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Abstract: The Coalition for Healthy Nevada Lands, Wildlife and Free-roaming Horses 
(CHNL) is dedicated to proper management of free-roaming horses (Equus caballus) and 
burros (E. asinus) so rangelands are healthy, which benefits wildlife and the horses and burros 
themselves. The CHNL proposes the rapid reduction of horses and burros on designated 
public lands to achieve appropriate management levels (AML). After these reductions, the use 
of fertility control, supplemented with some gathers and adoption of gathered horses, should 
allow the Bureau of Land Management to economically maintain horse and burro populations 
at AML. The CHNL believes this approach will be the most expeditious to restoring rangeland 
to health and cost-effective as it reduces handling of horses and burros. Herein, we describe 
CHNL’s rationale for this approach and our effort to have the Nevada Legislature pass a 
resolution supporting the proposal.
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As of 2020, free-roaming horse (Equus caballus) 
and burro (E. asinus) populations were nearly 4 
times the Bureau of Land Management’s (BLM) 
established appropriate management levels 
(AML) on designated federal lands (BLM 2020c). 
More than half of all horses and burros that in-
habit designated federal lands in the western 
United States are in Nevada (BLM 2020b). These 
populations increased at 17% per year between 
2007 and 2017 even though the BLM gathered 
thousands of horses annually (Norris 2018). This 
suggests that the demographic potential for an-
nual increase exceeded 17%. 

At high densities, horses and burros can de-
plete food and water for themselves and native 
wildlife (Beever and Brussard 2000, Beever et al. 
2008, Davies et al. 2014, Boyd et al. 2017, Street 
2020). These impacts can be exacerbated under 
the extreme drought experienced by western 
states (Bradley and Mustard 2008, National 
Integrated Drought Information System 2021). 
Because of insufficient food and water, the BLM 
emergency gathered horses in Nevada in 2020 
to reduce horse mortalities (BLM 2020a). 

Free-roaming horses have well-established 
negative impacts on ecosystems in arid envi-
ronments (Beever 2003, Beever and Brussard 
2004). Horses exclude native ungulates, small 
mammals, and even birds from access to ripar-
ian areas (Osterman-Kelm et al. 2008, Perry et 
al. 2015, Hall et al. 2016, Gooch et al. 2017). 

Lamb-to-ewe ratios were about half that ex-
pected in the population of bighorn sheep (Ovis 
canadensis) in the Virginia Mountain Range 
near Reno, Nevada, where horses were present 
in large numbers but livestock were absent (M. 
Cox, Nevada Department of Wildlife, personal 
communication). Horses were being fed in this 
area (Chadwell 2020, Wild Horse Connection 
2021), and there was clear deterioration of habi-
tats around springs upon which both horses 
and bighorn sheep depended (M. Cox, Nevada 
Department of Wildlife, personal communica-
tion). There is potential for these effects to be 
widespread as BLM herd management areas 
(HMAs) and U.S. Forest Service Wild Horse 
and Burro Territories overlap significant pro-
portions (16–60%) of the distributions of native 
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ungulates in Nevada (Stoner et al. 2021).
Grazing by free-roaming horses degrades 

greater sage-grouse (Centrocercus urophasia-
nus; sage-grouse) habitat (Davies et al. 2014, 
Burdick et al. 2021, Coates et al. 2021, Hennig et 
al. 2021). Street (2020) reported that free-roam-
ing horses in a Nevada study area depleted key 
sage-grouse food plants and reduced survival 
of sage-grouse chicks. Coates et al. (2021) re-
ported sage-grouse populations decline when 
free-roaming horse populations are above AML 
but are stable or increasing when horses are be-
low AML. Collectively, these studies suggest 
that impacts of non-native grazers, including 
horses, may be greatest in areas where precipi-
tation and primary productivity are lowest.

In the spring of 2019, stakeholders concerned 
about the impact of free-ranging horses and 
burros on Nevada’s rangelands and native 
wildlife organized the Coalition for Healthy 
Nevada Lands, Wildlife and Free-roaming 
Horses (CHNL). The CHNL’s goal is to foster 
effective management of free-ranging horses 
and burros to conserve Nevada’s rangelands, 
native wildlife, and the horses and burros. The 
CHNL seeks to engage and inform the public 
and state and federal legislators to encourage 
adoption of appropriate management plans 
as well as appropriation of the fiscal resources 
needed to implement plans to bring horse num-
bers down to sustainable management levels. 
The CHNL is highly collaborative, and we look 
forward to continued work with like-minded 
organizations to accomplish these goals.

In 2018, CHNL members coordinated fund-
raising for the production of the informational 
film “Horse Rich and Dirt Poor” (https://wildlife.
org/horse-rich-dirt-poor/): 21 professional and 
conservation organizations contributed to pro-
duction costs. This film was produced to inform 
the public and legislators. The film premiered in 
Nevada to a standing-room-only audience at the 
Nevada Museum of Art in Reno on October 23, 
2019. The response to the film indicated substan-
tial interest in the issue of overabundant horses, 
but the audience was comprised disproportion-
ately of people with an interest in the outdoors. 
Members of groups opposed to the film and the 
current BLM management were also present, 
and some picketed the event.

The next step in CHNL’s efforts to bring 
attention to the issue was development of a 

resolution to be considered by Nevada’s state 
legislature calling for rapid reduction of horse 
numbers to AML and the funding for federal 
agencies to achieve this goal. The CHNL craft-
ed language for the resolution while simultane-
ously organizing a coalition of groups and in-
dividuals who shared our concerns. The draft 
resolution was presented to the Interim Public 
Lands Committee of the Nevada Legislature in 
September 2020. 

Nevada’s legislature only meets in alternate 
years, and in the intervening year, interim 
committees composed of members of both the 
state senate and assembly meet to address the 
state’s business that cannot wait for the next 
legislative session. The CHNL’s resolution with 
slightly amended language was unanimously 
approved for consideration during the next leg-
islative session. In addition, the Interim Public 
Lands Committee sent a letter to Nevada’s Con-
gressional Delegation urging that the actions 
called for in our draft resolution be supported 
by Congressional action.

The resolution was introduced in the Senate 
Natural Resources Committee during the 2021 
legislative session as Senate Joint Resolution 
3 (SJR 3; Nevada State Legislature 2021) and 
called for bringing numbers of free-roaming 
horses and burros down to AML within 6 years. 
The resolution also called for delay in reliance 
on fertility control as a key component of popu-
lation control until populations were at AML, 
at which time we encourage the use of fertility 
control as an important component of long-
term maintenance of populations at AML. The 
resolution was supported by a broad range of 
groups with a strong interest in healthy lands, 
including Friends of Nevada Wilderness, Toi-
yabe Chapter of the Sierra Club, Trout Unlim-
ited, Nevada Wildlife Federation, Backcountry 
Hunters and Anglers, Nevada Bighorns Unlim-
ited, Coalition for Nevada’s Wildlife, Nevada 
Chapter of the Wildlife Society, Rocky Moun-
tain Elk Foundation, Nevada Farm Bureau, Ne-
vada Cattlemen’s Association, Nevada Associa-
tion of Counties, Nevada Wildlife Commission, 
and the Nevada Sagebrush Ecosystem Council. 

The CHNL members testified during the 
committee meeting when SJR 3 was introduced, 
and the resolution was generally positively re-
ceived. A few days later, 30 minutes before a 
work session with the Natural Resources Com-
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became one of the most popular pieces of legis-
lation in the 2021 legislative session. We found 
that increasing numbers of people supported 
managing free-roaming horses at AML when 
they were provided with the facts.

The fact that free-roaming horse and burro 
populations are at nearly 4 times the AML re-
flects systematic underfunding of the BLM, liti-
gation challenging specific management action, 
and Congressional appropriation riders (Norris 
2018). Inadequate funding reflects pressure by 
advocates to maintain high numbers of horses 
on rangelands (e.g., The Could Foundation 
2021) combined with lack of knowledge of the 
impacts of these horses and burros by much of 
the general public and their congressional rep-
resentatives (S. N. Frey, Utah State University, 
unpublished data). 

We argue that activist group insistence on 
maintaining large numbers of horses on desig-
nated public lands essentially represents mak-
ing free-roaming horses the highest priority for 
use of public lands. The maintenance of high 
horse population levels will impact native wild-
life, livestock grazing, and other multiple-uses. 

Livestock producers have reduced their 
stocking rates or time of use on allotments 
they rely on in areas where horses are over-
abundant (Masters 2017). In some years and in 
some areas, ranchers are unable to graze live-

mittee, we were informed that the American 
Wild Horse Campaign (AWHC) had requested 
that SJR 3 be amended. Specifically, the amend-
ments eliminated language calling for adequate 
funding for the BLM, managing horses at AML, 
and bringing numbers down to AML as rapidly 
as possible (Figure 1). The original amended 
language also called for fertility control to be 
the primary method of population manage-
ment. We do not agree that fertility control can 
be the primary method of population manage-
ment at this point and were successful in main-
taining that messaging in SJR 3. Other amended 
language removed recommendations for ac-
tions that, in our view, are required to bring 
horse and burro numbers down to AML within 
a reasonable time and had the effect of render-
ing SJR 3 ineffective. 

The AWHC also opposed the resolution on 
their website and sought support from other 
advocacy groups to oppose it. Surprisingly, SJR 
3 was also opposed by Western Watersheds. 
As a consequence of the amended language, 
CHNL requested that the amended resolution 
not be introduced to the full Legislature; the 
committee chair agreed, and SJR 3 died.

Although, the AWHC generated substantial 
opposition to SJR 3 through its website, con-
servation groups were also able to generate 
substantial support for SJR 3. The resolution 

Figure 1. Amended language in Nevada Senate Joint Resolution 3. Amendments offered by the American 
Wild Horse Campaign (AWHC). Note that language calling for adequate funding for the Bureau of Land 
Management, bringing horse (Equus caballus) numbers down to appropriate management levels and doing 
so within 6 years, were all struck from the original resolution. Language initially offered by AWHC also called 
for fertility control to be the primary method of population management, but the Coalition for Healthy Nevada 
Lands, Wildlife, and Free-roaming Horses was able to get this language modified.
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mals (ASPCA), Society for Range Management, 
American Farm Bureau Federation, Public 
Lands Council, National Cattlemen’s Beef As-
sociation, Return to Freedom Wild Horse Con-
servation, American Mustang Foundation, and 
several other groups. The Path Forward relies 
on a 4-tiered approach to reduce the growth 
rate of free-roaming horse populations and to 
eventually reduce their numbers. 

The principal components of The Path For-
ward, intended to be implemented simultane-
ously, are: (1) conduct targeted gathers and re-
movals at densely populated HMAs to reduce 
herd size and make progress toward AML; (2) 
treat gathered horses and burros with largely 
reversible fertility control prior to being re-
turned to the range; (3) relocate horses and bur-
ros in holding facilities and those taken off the 
range to large, cost-effective, humane pasture 
facilities funded through public-private part-
nerships; and (4) promote adoptions to help 
reduce captive populations and costs (ASPCA 
et al. 2019). The Path Forward in part reflects 
a compromise that recognized potential fiscal 
(and other) limitations on federal ability to cap-
ture, handle, and hold horses and burros and 
the need to reflect the missions and philoso-
phies of a very disparate group of collabora-
tors (ASCPA et al. 2019). The Path Forward’s 
recognition and promotion of the importance 
of fertility control as an important management 
tool represents a critical contribution by this 
group to the long-term efficacy of management 
of free-roaming horses and burros.

Despite the broad base of support, The Path 
Forward is nevertheless opposed by some horse 
activist groups, including the AWHC. The Path 
Forward, in our view, is a remarkable and im-
portant compromise that fostered communica-
tion among formerly adversarial groups (e.g., 
the Humane Society of the United States and 
the National Cattlemen’s Beef Association), al-
lowing these groups to agree to a solution to the 
problem of overabundant horses. As important-
ly, The Path Forward facilitated political sup-
port for improved management of free-roaming 
horses by the federal government and appropri-
ations necessary to support such management. 

The Path Forward recognizes the need to 
gather and remove horses as part of the solution, 
especially in HMAs that are above AML; this el-
ement is the basis for much of the opposition by 

stock because excess horses and burros have 
already exceeded allowable use levels on for-
age. We are not advocating livestock grazing 
as the principal use of public lands, and in fact 
are concerned about improper management of 
livestock grazing in many areas. That said, it is 
important for the public to understand that an 
implication of overabundant horses is reduced 
livestock grazing. We have also observed that 
advocates for free-roaming horses frequently 
point to poor livestock management as a reason 
for not properly managing horses. We argue 
that horses should be properly managed irre-
spective of whether livestock are so managed.

There is a substantial constituency for the 
use of fertility control measures as the principal 
tool for management of free-roaming horses 
(e.g., AWHC 2020). Experimental application 
of fertility control agents has demonstrated 
that these drugs can substantially reduce preg-
nancy rates in breeding-age horses (Turner et 
al. 2007, Rutberg et al. 2017, Baker et al. 2018). 
Fertility control by itself is unlikely, however, 
to provide a solution to the overabundance 
of free-roaming horses on public lands. First, 
foaling rates for mares receiving contraceptive 
treatments, while substantially reduced, are 
in the range to fully replace adult mortalities 
(Rutberg et al. 2017, Carey et al. 2019), given the 
high rate of annual survival of horses (Garrott 
and Taylor 1990). 

For horses occupying remote landscapes, the 
need for a booster treatment about every third 
year presents clear logistical constraints on the 
use of fertility control to manage free-roaming 
horse populations. Hobbs and Hinds (2018) es-
timated that >50% of breeding-age females in 
Australia would need to be treated annually to 
achieve long-term reduction in federally man-
aged horse populations; in the western United 
States, this effort would require treating tens of 
thousands of mares annually. We are unaware of 
a single example where the use of fertility control 
by itself has resulted in a reduction in numbers 
of free-roaming horses on western rangelands. 

 The Path Forward and  
Healthy Western Lands

The Path Forward represents an agreement 
among disparate interests including the Hu-
mane Society of the United States, American 
Society for the Prevention of Cruelty to Ani-
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advocates. The Path Forward also calls for heavy 
reliance on fertility control to solve the problem 
of overabundant horses, including maintaining 
populations near AML once that target has been 
achieved. This latter element breaks the chain of 
a continuous need to gather large numbers of 
horses because fertility control can substantially 
reduce production of new offspring. 

The CHNL proposed a modification and ac-
celeration of The Path Forward in the original 
version of SJR 3, presented to the Nevada Senate 
Public Lands Committee in 2021. The approach 
we favor, which we call Healthy Western Lands, 
relies on gathers until horse and burro numbers 
are brought down to AML, at which time fertil-
ity control facilitated by limited gathers should 
become the principal approach to maintaining 
horses at AML. The CHNL advocates for accel-
erated research on fertility control methods to 
increase their efficacy. Some gathers will still be 
necessary even when horses and burros are at 
AML for administration of fertility control and 
because even with fertility control some popu-
lation growth may occur.

Once AML is achieved, numbers gathered, 
however, can be substantially lower than under 
current management because there are many 
fewer horses on the range and fertility control 
reduces the birth rate of horses remaining on 
the range. Furthermore, once AML is achieved, 
we suggest the age composition of gathered 
horses and the small numbers gathered will 
mean that most can be adopted out. 

It is important to recognize that while fertil-
ity control can slow or even halt population 
increase, it is unlikely to reduce populations. 
As an example, gonadotropin-releasing hor-
mone vaccine (GonaCon-Equine) reduces birth 
rates by about 92% following administration 
of a booster (Baker et al. 2018), which is very 
promising. Even this level of effectiveness, 
however, will not reduce population growth 
rates below replacement when adult survival 
rates and birth rates are high. To understand 
this point, consider the following example. The 
annual rate of population increase (λ), which 
is the ratio of current population size to that 
in the previous year, equals the sum of annual 
survival (φ) and annual per capita recruitment 
when there is no immigration into the popula-
tion (Nichols et al. 2000). 

If recruitment into the breeding population 

equals adult mortality, a population will be ap-
proximately stable. Per capita recruitment can 
be approximated as the product of the annual 
foaling rate (multiplied by 0.5 to restrict the 
estimate to female foals) and survival of foals 
to breeding age. Assume adult annual survival 
equals 0.96 (Garrott and Taylor 1990). Berger 
(1986) reported mean annual foaling rates of 
0.74 (0.37 female foals per adult female) and 
survival of 89% of foals to breeding at age 2. 
Assume a 92% reduction in foaling rate results 
in a recruitment rate of 0.03 and λ = 0.99, a 1% 
annual population decrease, indistinguishable 
from a stable population. The intent of this ex-
ercise is not to predict population dynamics; λ 
will vary under different demographic rates. 

First-time breeders produce fewer than the 
average number of foals (Berger 1986). On the 
other hand, some populations experience high-
er adult annual survival (Garrott and Taylor 
1990) than the value we used in the calculation 
above. Additionally, there is a 1-year delay in 
the effects of fertility control because females 
are already pregnant when treated and fertility 
treatment does not terminate the pregnancy but 
eliminates ovulation in the following year (Bak-
er et al. 2018). This delay reduces the ability of 
fertility treatments to slow population growth. 
Our point here is that even if all females are 
treated with highly effective fertility control, 
the result will be a population that is approxi-
mately stable, with the potential for slight in-
creases or declines, depending on demographic 
rates specific to each population. Additionally, 
our calculation above assumes all females can 
be treated as needed and effectiveness of fertil-
ity control is constant. If either of these assump-
tions is untrue, populations will increase faster 
than predicted by our calculation. This exercise 
indicates that while fertility control will likely 
be an important tool for maintaining popula-
tions at AML, fertility control, by itself, will not 
be effective for reducing populations. 

If the goal is to achieve AML and manage 
populations at this level, we suggest that The 
Path Forward will result in a greater number of 
horses being gathered than our Healthy West-
ern Lands proposal for 3 reasons. First, resourc-
es used to gather and treat females (that will 
be returned to the range) with fertility control 
drugs reduce resources available to gather and 
remove horses, which will slow the approach 
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(except the exceedingly dangerous no manage-
ment option) over a timeline of 2–3 decades, 
consistent with modeling of an approach simi-
lar to that of Healthy Western Lands (Schoe-
necker et al. 2022). 

Once AML is achieved and fertility control 
is applied to free-roaming mares, we envision 
relatively small numbers of horses would need 
to be gathered annually throughout the West. 
This number should be fully adoptable, and 
the BLM’s horse and burro program should be 
sustainable over the long term. But we must 
achieve AML before this will be possible.
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