitudes, southern pine bee-
tles now complete more generations in a single growing sea-
son, resulting in rapid population expansions and subse-
quent pine die-offs.11 Increased temperatures, drier condi-
tions, and increases in dead trees have led to a fourfold and
sixfold increase in the number and area, respectively, of cat-
astrophic fires in western forests in the last two decades.12

This loss poses serious problems for the wide array of wild-
life species, such as the Canada lynx and pine marten, de-
pendent on forests for food and cover.

D. Shrub Steppe and Desert Habitats

Shrub steppe and desert habitats will likely suffer a decline
of rainfall in some regions and elevated CO2 throughout
these biomes. Invasive plant species already have become a
serious threat to native wildlife in many thousands of acres
in western North America. Studies show that elevated CO2

levels may enhance these species. Moreover, these plant in-
vaders are often more susceptible to fire, so their increased
presence could exacerbate catastrophic fires.13 Native wild-
life in arid and semi-arid ecosystems, such as the sage
grouse and the Wyoming toad, could suffer significant re-
ductions as a result.

E. Coasts and Estuaries

The global average sea level rose about 6.7 inches (0.17 me-
ters) in the past century. The latest IPCC reports project an
additional 7- to 23-inch rise, due mostly to thermal expan-
sion of the water, by the end of the century if current global
warming pollution trends continue.14 These projections
likely understate actual threats because IPCC estimates do
not account for recent observations showing significantly
increased rates of melting of Greenland ice over the last sev-
eral years.15

In many places, intensification of tropical storms that ac-
companies global warming exacerbates the threat posed by
sea-level rise. Tropical sea-surface temperatures have risen
by about 0.5ºC since 1970.16 Although scientific consensus
has not clearly linked the frequency of tropical storms to cli-
mate change, those storms that do occur have been more in-
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tense (category 4 and 5) over the past 30 years, a trend di-
rectly linked to increases in sea-surface temperatures.17

Rising seawater harms coastal ecosystems in a variety of
ways. Increasing seawater depth and loss of sunlight, oxy-
gen, and nutrient flows overwhelms salt marshes and other
shallow habitats adapted to shallow saltwater environ-
ments.18 Seawater is toxic to brackish water species, and
brackish water is toxic to freshwater species. Rising sea lev-
els disturb the delicate balance between aquatic species and
the sunlight, oxygen, nutrients, and salinity in their habitats,
especially in areas where ecosystems are unable to migrate
inland because of human development19 and so-called ar-
moring of the coasts to protect human infrastructure. Avail-
able projections indicate that sea-level rise alone will de-
stroy 20% of coastal wetlands around the globe by 2080.20

F. Oceans

Ocean wildlife faces threats from both warming and the
ocean’s absorption of CO2—the primary GHG emitted by
human activities. Absorption of CO2 increases ocean acid-
ity, with dramatic consequences for organisms from corals
to the plankton that serve as the foundation of most marine
food webs.21 This “ocean sponge” effect makes it increas-
ingly difficult for marine organisms that use calcium to
build skeletons and shells. Decreased calcification compro-
mises fitness of individual species and ultimately threatens
to adversely impact entire marine food webs, substantially
altering the biodiversity and productivity of the ocean.

Warmer ocean temperature has a wide array of deleteri-
ous effects. Perhaps most visible is the massive coral
bleaching events and die-offs that have occurred world-
wide, including along the continental shelf of North Amer-
ica.22 Two North American coral species, the elkhorn and
the staghorn, were the first species ever to be listed under the
ESA due in part to global warming.23 Coral reefs are among
the ecosystems that are most sensitive to climate change,
and conservative estimates suggest that one-half of all reefs
will be destroyed by 2030-2050. Coral reefs buffer shore-
lines from storms and erosion and provide habitat for count-
less marine species. Approximately one-half of all U.S.-
managed commercial fish species depend on coral reefs for
at least a portion of their life cycle.

G. Arctic

The pending proposal to list the polar bear as threatened un-
der the ESAhighlights the severe threat that global warming

poses to wildlife in the Arctic. Wildlife is perhaps at
greater risk in the Arctic than anywhere else on the planet
because the magnitude of temperature increases substan-
tially from the equator toward the poles. The average an-
nual temperature in the Arctic has risen at nearly twice the
rate as the global average, with the greatest increase occur-
ring in winter months.24 As a result, permafrost is thawing,
with tundra habitat rapidly disappearing and giving way to
lakes, wetlands, and a northward progression of trees and
shrubs.25 Experts expect some of these areas to ultimately
turn into cold deserts because soil types are not suitable for
retaining water.26 Tundra habitats serve as major nesting
areas for a variety of migratory waterfowl as well as habitat
for species, such as caribou, important to indigenous peo-
ple’s diets.27

Sea ice is rapidly disappearing from the Arctic. A recent
study projected that 40% of summer sea ice would be gone
from the Arctic by mid-century.28 Even this disturbing study
does not reveal the full extent of the problem because it does
not include the record-breaking summer sea-ice declines of
2005 and 2007. In 2007, summer sea ice diminished to 1.65
million square miles, 39% less ice than the long-term aver-
age between 1979 and 2000.29 Commenting on these latest
developments, one leading NASA climate scientist pre-
dicted that the Arctic would be mostly ice-free in the sum-
mer as early as 2012.30

Continued melting along this rapid trajectory will have
dire consequences for Arctic wildlife and the indigenous
people who rely upon this wildlife for their survival. The po-
lar bears in James and Hudson Bays in Canada, which have
suffered 15% declines in the average weight and in the num-
ber of cubs born in a recent 15-year period, provide a dis-
turbing glimpse into the future.31 Because polar bears de-
pend on sea ice for hunting and because periods without sea
ice have increased, these bears must go longer without feed-
ing, and as a result suffer declines in reproduction and over-
all health. Polar bears are unlikely to survive the end of this
century if, as some climate models predict, summer sea-ice
cover completely disappears from their habitats.32 The pros-
pects for a number of other Arctic species, such as the wal-
rus, ivory gulls, little auks, and several species of seals, are
equally bleak if the sea ice continues to melt as forecasted
under current warming trends.33
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IV. Potential Management Responses

Wildlife managers can take action now to build resiliency
into natural systems and thereby ameliorate the impacts of
global warming. Recognizing the threat of global warming
to wildlife and wildlife habitats, the Wildlife Society recom-
mended a series of actions to increase the likelihood of wild-
life survival.34 These recommendations, as well as others
prepared by scientific experts, acknowledge that the im-
pacts of global warming on wildlife and ecosystems will ex-
ceed our ability to forecast. Despite the uncertainties of local
climate projections, the actions listed below will improve
the chances of wildlife survival.

The Wildlife Society report includes a category of recom-
mended actions that require agency managers to understand
and apply the science of global warming and its impacts.
These include:

� Protect coastal wetlands and accommodate
sea level rise: Managers can reduce the negative
impacts associated with sea level rise through mod-
eling of future sea-level rise and land deposition,
protection of coastal wetlands, and acquisition of
inland buffer zones to provide an opportunity for
wildlife to move inland.
� Adjust yield and harvest models: As fish and
wildlife populations respond both directly to cli-
mate and indirectly through climate-induced
changes in habitats, their productivity and sustain-
ability may increase or decrease. Managers will
need to adapt yield and harvest regulations both in
anticipation and response to these changes.
� Build corridors for wildlife movement: As
vegetative zones move toward the poles and up
mountain slopes in response to warming, wildlife
managers will need to design corridors to provide
potential opportunities for mobile wildlife species
to move to suitable habitat types.
� Consider global warming models as well as
historical data when making projections: Man-
agers must be aware that historical climate, habitat,
and wildlife conditions are not indicative of future
conditions. Projections and planning must take into
account expected changes in climate.
� Look for new opportunities: Managers must be
ready to anticipate and take advantage of new op-
portunities. For example, if climatic conditions
leave existing agricultural areas unusable for agri-
culture, they could become important wildlife con-
servation areas with appropriate agency and land-
owner collaboration.

As noted earlier, the stress of climate change on ecosys-
tems, when added to existing stresses, means that there is
decreased margin for error. Another category of actions in
the Wildlife Society report calls for agency managers to
continue long-standing wildlife management practices,
but to implement these practices more rigorously in light
of this decreased margin for error. These actions include
the following:

� Maintain healthy, connected, genetically di-
verse populations: Small isolated populations are
more prone to local extirpations than larger, more
widespread populations. Although managers al-
ready encourage healthy populations, global warm-
ing increases the importance of this goal and will
likely require adjustments in population targets.
� Reduce non-climate stressors on ecosystems:
Reducing other human-induced stressors such as
toxic pollution and habitat loss will minimize nega-
tive synergistic impacts with global warming and
increase the resiliency of habitats and species to the
effects of climate change and variability.
� Prevent and control invasive species: Rapidly
changing climates increase opportunities for inva-
sive species to spread. Prevention measures, moni-
toring, and control can help limit the negative im-
pacts of invasive species.
� Reduce the risk of catastrophic fires: Global
warming leads to more frequent fires and a greater
probability of catastrophic fires. Managers can use
prescribed fires and other techniques to reduce fuel
load and the potential for catastrophic fires.
� Employ monitoring and adaptive manage-
ment: Perhaps most importantly, wildlife manag-
ers will need to employ monitoring and adaptive
management at a level of rigor never before seen in
the history of wildlife conservation. Traditional,
long-practiced methods and strategies will not be
effective in light of the rapid ecosystem changes
that are underway. We discuss this new emphasis
on monitoring and adaptive management, along
with the myriad other ways that the ESA must re-
spond to climate change, in the following sections.

V. Global Warming Poses Unprecedented Challenges
for Those Implementing the ESA

Just as climate change poses encompassing threats to the
planet’s ecosystems, it raises fundamental challenges to our
government’s ability to stem and ameliorate these threats.
Though the U.S. Supreme Court labeled the ESA “the most
comprehensive legislation for the preservation of endan-
gered species ever enacted by any nation,”35 the federal
agencies charged with implementing the statute are only
now beginning to consider how it can remain an effective
conservation tool in light of global warming’s tremendous
threats to biodiversity. It is obvious that climate change will
demand more of everything—more species listed as threat-
ened or endangered, more resources devoted to assessing
and reducing biological risks and to restoration efforts, and
more agency personnel for implementation. In this section,
we go beyond the obvious need to devote greater resources
to saving threatened and endangered species in a warming
world to explore the difficulties and questions that the cen-
tral environmental threat of the 21st century will raise for a
law enacted 35 years ago at the dawn of the modern environ-
mental era.
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A. Listing

Section 4 of the ESA contains the statute’s provisions for
identifying the species to place on the threatened and endan-
gered rolls, for designating the critical habitat of those spe-
cies, and for devising recovery plans to guide activities to re-
store imperiled species. Already, however, climate change
has presented difficult questions in this arena. The ESA in-
cludes among its factors for listing the “present or threat-
ened destruction, modification, or curtailment of [species’]
habitat or range,” as well as the “inadequacy of existing reg-
ulatory mechanisms.”36 However, how should we interpret
and apply these listing factors when it is not a stretch of the
imagination to say that climate change likely “threatens” the
habitat or range of at least one-third of the species in exis-
tence—and that at least at present we certainly lack ade-
quate regulatory mechanisms to deal with the dangers it
presents to these species and their habitat? The U.S. Fish
and Wildlife Service (FWS) and the National Marine Fish-
eries Service (NMFS) (collectively, the Services) lack the
resources to list as threatened or endangered thousands of
species, and it is not clear that such a massive listing pro-
gram, even if possible, would lead to increased conservation
efforts. Will climate change render obsolete the ESA’s cur-
rent lists of threatened and endangered species? The perva-
sive dangers to the biota due to climate change, as well as
our failure so far to develop legal mechanisms to control the
source of these dangers at both the domestic and interna-
tional levels, raise complex uncertainties about how we will
target particular species (or other levels of biodiversity) to
receive special legal protections.

B. Critical Habitat Designation

Identifying and protecting habitat is perhaps the most funda-
mental and yet most controversial part of species conserva-
tion. As the only part of the ESAthat explicitly protects hab-
itat, the Act’s provisions pertaining to what the statute terms
critical habitat have been the center of controversy for many
years. The ESA’s key critical habitat provisions are: (1) §3,
which defines critical habitat; (2) §4, which sets forth proce-
dures for designation of critical habitat; and (3) §7 (dis-
cussed below), which prohibits federal agencies from au-
thorizing, funding, or carrying out actions that adversely
modify designated critical habitat. Although somewhat con-
fusingly worded, §3’s definition of critical habitat contains
the key concepts that will likely become the focus of ESA
implementation in a changing climate. It defines critical
habitat as habitat that is “essential for conservation” and it
recognizes that such habitat may include lands or waters un-
occupied by the species. In recent years, the FWS has dem-
onstrated its hostility to critical habitat designations by ex-
cluding from such designations those lands that are unoccu-
pied by the species, even if they could potentially provide
important parts of the species’ life-cycle needs and are part
of the historical range. The Services should immediately
end this unwritten policy of failing to recognize the impor-
tance of currently unoccupied habitat for the recovery of
some species. Moreover, the Services will likely confront
increasing evidence that climatic changes are causing spe-
cies’ranges to shift, and that unoccupied portions of species’

habitat in the United States to the north and upslope from
where they now exist are essential for conservation of many
listed species.

Given the complexity of determining which habitats are
essential for conservation in an era of changing phenology,
range shifts, and ecosystem disruptions, the Services will in-
evitably run into increased difficulty in meeting the statu-
tory deadlines for designating critical habitat. Under §4,
designations must be finalized within one year after listing.
However, the process of listing a species does not fully an-
swer questions about its habitat needs. Determining the fu-
ture spatial arrangements of a species’ habitat in a warming
climate poses greater challenges than determining that it is
threatened and endangered. Modifying §4 to make critical
habitat designation a component of recovery planning, and
imposing deadlines of three years after listing for comple-
tion of recovery plans, would strengthen the scientific basis
for such designations, as well as afford the Services addi-
tional time to delineate habitats, a process which will be cru-
cial to species conservation as the climate changes.

C. Recovery and Delisting

Climate change also vastly complicates the reverse of listing
under §4—the process of planning for, working toward, and
hopefully eventually recovering species listed under the
ESA. This section requires preparation and implementation
of recovery plans and authorizes the Services to remove
from the threatened and endangered rolls those species
which no longer require the legal umbrella of the ESA.
However, many species now depend on habitat or ecologi-
cal processes so altered by human activity that these species
will need intensive management efforts on an ongoing basis
simply to ensure their continued existence.37 Such plants
and animals, sometimes called “conservation-reliant” spe-
cies, may never recover as Congress contemplated in §4 be-
cause they require on a perpetual basis the legal protections
and management obligations imposed by the ESA. Given
that by virtually any conceivable scenario we are not likely
to solve the problem of climate change in the foreseeable fu-
ture, many species now on the protected lists are likely to
fall into the conservation-reliant category. This may mean
that the emergency room analogy commonly used to de-
scribe the ESA, wherein the Act saves species from a disas-
ter and then discharges them to their natural state, must for
many species give way to seeing the statute more as long-
term intensive care. Under this conception of the law, recov-
ery of listed species would not serve as the ESA’s principal
goal for many species imperiled by climate change; instead,
maintenance plans and their implementation would focus
on perpetually managing targeted species so they do not ex-
perience significant declines or become extinct.

D. Consultation and the Jeopardy and Critical Habitat
Protection Duties

The procedural and substantive protections of §7 will al-
most certainly continue to play a vital role in any future
framework for conserving imperiled species. Its provisions
require federal agencies to assess their actions and consult
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36. 16 U.S.C. §1533(a)(1)(A) and (E), ELR Stat. ESA §§2-18 (empha-
sis added).
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der the Endangered Species Act: The Need for a New Approach, 3
Frontiers Ecology & Env’t 383 (2005).
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with the Services on actions that may affect listed species or
designated critical habitat in order to ensure that federal ac-
tivities are not likely to jeopardize listed species or destroy
or adversely modify critical habitat. Today the FWS and the
NMFS conduct thousands of consultations each year. With
scientists increasingly able to link climate change with spe-
cific threats to imperiled species, far-reaching questions
about the future of §7 arise. For example, now that the
NMFS has listed two coral species as threatened due largely
to climate change, and the FWS appears poised to do the
same for polar bears, what sort of federal actions “may af-
fect” these animals and their habitats? It is clear that the im-
pacts of climate change, such as disrupted hydrological cy-
cles, must be addressed in ESAconsultations.38 But must the
Services also assess the causes of global warming for their
effects on listed species? Given that projects releasing
GHGs will exacerbate climate change no matter where they
occur in relation to listed species, must proponents of every
single federal project causing increases in GHG concentra-
tions consult with the Services regarding impacts on coral
species, polar bears, and other species listed due to climate
change? Would this consultation duty apply to future per-
mits for construction or would it also reach continued opera-
tion of federal projects? Indeed, one can think of thousands
of federal activities throughout the country—or the
globe—that facilitate increased GHG emissions and thus
may affect listed species at risk of extinction in part due to
climate change. Will it be necessary to exponentially in-
crease §7 consultations? Is this practical or even possible?

Similar questions arise about §7’s substantive require-
ments. It is not difficult to imagine, for instance, FWS scien-
tists concluding that increased GHG emissions jeopardize
the continued existence of polar bears or adversely affect
their sea-ice critical habitat. Since the ESAforbids such a re-
sult absent a §7 exemption by the high-level Endangered
Species Committee (the God Squad), is it conceivable that
the ESA would then simply ban any and all federal agency
actions resulting in increased emissions? In other words,
can a wildlife agency by itself apply the brakes to U.S. GHG
emissions—something that Congress and the EPA have so
far been unwilling or unable to do? Alternatively, will the
God Squad be called upon to issue multiple—or even blan-
ket—§7 exemptions for federal actions that contribute to
climate change? Or will we simply see increased efforts by
lawmakers (via appropriations riders or indirect political
pressure on agencies) or the executive branch (through
backroom dealings and increased coercion of agency scien-
tists) to soft-peddle the threats and impacts of climate
change? We address some of these questions in our policy
recommendations below.

E. Prohibited and Permitted Takings

Application of the prohibitions, exceptions, and other au-
thorities set forth in §9 and §10 will also grow more complex
in a biosphere greatly altered by climate change. “Take” of
listed species prohibited by §9 includes habitat alterations
that “actually kill or injure” listed species.39 Current uncer-

tainties as to which activities cause take become exponen-
tially more difficult when considering impacts of climate
change. For example, does suburban sprawl in Phoenix cause
take of polar bears? When an otherwise lawful activity is
proposed, the Services have authority to allow “incidental
take,” i.e., death or injury, of listed species in return for off-
setting conservation measures set forth by the project pro-
ponent in a habitat conservation plan (HCP). In providing
incidental take statements to federal agencies, the Services
must estimate the number of protected individuals likely to
be harmed by a given activity, as well as set forth a clear up-
per bound of allowable take that if surpassed, will trigger
additional scrutiny of the project.40 Agency biologists al-
ready face difficulties in providing such numbers or devel-
oping adequate surrogates; uncertainties surrounding the
impacts of a changing climate on members of listed species
and their habitat are certain to exacerbate these challenges.

Such uncertainties will also increasingly call into ques-
tion (on both policy and legal grounds) so-called no sur-
prises regulations, an interpretation of §10 that uses long-
term regulatory certainty as a carrot to encourage nonfeder-
al landowners to develop HCPs.41 While listed species and
their habitat may appear to enjoy some long-term protection
under HCPs (HCPs are often in effect for decades), such
protections may prove to be inadequate in a warming cli-
mate. Yet landowners receive guarantees under no surprises
regulations that they need do no more to offset the impacts
of their habitat destruction even if their initial commitments
prove to be inadequate. In a warming world, managing spe-
cies and their habitat according to an HCP based on assump-
tions made decades earlier may be a recipe for disaster.

F. Introductions and Reintroductions

Section 10(j) also contains a provision that could play an im-
portant role in protecting listed species in the face of climate-
driven threats. It authorizes the Services to release “experi-
mental populations” of listed species outside the current range
of the species for conservation purposes.42 Since climate-re-
lated habitat changes could take place at a pace that exceeds
some species’capabilities to relocate, such introductions could
become increasingly important tools for adapting to climate
change. Although in the past, such releases have involved re-
introduction of a species into its formerly occupied range, it
may become necessary to use the §10(j) tool for assisted mi-
gration into areas never before occupied by the species.

This section generally affords artificially released popu-
lations fewer legal protections than naturally occurring pop-
ulations of the same species. This differing legal treatment
could work against efforts to conserve listed species in the
face of climate change by placing lower legal priority on
those populations that may represent some creatures’ best
hope of avoiding extinction. The Services should thus limit
its use of “non-essential” designation—which results in the
fewest legal protections—for populations relocated due to
climate change.43
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38. See Natural Resources Defense Council v. Kempthorne, 37 ELR
20305 (D.D.C. Nov. 30, 2007) (overturning biological opinion due
to its failure to take into account climate change in addressing the im-
pacts of water projects on the delta smelt, a listed fish species).

39. 50 C.F.R. §17.3 and §222.102 (2007) (defining harm).

40. See Oregon Natural Resources Council v. Allen, 476 F.3d 1031,
1037-38, 37 ELR 20048 (9th Cir. 2007).

41. 50 C.F.R. §17.22(b)(5).

42. See 16 U.S.C. §1539(j).

43. See id. §1539(j)(2)(B) (the Secretary must determine whether an ex-
perimental population “is essential to the continued existence” of a
listed species).
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In sum, climate change and its associated impacts on
listed species, their habitat, and the ecosystems that sustain
them will place enormous strains on key provisions of the
ESA. Beyond simply increasing the numbers of species fac-
ing extinction and the magnitudes of threats they face, the
changing climate will force us to wrestle with interpreting
and applying the provisions of an aging law to the chal-
lenges of a rapidly evolving problem. Climate change is
likely, in very short order, to force those implementing the
ESA—and the American people as well—to consider
whether we are willing to retain the ESA’s commitment “to
halt and reverse the trend toward species extinction, what-
ever the cost.”44

VI. Conserving Wildlife in a Changing Climate: Policy
Recommendations

We have already begun to see the initial effects of climate
change, and we must now act quickly to put in place new le-
gal mechanisms to deal with its pervasive threats to
biodiversity. At a broad level, it is crucial that Congress in-
clude within any climate change legislation specific provi-
sions—and specific funding—to conserve biodiversity in a
warming world. At the same time, policymakers must reaf-
firm the ESA’s role as a primary legal tool for protecting the
nation’s at-risk species and their habitats. As noted above,
the statute’s comprehensive provisions and inherent flexi-
bility enable it to deal with climate-based threats without
major modifications to the law itself. However, within the
framework of the existing statute, we recommend new poli-
cies and implementation schemes to ensure that agencies
meaningfully confront threats to biodiversity posed by cli-
mate change. Akey premise underlying these recommenda-
tions is that lawmakers, agencies, and the American public
must reaffirm the nation’s commitment to protecting other
species and the ecosystems upon which they depend. Myr-
iad reasons exist for doing so, but one should suffice—given
the tremendous value of wildlife and ecosystem services to
humans, our economies, and our very survival, we cannot
afford not to.45

A. Addressing Endangered Species in Federal Climate
Change Legislation

While lawmakers do not appear poised to make fundamen-
tal changes to the ESA itself anytime in the near future, it
seems likely that Congress will soon enact legislation with
consequences for endangered species that are much more
far-reaching than any ESAoverhaul. As of this writing, law-
makers in the 110th Congress have introduced nearly a
dozen bills that would place caps on emissions of global
warming pollution, allow trading of emissions credits, i.e.,
permits, and generate substantial public funds (tens of bil-
lions of dollars) through an auction of emissions credits.
Most of these bills contemplate that a portion of the auction
proceeds would be devoted to programs to conserve wild-
life threatened by global warming. The U.S. Senate Com-
mittee on Environment and Public Works has passed a bill
with strong emissions caps and substantial funding for con-

servation of wildlife and other natural resources threatened
by global warming,46 and the leaders of both the U.S. House
of Representatives and Senate have indicated a strong de-
sire to enact this or a measure of similar breadth and
strength into law.

This is encouraging news for wildlife. As noted above,
Congress can take no more important step to help wildlife
and ecosystems than to legislate substantial, economywide
reductions in global warming pollution. It is also crucial that
auctions of emissions credits be used to generate billions of
dollars of dedicated funding annually to enable federal and
state natural resource agencies to confront inevitable global
warming. Although some may consider dedicating a sub-
stantial sum of such new annual funding for wildlife (say, $5
billion) a steep price to pay for biodiversity protection given
the other urgent priorities for addressing global warming, it
is in fact a necessary investment to maintain and restore the
natural systems that serve as the foundation of our economy
and quality of life.

Rather than trying to create new wildlife programs, Con-
gress should direct natural resource agencies to spend these
new dollars on updating their implementation of the ESA
and other conservation programs so that they fully integrate
global warming science. One historically underused provi-
sion of the ESAcould play a key role in this process. Section
7(a)(1) directs all federal agencies to carry out, in consulta-
tion with the FWS and the NMFS, programs to conserve
threatened and endangered species; unfortunately, most
agencies often ignore this affirmative mandate.47 Law-
makers should breathe new life into this provision by direct-
ing federal agencies to craft comprehensive programs for
conserving wildlife and ecosystems threatened by global
warming. To facilitate this process, Congress should create
one or more global warming and wildlife science centers
within the federal agencies.48 Such centers, coupled with the
consultation mandate of §7(a)(1), would enhance all agen-
cies’ scientific capacities to conserve listed species in the
face of threats posed by climate change.

B. Making Adaptive Management a Central Focus of the
ESA

Although each year scientists are able to identify and project
the ecosystem changes attributable to global warming with
increasing degrees of precision, the exact consequences of
global warming will always defy prediction. The average
surface temperatures around the globe already exceed levels
ever experienced since modern wildlife management began
roughly a century ago, and they will soon exceed levels ex-
perienced since the beginning of human civilization approx-
imately 13,000 years ago. This means that careful observa-
tion and the flexibility to change course in response to new
information will be especially important components of
ESA implementation in the coming years.

The concept of adaptive management is not new. In recent
years, natural resource agencies have often touted the use of
adaptive management in implementing the ESA and other
wildlife programs. Unfortunately, however, agencies’use of
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45. See, e.g., Gretchen Daily, Benefits Supplied to Human Societies by
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46. S. 2191, the Climate Security Act of 2007.

47. See 16 U.S.C. §1536(a)(1).
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this direction, appropriating several million dollars for such a center
in the U.S. Geological Survey.

Copyright © 2008 Environmental Law Institute®, Washington, DC. reprinted with permission from ELR®, http://www.eli.org, 1-800-433-5120.



this term has often proven to be more in the way of lip ser-
vice than actual implementation. In order to practice adap-
tive management, the Services should enact regulations that
insist upon a high degree of rigor in carrying out adaptive
management programs. Key elements of any adaptive man-
agement program promulgated by the Services would be:

� Systematic observations of the impacts of global
warming on wildlife and wildlife habitats;
� Projections and conservation planning based on
these observations and on models of future cli-
mate conditions;
� Conservation actions pursuant to such projec-
tions and plans;
� Monitoring and evaluation; and
� Adjustments to projections, plans, and conserva-
tion actions based on monitoring and evaluation.

The Services must incorporate these adaptive strategies
into day-to-day implementation of the ESA, as we discuss
more specifically below. To make such a rigorous program
feasible, Congress must provide the needed funding.
Ideally, as discussed above, this funding would not be sub-
ject to the vagaries of the annual appropriations cycle, but
instead would be a dedicated stream provided through cli-
mate change legislation.

The ESA, with its mandate to conserve all species listed
as threatened and endangered and to incorporate the best
available science in all management decisions, is well
suited to help our nation meet the challenge of addressing
global warming’s impacts on wildlife. However, defining
what constitutes the best available science will be a major
challenge. Given the rapid pace of ecological change
brought about by global warming, agencies cannot simply
assume that data collection and studies produced on an ad
hoc basis will be adequate to answer top-priority manage-
ment questions. As we proceed into a warming century,
providing answers to these questions requires integrating
into ESA implementation a new and rigorous adaptive
management program.

C. Other Important ESA Updates

1. Ecosystem-Based Approaches

Given the overwhelming numbers of individual species
likely to be put at risk due to climate change, it will be vital
for the Services to develop methods of identifying species at
risk and planning for the conservation of listed species that
are more efficient than the current species-by-species ap-
proach to listing and recovery planning. Though largely ig-
nored for the past few years, the FWS in 1994 adopted a pol-
icy statement calling for an ecosystem approach to imple-
menting the ESA; the policy specifically mentions making
listing decisions and developing recovery plans on an eco-
system basis when possible.49 The Services should update
this policy statement to address how ecosystems will be de-
fined and managed in light of changes in species distribu-
tion, disassembly of ecological communities, and other dis-
ruptions caused by global warming. Regardless of how
these difficult definitional issues are resolved, it will remain

essential to pursue ecosystem-based listing and recovery
planning strategies. In places where climate change affects a
large number of species—in Arctic and coral reef ecosys-
tems, for example—such strategies would advance conser-
vation with much less cost and much greater speed than car-
rying out listing and recovery planning actions on an indi-
vidual species basis.

In addition to updating and giving life to its ecosystem
policy, the FWS should revise its current schemes for
prioritizing listing and recovery planning decisions to ex-
plicitly afford greater priority to ecosystem-based actions.50

Such action would substantially accelerate legal protections
and conservation actions for groups of species imperiled by
climate change.

Congress could support such ecosystem-oriented strate-
gies by authorizing and funding programs to conserve eco-
systems particularly hard-hit by climate change (drawing
lessons learned from the Chesapeake Bay, Everglades, and
Great Lakes programs). River basins, estuaries, and other
aquatic systems deserve particularly urgent attention in
light of the prolonged droughts and other major disruptions
of hydrological cycles currently underway due to global
warming. Such programs will need to go well beyond the
confines of federal natural resource managers and elicit the
participation of state, tribal, and local governments.

2. Recovery Planning and Implementation

Historically, implementation has been a key shortcoming of
the recovery planning process; plans often occupy shelf
space rather than substantially influence real-world activi-
ties. With much less room for error in an era when climate
change greatly exacerbates threats to biodiversity, sci-
ence-based blueprints for stabilizing and conserving listed
species and their habitat must drive management decisions
affecting listed species. While additional resources are nec-
essary to carry out more affirmative measures in recovery
plans, the Services could also improve plan implementation
by explicitly linking recovery plans to the §7(a)(2) consulta-
tion process. The Services often pay little attention to recov-
ery plans in determining whether proposed federal agency
actions—including approvals of HCPs and incidental take
permits (ITPs)—jeopardize the continued existence of
listed species or destroy or adversely modify designated
critical habitat. The Services likewise do not necessarily
look to recovery plans in designing reasonable and prudent
measures and associated terms and conditions to minimize
incidental take by federal agencies. The Services could
change this by requiring that recovery plans serve as the
yardsticks for assessing jeopardy and critical habitat modi-
fication, as well as the templates for designing measures to
minimize incidental take. Directly linking actions and pro-
hibitions set forth in recovery plans to these §7 determina-
tions would provide a powerful mechanism to ensure that
day-to-day decisions of federal agencies are consistent with
maintaining and even recovering listed species. Such an
action would also be consistent with recent court decisions
holding that consideration of impacts to species’ recovery
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is relevant to assessing jeopardy and adverse modification
of critical habitat,51 and that the Services should consider
recovery plans in deciding whether to approve HCPs
and ITPs.52

Since it is impossible at this point to prevent some disrup-
tion of ecosystems due to climate change, it is crucial that re-
covery plans incorporate adaptation actions. These plans
should explicitly address the key adaptation challenges and
opportunities facing the species, including: (1) corridors for
species movement that allow transitions to more hospitable
areas; (2) measures particularly aimed at managing and pro-
tecting vulnerable resources such as water availability and
specialized habitat needs; (3) better use of population and
habitat availability projections; (4) stronger adaptive man-
agement programs for long-term operations such as dams;
(5) protection and acquisition of northerly or higher eleva-
tion portions of species’ ranges; and (6) targeted population
supplementation and reintroductions.

Finally, the Services should ensure that their actions to
implement recovery plans are integrated with broader pub-
lic and nongovernmental initiatives to adapt to climate
change. This means participating in the numerous stake-
holder planning processes that have been launched to re-
spond and adapt to the inevitable impacts of global warming
on current and future infrastructure, human health, natural
resources, and natural resource-based industries.

3. Applying the ESA to the Causes of Global Warming
Pollution

As noted in the previous section, the ESA will increasingly
intersect with a broad array of activities whose only connec-
tion to risks to listed species is emissions of GHGs. The trig-
ger for application of §7’s substantive and procedural obli-
gations is a federal action that may affect listed species.53

Rather than denying the impact of global warming pollution
on listed species, the Services should construe any action
that results in non-trivial net increases of GHGs as meeting
this threshold. Similarly, the Services should interpret §9’s
prohibition against take of protected species as covering the
actions of nonfederal GHG emitters.

While it is important to acknowledge the vast array of ac-
tions that threaten biodiversity by contributing to climate
change, casting such a broad net also poses a danger of over-
whelming the Services’ §7 and take enforcement programs.
Indeed, going through the consultation process at the indi-
vidual project level for all federal actions that may affect
listed species as a result of GHG emissions would pose a vir-
tually insurmountable obstacle for federal agencies. Even
assuming that substantial additional resources will be made
available for ESAimplementation in the coming years, such
resources should not be directed toward projects with no
connection to listed species or their habitats beyond their
GHG emissions. The Services are simply unqualified to ad-
dress technical questions about how projects can reduce
their GHG emissions. The Services and other agencies

should use any additional ESA implementation funds to ac-
quire, restore, and manage habitats and otherwise improve
the ability of listed species to survive global warming.

For projects with no impacts on listed species apart from
GHG emissions, the Services should develop a streamlined
programmatic method for ensuring ESA compliance with
§§7 and 9. The ideal—and most simple—method would be
development of a form in which the emitter simply certifies
compliance with the applicable national program capping
GHG emissions.

This solution has three potential weaknesses. Most glar-
ingly, no national GHG cap currently exists to which the
Services can tie ESA compliance. This absence will hope-
fully prove temporary; current momentum in Congress ap-
pears to present a strong likelihood that lawmakers will en-
act a national GHG cap in the near term. While the nation
awaits this crucial legislative action, there remains the pos-
sibility of an effort at ESA enforcement against agencies or
other entities based solely on their GHG emissions. This
scenario holds the potential to create a legal “train wreck”
between ESA requirements and the practical difficulties of
implementing the statute in a warming world. While no
agency or environmental group has yet sought to combat
such global warming pollution through ESA enforce-
ment—elkhorn and staghorn coral have been listed for
nearly two years without ESAclaims against GHG-emitting
projects—such a showdown will become increasingly
likely if Congress does not directly mandate reductions in
carbon emissions. To date, conservation groups have fo-
cused their efforts to reduce global warming pollution on
energy and transportation policy and carbon sequestration,
but impatience with continued inaction in Washington,
D.C., could cause some environmental groups to turn to
the ESA.

Second, currently available scientific data cannot predict
how much additional GHG pollution—if any—can be emit-
ted without jeopardizing the existence of listed species or
otherwise violating the ESA. If a species is already declin-
ing due to the impacts of global warming, any project that is
not carbon neutral or better could potentially jeopardize that
species. Ideally, when Congress enacts national caps on
GHG pollution, it will do so with full recognition of the
need to avoid or minimize further disruption of ecosys-
tems. A prudent cap would enable the Services to initially
tie federal agencies’ compliance with §7’s prohibitions
against jeopardy and critical habitat destruction to adher-
ence to the national GHG emissions standard. To deal with
uncertainties surrounding the impacts of climate change,
lawmakers should provide substantial dedicated funding
for scientific research to explore further the topic of what is
needed for native species to survive global warming. Once
the scientific community reaches a firmer understanding
of what atmospheric GHG concentrations, surface temper-
atures, and other targets are needed to maximize the
chances for species survival, Congress may need to revisit
the ESA to ensure that its programs and strategies play a
significant role in achieving these targets.

Finally, under this proposed solution, it would be virtu-
ally impossible for the Services to identify a reasonable and
prudent alternative if a proposed project were to exceed its
allocated share of the national cap on GHG emissions and
thereby jeopardize listed species affected by climate
change. Presumably, therefore, any failure of a project to
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comply with that project’s allocation under the national cap
would be subject to EPA enforcement action pursuant to
whatever global warming legislation is enacted as well as
enforcement or citizen suit under the ESA. The availability
of an ESA action for injunctive relief to protect wildlife at
risk of extinction would serve as an additional deterrent
against violations of GHG emissions limits.

4. Habitat Conservation Planning

The Services should take more modest steps under §10 to
more effectively regulate nonfederal projects that directly
affect the habitat of species threatened by climate change.
Current regulations require HCPs to include provisions for
“changed circumstances,”54 but to date, the Services have
not required consideration of climate change impacts to be
considered changed circumstances. The agencies should re-
verse this policy and require that long-term HCPs contain
adaptive management provisions to deal with climate
change-related impacts as a condition of HCP approval and
issuance of ITPs. The Services should grant regulatory as-
surances only for limited time periods and only for appli-
cants that include climate change-oriented adaptive man-
agement provisions in their HCPs.

Although many recent HCPs contain a nod toward adap-
tive management, the Services and permit applicant must
agree on what kind of changes may be made to the conserva-
tion measures set forth in an HCP. Moreover, the no sur-
prises policy in ESA regulations bars important changes to
agreed-upon measures even if the Services would pay for
the modifications. Given the uncertainties and rapid ecolog-
ical changes surrounding climate change, it will be crucial to
remove such prohibitions and to empower the Services to
make any necessary changes to rescue imperiled species.
Such adaptive management is among the funding needs that
a federal cap-and-trade climate change program, discussed
above, must address.

5. Private Landowner Incentives

Climate change produces an array of threats to imperiled
species that require affirmative conservation measures and
are not well suited for remedying through traditional regula-
tory prohibitions. For example, experts already point to
ways that global warming exacerbates the spread of inva-

sive species and wildlife disease, which often require ag-
gressive prevention and control measures. When such prob-
lems arise on private land, private landowner incentives
such as technical and financial assistance provide perhaps
the best strategy for confronting them. Existing programs al-
ready provide such incentives to a limited extent, and they
would expand to a significant degree under tax legislation
currently moving through Congress.55 However, a major ex-
pansion will be needed as the climate changes. These incen-
tives provide yet another example of the funding gap that a
federal cap-and-trade climate change program would need to
address.

VII. Conclusion

Congress took a bold and decisive step in 1973 when it en-
acted the ESA in response to its recognition of the signifi-
cant threats to biodiversity. Today, similarly bold and deci-
sive action is imperative to reduce global warming pollution
and to ensure that the impacts of inevitable global warming
do not wipe out the conservation gains of the past 35 years.
Although the United States must commit to significant addi-
tional research on global warming impacts and potential
management responses, we already have substantial scien-
tific information on steps needed to protect species and their
habitat in a warming world. First and most urgently, Con-
gress must put in place a national cap on global warming
pollution, with aggressive annual reductions in pollution
levels, and the United States must work at the international
level to achieve similar commitments from other nations.
Second, policymakers and natural resource managers must
design and apply adaptive management strategies so that
both projected and unanticipated changes on the landscape
can be addressed. Ultimately, we must integrate biodiver-
sity protection and necessary funding into a comprehensive
federal regulatory response to climate change.

While the ESA in its present form will provide an effec-
tive tool for conserving species and habitats in the face of
global warming, legislative and administrative changes will
be needed to strengthen its ability to deal with the dangers
and uncertainties of climate change. The most important
variable in determining the success of species protection ef-
forts, however, is both simple and enormously challenging:
our continued resolve to ensure the secure future of all life
on earth.
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54. See 50 C.F.R. §17.22(b)(5)(i). 55. See S. 700, recently passed by the Senate as part of the Farm Bill.
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