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southern Rocky Mountains, Grand Canyon, Cascade 
Mountains in Washington, Oregon and California, 
the Sierra Nevada and the Adirondacks are all places 
that could support wolf populations. According to 
the studies, these areas are capable of supporting a 
minimum of 5,000 wolves, which would nearly double 
the existing wolf population. 

Recovering wolves to these additional areas is 
necessary to ensure the long-term survival of gray 
wolves in the lower 48 states and enrich the diversity 
of U.S. ecosystems that have lacked the gray wolf 
as a top predator for decades. At last count the three 
existing wolf populations combined include only 
roughly 5,400 wolves, which is below what scientists 
have identified as the minimum viable population 
size necessary to avoid extinction. Considering that 
populations are now declining and isolated at several 
scales, doubling the population by facilitating wolf 
recovery in additional areas is needed to secure the 
future of gray wolves in the U.S.

Studies following reintroduction of wolves to 
Yellowstone National Park have documented that 
wolves as top predators play pivotal roles in shaping 
the structure and function of ecosystems, benefitting 
a wide range of species, including beavers, songbirds, 
grizzly bears, foxes, bison, pronghorn and more. 

Gray wolves are also a substantial draw for people from 
around the world. Millions of people have traveled to 
Yellowstone from around the world to see the gray 
wolves reintroduced in 1995 and 1996, and polls 
consistently show that a broad majority of the American 
public supports the recovery of gray wolves, including 
to new areas where they don’t currently occur.  

I. Executive Summary

In 2011 the U.S. Fish and Wildlife Service removed 
Endangered Species Act protections for wolves in the 
northern Rocky Mountains and western Great Lakes, 
arguing that wolves were recovered in those regions 
and the states could be trusted to manage them. But 
all of the states with substantial wolf populations have 
enacted aggressive hunting and trapping seasons that 
are intended to drastically reduce wolf populations. To 
date these hunts have resulted in the killing of more 
than 2,800 wolves. The deaths of so many wolves 
have contributed to declines in wolf populations of 
9 percent in the northern Rockies and 25 percent in 
Minnesota. Given increased efforts to kill wolves 
in many states, these declines can be expected to 
continue and likely increase.

Despite the nightmare that state management of wolves 
has been, the Fish and Wildlife Service has proposed to 
remove protections for gray wolves in the remainder of 
the lower 48 states, excluding a small portion of Arizona 
and New Mexico, where the Mexican gray wolf struggles 
to survive. The agency argues that growth of populations 
in the northern Rockies and Great Lakes is sufficient 
to consider the species recovered and to remove 
Endangered Species Act protections.

In this report, we make the case that the job of 
recovering wolves is far from complete by:

• Identifying and mapping suitable habitat not  
 currently occupied by wolves;

• Documenting dispersals of wolves to this   
 habitat;

• Detailing the limitations of current    
 management plans;

• Highlighting the important roles wolves play in  
 ecosystems. 

Gray wolves currently occupy less than 10 percent of 
their historic range and a fraction of currently suitable 
habitat. To identify and map unoccupied, suitable wolf 
habitat in the United States, we used 27 studies that 
model wolf habitat in different regions to create a single 
map. Based on this analysis, there is up to 530,000 
square miles of suitable wolf habitat in the United 
States, only roughly 171,000 square miles of which is 
occupied, demonstrating that wolves currently occupy 
only about 30 percent of existing suitable habitat. The 
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The agency is now proposing to remove protections 
for wolves across the lower 48 excluding a portion 
of the range of the Mexican gray wolf in Arizona and 
New Mexico (FWS 2013). This proposal disregards 
that there are only roughly 5,400 wolves in portions 
of the Midwest (~3,700 wolves), northern Rockies 
(~1,670) and Southwest (~80) (FWS 2013), and the 
states are actively working to reduce populations. 
Moreover, wolves occupy just a fraction of their 
historic range, less than 10 percent, and only a small 
portion of existing suitable habitat. Indeed, multiple 
researchers have modeled extensive suitable habitat 
for wolves in the Northeast, Pacific Northwest, 
southern Rocky Mountains, California and elsewhere.
To describe the full extent of suitable habitat available 
for further recovery of wolves, we reviewed literature 
estimating existing wolf habitat, created composite 
maps of all known wolf habitat in the lower 48, 
quantified unoccupied habitat, and estimated the 
minimum number of wolves that could occur in this 
habitat. We also quantified and mapped wolf dispersal 
events over the past 30 years. In the following 
discussion, we present the results of these analyses, 
further discuss the history of efforts to remove 
protections for wolves, including discussion of the 
current proposal, and provide a rationale for not 
walking away from wolf recovery now. 

III.  Studies Estimating Wolf Habitat in the 
United States 

We reviewed 27 studies that modeled potential wolf 
habitat in the lower 48 states and used the composite 
results to estimate and map the full range of potential 
unoccupied wolf habitat and the number of wolves that 
could be supported in the lower 48 (Appendix A). The 
studies modeled wolf habitat across the western United 
States, the upper Midwest and the Northeast (Appendix 
B). This likely encapsulates a majority of existing wolf 
habitat in the United States excluding the range of the 
red wolf in the Southeast. But there may be additional 
habitat in North and South Dakota and other areas that 
should be the subject of additional modeling.

Predictive modeling parameters used in the studies 
consisted of road density (26 studies), human 
population density (20 studies), prey density (20 
studies) and land cover/use (16 studies). Some 
studies used additional parameters including 

II. Introduction

Gray wolves once occupied the majority of North 
America, excluding perhaps only the driest deserts and 
the southeastern United States, where the red wolf occurs 
(FWS 2013). Scientists estimate that pre-European 
settlement there may have been as many as 2 million 
wolves in North America (Leonard et al., 2005). During 
the late 19th century and early 20th century, state and 
local bounties reduced wolf numbers.  From 1915 
through mid-century, the U.S. government exterminated 
wolves from the United States and Mexico (Seton, 1929; 
Young and Goldman, 1944).  By 1967, when wolves 
were protected under a precursor to the Endangered 
Species Act, they had been reduced to fewer than 1,000 
wolves in northeastern Minnesota (FWS 2009).

With protection, wolves began to see some recovery, 
but only in portions of their former range where the 
U.S. Fish and Wildlife Service (FWS) developed 
recovery programs. Wolves were originally protected 
as four subspecies -- the northern Rockies wolf, 
eastern wolf, Mexican wolf and Texas wolf (FWS 
1978). Recognizing that these subspecific designations 
were potentially invalid, FWS consolidated protection 
for gray wolves to the species level in 1978, including 
the entire lower 48 states (Ibid.) The agency, however, 
never developed a national strategy to recover wolves 
in the lower 48 in line with expanded protection. 
Instead it completed recovery plans that had already 
been started in 1978 for three of the four purported 
subspecies, excluding the Texas wolf. 

With recovery programs in place, including 
reintroduction of wolves in portions of the northern 
Rocky Mountains, wolves began to grow in number 
and expand their range in the northern Rockies and 
western Great Lakes states. Mexican wolves were 
also reintroduced to a portion of the Southwest, but 
their numbers have grown slowly. In 2003 FWS began 
moving to delist wolves in the northern Rockies and 
western Great Lakes, and after multiple rounds of 
litigation in which the agency was repeatedly found 
not to have followed best science, were successful in 
removing protections in both regions in 2011 (FWS 
2011ab). Since delisting, all states in the northern 
Rockies and western Great Lakes have instituted 
aggressive hunting and trapping seasons intended to 
drastically reduce wolf populations. 
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and the Sierra Nevada in California. In the northeastern 
United States, thousands of square miles of terrain 
spanning upstate New York and portions of Vermont, 
New Hampshire and Maine were identified as capable of 
supporting a wolf population. And some studies indicate 
the lower peninsula of Michigan could support wolves. 

According to our mapping, there are approximately 
530,000 square miles of suitable wolf habitat in the 
lower 48, of which roughly 171,000 square miles are 
currently occupied, meaning wolves have recovered 
to only roughly 30 percent of known suitable habitat. 
Although not all studies estimated the number of wolves 
that could be supported, those that did suggest that at 
least another 5,000 wolves could populate the Northeast, 
southern Rockies, West Coast and Southwest, nearly 
doubling the existing population and creating a network 
of interconnected populations bolstering genetic security.
 

IV. Wolves Are Dispersing Into Areas of 
Suitable Habitat and Need Endangered 
Species Act Protections to Survive

Not only is there extensive suitable habitat in other 

land ownership (11 studies), livestock density (7 
studies), slope or elevation (5 studies), climate or 
snowfall (4 studies), surface water availability (4 
studies), and prey accessibility or availability (3 
studies). Two studies used soil depth or hydrology 
(Appendix C). 

Past modeling of wolf habitat has accurately predicted 
wolf occupancy in both the northern Rockies and 
Midwest, suggesting modeling can accurately convey 
potential wolf habitat. We used 14 of the 27 studies to 
create a composite map of wolf habitat for the lower 
48 states (Figure 1). We did not use all of the studies 
because in some cases they represented different 
modeling iterations for the same areas by the same 
authors, and in others there was insufficient spatial 
information to allow mapping. 

Reviewed studies identified extensive wolf habitat in 
regions where wolves have not yet recovered. In the 
western United States, this includes the central and 
southern Rocky Mountains in both Colorado and Utah, 
the Grand Canyon and surrounding areas in northern 
Arizona, the Olympic Peninsula in Washington, the 
Cascade Mountains in Washington, Oregon and California 
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regions of the country, but 
wolves are dispersing into 
this habitat. Wolves can 
travel substantial distances 
traversing diverse landscapes 
when leaving their birth-
packs to seek mates and 
territory of their own (Mech 
and Boitani, 2003). The 
most-recent and well-known 
example is that of wolf OR-
7, who traveled more than 
4,000 miles after dispersing 
from his birth pack in 
northeastern Oregon to travel 
to California and back into 
Oregon repeatedly during 
2011-2014. He recently 
found a mate, with whom 
he has denned and produced 
pups in southwestern Oregon 
just north of the California 
border. In order to quantify 
and visually display these 
dispersal events, we tabulated all known wolf dispersals 
between 1981 and 2014 in which wolves dispersed 
to areas and states outside of existing core recovery 
areas (Appendix D). The dispersals we tabulated were 
reported in newspaper stories, agency reports and other 
sources, and for each dispersal event we attempted to 
obtain a point of origin and endpoint. We identified 
56 dispersal events in total, with an average dispersal 
distance of 264 miles. This data shows that wolves have 
and will continue to move into suitable habitat on the 
West Coast, southern Rocky Mountains and Northeast, 
where they need protection if they are going to survive 
and establish populations (Figure 2). Indeed, with 
protections under the Endangered Species Act, wolves 
were able to move into Oregon and Washington from 
both the northern Rockies and British Columbia and 
form fledgling populations.
  
Our data also shows dispersal events steadily 
increased from 2000 to 2011, when populations were 
steadily growing with endangered species protections 
in place, and appear to have since declined now that 
all states with substantial wolf populations have 
enacted aggressive hunting and trapping seasons, 
leading to population declines (Figure 3). This further 
highlights the need for continued protection both in 
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areas that support source populations and in areas to 
which wolves are dispersing.

V. Recovery of Wolves to Additional Areas is 
Required by the Endangered  Species Act

Unlike previous endangered species statutes, the 
Endangered Species Act does not simply require 
recovery of species to the point that they are not at 
risk of global extinction. Indeed, the primary purpose 
of the Act is to conserve the ecosystems upon which 
endangered species depend (16 U.S.C. § 1531(b)). 
Significantly, the Act defines an endangered species as 
any species in danger of extinction in all or a significant 
portion of its range (16 U.S.C § 1532(6)). This 
means that a species need not be at risk of extinction 
everywhere to qualify for protection, but rather only 
in a significant portion of range. Accordingly, it also 
means that species cannot be considered recovered 
until no longer endangered in any significant portion of 
range. As demonstrated by the 27 studies we reviewed, 
wolves remain absent or at very low numbers over 
significant portions of their historic range where there 

Figure 2. Dispersals by wolves to locations outside 
of core federal recovery areas, 1981-2014. 



numbered 1,691 in the northern Rockies, 3,669 in 
the western Great Lakes, and 83 in the Southwest.i 
According to the above studies, which collectively 
examined hundreds of species, all existing wolf 
populations are below minimum population sizes 
considered necessary to ensure long-term survival. 

Of further concern, wolf populations in both the 
northern Rockies and Great Lakes are declining 
in response to aggressive hunting and trapping 
seasons enacted by individual states. In the northern 
Rockies, the last population count showed a 9 percent 
decline since federal delisting and in Minnesota, 
the population declined by an estimated 25 percent 
between 2008 and 2012.ii  If these population declines 
continue, risk to wolf populations will only increase. 

Existing wolf populations are also below levels 
considered necessary to avoid genetic inbreeding. A 
number of studies have concluded that an “effective” 
population size of 500 individuals is necessary to avoid 

i For northern Rockies see: http://www.fws.gov/mountain-prairie/
species/mammals/wolf/annualrpt12/; for western Great Lakes see 
http://www.fws.gov/midwest/wolf/aboutwolves/WolfPopUS.htm.
ii See: Ibid. and www.mndnr.gov/wolves

is extensive remaining habitat, including the Northeast, 
southern Rocky Mountains, West Coast and elsewhere. 
For this reason alone, wolves remain an endangered 
species that continues to need the protections of the 
Endangered Species Act. 

VI. Existing Wolf Populations Are Not 
Viable in the Absence of Additional 
Population Expansion

The existing wolf populations in the northern Rocky 
Mountains, western Great Lakes and Southwest are 
below minimum viable population sizes sufficient 
to ensure their survival (Shaffer, 1981; Reed et. al., 
2003, Traill et al. 2007). In an analysis of 102 species 
including the gray wolf, Reed et al., (2003) estimated 
a mean and median minimum viable population of 
7,316 and 5,816 individuals respectively, concluding 
that long-term persistence of wild populations 
of animals, such as wolves, requires 7,000 adult 
individuals. Likewise, Traill et al., (2007) combined 
results from studies on 212 species, including the 
gray wolf, finding that the median minimum viable 
population was 4,169 individuals. 
As of the end of 2013, the existing wolf populations 

Figure 3. Annual gray wolf dispersal events to areas and states outside of federal core recovery areas.
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VII. Recovering Wolves to Additional Areas 
Is Necessary for Healthy, Functioning  
Ecosystems

The loss of large carnivores is a global problem with 
broad ecological consequences. Because of their 
position at the top of food chains, large carnivores play 
an inordinate role in shaping the structure and function 
of diverse ecosystems (Estes et al. 2011, Ripple et 
al., 2014). According to Ripple et al. (2014), nearly 
two-thirds (61 percent) of large carnivore species 
are considered threatened by the IUCN and most (77 
percent) are declining. The extirpation of the gray wolf 
across most of the American landscape is no exception 
to this pattern and as elsewhere around the world, loss 
of a top predator like the gray wolf has resulted in a 
number of rippling ecological consequences that have 
negatively impacted a broad range of species. This can 
be inferred largely by studies showing positive trends 
in a broad range of species following reintroduction of 
wolves in the northern Rockies. 

Studies following reintroduction of wolves to 
Yellowstone National Park documented that wolves 
had a profound and transformative impact on the 
landscape that benefitted a wide variety of species. In 
particular, the reintroduction of wolves resulted in a 
dramatic decrease in elk numbers and also potentially 
forced them to move more (Barber-Meyer et al., 2008, 

the effects of genetic inbreeding (Soule and Wilcox, 
1980; Frankel and Soule, 1981; Soule, 1986; Franklin 
and Frankham, 1998). Effective population size is 
defined as the number of breeding individuals, rather 
than total individuals, translating into a total population 
of 2,500-5,000 individuals to maintain a total of 500 
breeding individuals (Frankham, 1995). Gray wolves 
in North America have already lost substantial genetic 
diversity because of the severe reduction in their overall 
historical numbers and range and further losses could 
lower survival and reproduction further endangering 
wolves (Leonard et al., 2005).

Loss of genetic diversity due to small population 
size and historic declines is compounded by the 
isolation of existing wolf populations (Soule, 1980). 
The Mexican gray wolf, for example, is isolated from 
all other wolf populations and the population in the 
Greater Yellowstone ecosystem is largely isolated 
from other wolves in the northern Rockies. This lack 
of connectivity further increases the potential for 
loss of genetic variation over time. Restoring wolves 
to additional suitable habitat would create more 
opportunity for connectivity between populations. 
It would also increase the likelihood that wolves 
dispersing from currently existing wolf populations 
would be able to find other wolves with whom to 
mate, and thus contribute genetically to the health of 
adjacent populations. 
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survival of pronghorn antelope fawns due to reduced 
predation by coyotes (Berger et al., 2008). Carcasses 
of elk killed by wolves provide food for a host of other 
scavenger species, including but not limited to grizzly 
bears, black bears, coyotes, eagles, ravens, magpies 
and hundreds of species of beetles (Smith et al., 2003). 
Wolf-kills may also provide a buffering effect against 
climate change for carrion-feeders that depend on 
carcasses for food. As warming temperatures result in 
decreased winter severity, and thus a decreased die-off 
of vulnerable animals that would otherwise succumb 
to harsh weather, wolf-kills will provide the carcasses 
scavengers need to survive (Wilmers and Getz, 2005).

The ecosystems of the southern Rocky Mountains, 
Colorado Plateau, Grand Canyon, Cascade Mountains, 
Adirondack Mountains, Sierra Nevada and elsewhere 
would all benefit from the return and recovery of 
the gray wolf. It is not enough to restore the wolf 
to small fragments of its historic range. Instead, 
large carnivores like wolves should be restored to 
population levels allowing them to once again be 
“ecologically effective” – that is, a population that 
has enough individuals and a wide enough geographic 
distribution so that not just the species’ existence has 
been reestablished but, also, its essential role in nature 
(Soule et al., 2003; Carroll et al., 2006.) 

Ripple and Beschta, 2012). Reduced elk browse in 
turn has led to recovery of woody species, such as 
cottonwood, aspen, willow and serviceberry (Ripple 
and Beschta, 2012). This has fostered many beneficial 
ecosystem changes, from providing crucial nesting and 
roosting sites for songbirds, to enhancing root strength 
and thereby protecting streams from soil erosion, 
to providing food and building sources for beavers 
whose dams then create cool, deep ponds needed 
by juvenile fish, and finally to facilitating growth of 
berry-producing shrubs that provide food for grizzly 
bears and other animals (Ripple and Beschta, 2004; 
Hebblewhite et al., 2005; Weiss et al., 2007; Eisenberg 
et al., 2013, Hollenbeck and Ripple, 2008, Ripple et 
al., 2013).

Wolves prey on wild ungulates which are the most 
vulnerable due to factors such as age, injury or ill-
health, allowing greater numbers of healthier, more 
robust, and more alert animals to survive and pass 
on their genes (Stahler et al, 2006). Wolves may also 
prevent the spread of diseases among prey species 
by culling sick animals before they infect others 
(Wild et al., 2005). Wolves view coyotes as territorial 
competitors and in some parts of Yellowstone wolves 
have greatly decreased the coyote density. This has 
led to increases in numbers of foxes and increased 
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VIII. Maintaining Federal Protections for 
Wolves Is Essential Because States Cannot 
Be Trusted to Conserve Existing Wolf 
Populations or Protect Wolves Dispersing to 
Other Areas

Following removal of Endangered Species Act 
protections in the northern Rockies and western 
Great Lakes, all of the states with substantial 
wolf populations enacted aggressive hunting and 
trapping seasons designed to drastically lower 
populations, and indeed population declines are 
occurring. In the three years since protections were 
removed, nearly 3,000 wolves have been killed 
through state-sanctioned “harvest” seasons. The 
killing of so many wolves in such a short time 
directly reflects the negative prejudices towards 
wolves held by powerful minorities in all of these 
states. These prejudices were the primary cause 
of the extirpation of the wolf across significant 
portions of its range and highlight why wolves 
continue to need federal protections and a national 
recovery plan.

Worse still, anti-wolf policies appear to be getting 
more severe in most states where protections have 
been removed. In Idaho, for example, wolf hunting 
is allowed year round, including during breeding 
season and has resulted in the death of at least 1,000 
wolves and reduced the state’s wolf population by 
around 23 percent from its 2008 peak. This not being 
enough, the Idaho Department of Fish and Game in 
January 2014 hired a bounty hunter to pack into the 
Frank Church-River-of-No-Return Wilderness where 
he killed nine wolves; has sent U.S. Department of 
Agriculture/Wildlife Services’ airborne sharpshooters 
into the Clearwater National Forest where 48 wolves 
have been killed in six operations; and Gov. Butch 
Otter this spring signed into law a bill that establishes 
a wolf-control board and provides over $600,000 
annually to kill most of Idaho’s remaining wolves.iii 
In Montana, the state wildlife commission nearly 
doubled the number of wolves that can be killed by 
an individual hunter or trapper in 2013 compared 
to 2012, and extended the wolf-killing season 
through the middle of March (when wolves would 
iii See: http://gazers.com/previously-endangered-wolves-can-now-
exterminated-idaho/
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be pregnant.) In Wyoming, wolves were designated 
a predatory animal that can be killed at anytime by 
nearly any means, including killing pups in dens, in 
nearly 85 percent of the state and designated the rest 
of the state outside of Yellowstone and Grand Teton 
National Parks, a trophy game area, where hunting of 
wolves was permitted. This management was found 
to be inadequate by a federal court in September, 
2014 and Endangered Species Act protections were 
reestablished, stopping the 2014-2015 hunt and killing 
of wolves in the predatory zone. 

In Minnesota, the state had promised in its state 
wolf plan that there would be no hunting or trapping 
of wolves for five years post delisting, but instead 
instituted wolf hunting and trapping immediately 
following delisting. To date, at least 650 wolves 
have been killed and the population declined by 
25 percent between 2008-2012. Starting in 2012, 
Wisconsin authorized wolf-hunting and trapping 
that has to date resulted in killing of 374 wolves 
with a goal of reducing the population by more 
than half to 350 wolves from over 800. Wolves 
are allowed to be hunted and trapped with the use 
of hounds, night-hunting by artificial lights, and 
baiting, despite overwhelming public opposition 
to any of these practices.iv Michigan’s governor 
in 2013 signed a bill allowing its state department 
of natural resources to institute hunting of wolves 
despite citizens having collected over a quarter 
of a million signatures to place a no-wolf-hunting 
measure on the election-season ballot; a second 
signature-collecting effort has resulted in a second 
ballot measure to overturn the newly-signed wolf-
hunting law, but a pro-hunting ballot measure was 
just passed by the legislature. Because the no-wolf 
hunting ballot measure must be decided by the 
voters in the November election, Michigan wolves 
have received a temporary reprieve and there will be 
no wolf-hunting season in Michigan this year. But if 
the no-hunting measure does not pass, the legislative 
bill will go into effect in March meaning Michigan’s 
wolves will once again be facing legal harvest and 
certain death. Finally, in South Dakota, the state 
passed a law that classifies wolves in the eastern half 
of the state as “varmints” that can be shot on sight.

iv Wisconsin Department of Natural Resources 2013 wolf 
hunting and trapping regulations; The Political Environment, 
April 12, 2013



IX. Conclusion

In its rush to remove federal protections for gray wolves in most of the lower 
48, the U.S. Fish and Wildlife Service relied on the states to adequately manage 
and conserve the species. As these examples above demonstrate, however, 
state management of wolves has been a political, rather than a science-based, 
endeavor. In the three years states have had wolf-management authority, nearly 
3,000 wolves have been killed from hunting and trapping, sanctioned by state 
policies that fail to adequately consider the long-term viability or need for 
further recovery of wolves.

The Service’s plan to now remove federal protections throughout most of the 
remaining lower 48 states and allow states to fully manage wolves not only 
jeopardizes the future of existing wolf populations it also makes it nearly 
impossible for dispersing wolves to make their way to adjacent states to 
establish new populations of wolves. 

To achieve true, long-term, sustainable, recovery of the gray wolf, federal wolf 
protections should be maintained and recovery plans developed, with the goal of 
restoring connected, resilient, ecologically-effective wolf populations wherever 
suitable wolf habitat exists. Formation of a recovery team made up of the many 
highly-qualified wolf biologists and other scientists could ensure that considerable 
recent science is brought to bear and ultimately produces a scientifically and 
legally defensible recovery strategy that specifies the conditions under which 
wolves are downlisted and ultimately delisted in all or portions of the species’ 
range. Restoring wolves to these areas would fulfill the ESA’s mandate to recover 
threatened or endangered species throughout all significant portions of their 
ranges and to conserve the ecosystems upon which they depend.

Bibliography
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