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Abstract: Wild equid (horses [Equus ferus] and burros [E. asinus]) populations have 
increased on public lands in the United States since the passage of the Wild Free-Roaming 
Horses and Burros Act of 1971. As of March 1, 2022, the Bureau of Land Management (BLM) 
estimated that wild equid populations on designated herd management areas (HMAs) may 
exceed 82,000 animals. In 2020, the total population of wild equids in the United States was 
estimated to exceed 300,000 animals. The BLM sets an appropriate management level (AML) 
for wild horse and burro herds on each HMA and removes animals when AMLs are exceeded. 
At present, the number of animals removed and placed in long-term holding is greater than 
the number adopted and sold. In 2021, the cost of caring for 59,000 animals in government 
holding facilities was >$72 million USD. Although the management of wild equid populations 
remains controversial among stakeholders, fertility control has gained wider acceptance, with 
injectable immunocontraceptive vaccines already employed to manage herds. Contemporary 
stakeholder views of wild equid management decisions may also reflect global shifts in public 
attitudes to wildlife management. These attitudes are driving both decisions and innovations 
in alternative approaches, such as fertility control, to manage wildlife. In this context, the 
Botstiber Institute for Wildlife Fertility Control is acting as a catalyst to advance the use of 
effective, sustainable fertility control methods to mitigate human–wildlife conflicts and promote 
coexistence worldwide. 
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In 1971, the U.S. Congress unanimously 
passed the Wild Free-Roaming Horses and 
Burros Act of 1971 (WFRHBA), which declared 
that “wild free-roaming horses (Equus caballus) 
and burros (E. asinus) are living symbols of the 
historic and pioneer spirit of the West and…
shall be protected from capture, branding, ha-
rassment, or death” (Public Law 92-195 1971). 
With increased protection, free-roaming equid 
populations increased on designated public 
lands. In March 2022, the Bureau of Land Man-
agement (BLM) estimated free-roaming equid 
populations exceeded 82,000 animals on BLM-
administered herd management areas (HMAs; 
BLM 2022). Schoenecker et al. (2021) estimated 
that the total U.S. population of free-roaming 
equids may now exceed 300,000. 

Concomitantly, as free-roaming equid popu-

lations increased, stakeholder disputes over the 
management of America’s wild equids have 
evolved into a fiscal and political quagmire that 
is now one of the most critical and complex 
wildlife management issues in the United States 
(Norris 2018, Scasta et al. 2018). As amended by 
the Public Rangelands Improvement Act (PRIA), 
WFRHBA directs the BLM to manage wild equi-
ds by setting appropriate management levels 
(AMLs; Public Law 95-514 1978). An AML is an 
estimate of the optimum number of wild horses 
and burros that results in a “thriving natural eco-
logical balance and avoids deterioration of the 
range” for each BLM HMA. The aggregate AML 
that the BLM has established for 177 HMAs cov-
ering 12,788,066 ha of public lands (of which 
10,886.043 ha are under BLM management) is 
26,690 animals (BLM 2022). Herds can grow at 
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an average rate of 20% annually, and when herd 
populations exceed established AMLs, the BLM 
conducts gathers to remove excess animals from 
HMAs (Garrott 2018). 

Gathers typically occur every 3–5 years on 
HMAs above AML to ensure the BLM com-
plies with the requirements of the amended 
act. Gathered animals are transported to gov-
ernment holding facilities where they are pro-
cessed in consideration for adoption. Animals 
not adopted may be transported to contracted 
longer-term holding pastures where they are 
cared for until their death. From 1971 to 2021, 
the BLM has removed and adopted out >250,000 
animals (BLM 2022).  

In recent years, the number of animals re-
moved from the range and placed in long-term 
holding has exceeded the number adopted and 
sold. As a result, off-range wild horse manage-
ment costs have increased dramatically. As of 
December 2021, the cost of caring for 59,000 
animals in off-range government holding fa-
cilities accounted for 64% (>$72 million USD) 
of the program’s total annual expenditures of 
$112 million USD (BLM 2022). The costs associ-
ated with the off-the-range care of wild horses 
continue to increase because mortality rates in 
captivity are low and the average life span of 
wild horses and burros in captivity is approxi-
mately 30 years. 

 In March 2022, the BLM estimated that 82,384 
free-roaming equids exist on BLM HMAs. This 
estimate is >50,000 animals over the BLM’s es-
tablished aggregate AML (BLM 2022). Not ev-
ery HMA is affected adversely, but free-roam-
ing equid populations that exceed target levels 
can negatively impact on the overall health of 
rangelands, which is detrimental to the long-
term welfare of these animals and to the other 
wild and domestic grazers that exist on public 
lands (Danvir 2018). 

Free-roaming equid management remains 
a highly controversial and contentious issue 
among stakeholder groups (Scasta et al. 2018). 
According to a 2013 National Academy of Sci-
ences (NAS) report, “in some citizen groups, 
horses are highly valued and beloved animals 
that should receive a greater share of BLM re-
sources. In other organizations, free-ranging 
horses are competition for agriculture and 
wildlife and interlopers and stressors of fragile 
ecosystems” (NAS 2013). 

One management approach that is becoming 
more widely accepted by free-roaming equid 
stakeholder groups and by the public is fertility 
control (Kane 2018, Frey et al. 2022). Since the 
1970s, the BLM has supported research to de-
velop safe, practical, effective, and long-lasting 
free-roaming equid fertility control methods 
(BLM 2021). In October 2021, the agency an-
nounced that the development of long-lasting 
fertility control methods for mares remains its 
highest research priority (BLM 2021). Decreas-
ing population growth rates is a key compo-
nent of the BLM’s wild horse and burro man-
agement strategy because it will ultimately 
lead to a reduction in the need and frequency 
of free-roaming equid removals and program-
matic operating costs. 

In the United States, injectable immunocon-
traceptive vaccines, such as porcine zona pellu-
cida vaccines and GonaCon, have been proven 
safe and effective (Killian et al. 2008, Gray et al. 
2010, Rutberg et al. 2017, Baker et al. 2018, Kane 
2018, Kirkpatrick and Turner 2020, Bechert et al. 
2022). Population modeling has demonstrated 
that, when coupled with strategic gather and 
removal scenarios, these vaccines can be used 
to stabilize growth rates and reduce free-roam-
ing equid populations and programmatic costs 
over time (Bartholow 2007, de Seve and Boyles 
Griffin 2013, Folt et al. 2022). The BLM is us-
ing these vaccines to manage several herds, 
but improvements to existing methods and the 
development of promising new methods, such 
as longer-acting vaccines and intrauterine de-
vices, will be essential to expand the use of fer-
tility control and ultimately implement a more 
sustainable, fiscally responsible, and widely 
accepted approach to managing wild equids 
(Kane 2018, Bechert et al. 2022). 

Incorporating public attitudes into free-
roaming equid management decisions emerged 
as early as 1982, when the National Research 
Council (NRC) noted that public opinion was 
the “major motivation behind the wild horse 
and burro protection program and a primary 
criterion of management success” (NRC 1982). 
The NAS (2013) concluded that “control strate-
gies must be responsive to public attitudes and 
preferences and could not be based only on bio-
logical or cost considerations.” 

The impact of stakeholder views on free-
roaming equid management decisions in the 
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suggest that people living in urban areas are 
less affected by HWCs, less likely to rely on 
wildlife for sustenance, more prone to regard 
animals as companions as opposed to a food 
source or threat to property and safety, and to 
enjoy the presence of wildlife in their surround-
ings (Teel et al 2010). Most people in cities have 
very little contact with free-roaming wildlife, 
usually learn about wildlife through television 
programs and social media, and often express 
strong views, amplified by the internet, against 
lethal control to manage wildlife (Manfredo 
et al. 2020). The results of social studies show 
that a gradual shift has occurred from a view 
of treating wildlife in utilitarian terms toward 
mutualism, a position that views wildlife “as 
part of one’s social network and worthy of care 
and compassion” (Manfredo et al. 2020).

The public shift in attitudes is also changing 
the way we talk about controlling the number 
of animals—from the traditional “wildlife man-
agement” to “resolution of human–wildlife con-
flicts,” through to “human–wildlife interactions” 
and lately to “coexistence” (Madden 2004, König 
et al. 2020, Conover and Conover 2022). In paral-
lel, a growing transdisciplinary community has 
called for a more holistic approach, referred to 
as “One Health,” to reduce the impact of HWCs, 
and in particular of disease outbreaks, through 
improved cross-sectoral coordination (Kelly et 
al. 2017, Messmer 2020).

This growing antipathy toward lethal meth-
ods places increasing constraints on wildlife 
management options. Consequently, there has 
been growing interest in nonlethal methods 
such as wildlife fertility control (WFC; Kirk-
patrick et al. 2011, Massei and Cowan 2014, 
Hobbs and Hinds 2018, Wimpenny et al. 2021). 
Resolving HWCs requires achieving a difficult 
balance between several competing goals: miti-
gating the impacts of a local animal population, 
maintaining the ecological role of that species 
within the environment, ensuring animal wel-
fare standards, and managing public expecta-
tions (Dunn et al. 2018, Wimpenny et al. 2021). 
In these contexts, fertility control may provide 
an important nonlethal alternative to tradi-
tional lethal methods and may garner broader 
stakeholder support for wildlife management 
decisions over time. 

Significant progress has been made in the de-
velopment of contraceptive drugs and delivery 

United States is also a reflection of how glob-
al shifts in public attitudes in the twenty-first 
century are driving both wildlife management 
decisions and innovations in alternative ap-
proaches (e.g., fertility control) to mitigating 
human–wildlife conflicts (HWCs; Dunn et al. 
2018, Manfredo et al. 2020, Frey et al. 2022,  
Massei 2023). 

Human–wildlife conflicts, defined as interac-
tions between humans and wildlife with either 
real or perceived adverse economic or envi-
ronmental outcomes (Messmer 2000, Abrahms 
2021), cost the global economy billions of dol-
lars annually, can have significant impacts on 
human livelihoods and on the environment, 
and are increasing worldwide (Marchini and 
Crawshaw 2015, Massei et al. 2015, Messmer 
2020, Conover and Conover 2022). 

Most HWCs are due to local populations of 
wildlife exceeding the so-called social carry-
ing capacity (Carpenter et al. 2000). In these in-
stances, wildlife is referred to as overabundant 
(Messmer 2009, Drijfhout et al. 2020, Valente et 
al. 2020), with some stakeholders demanding 
reductions in local densities and others oppos-
ing the use of traditional, lethal methods. In ad-
dition to wild equids in the United States and 
Australia (Norris 2018, Scasta et al. 2018), exam-
ples of overabundant wildlife include African 
and Asian elephants (Loxodonta africana and Ele-
phas maximus), urban white-tailed deer (Odocoi-
leus virginianus) in the United States, peri-urban 
marsupials in Australia (Wimpenny et al. 2021), 
brush-tailed opossums (Trichosurus vulpecula) 
in New Zealand (Ji 2009), wild pigs (Sus scrofa; 
Massei et al. 2011, 2015; Snow et al. 2017) and 
commensal rodents (Ruscoe et al. 2022) world-
wide, primates in Africa and Asia, and urban 
geese (Branta canadensis ) and pigeons (Columba 
livia) in many parts of the world (Fox 2019). 

Traditionally, many HWCs have been man-
aged by lethal methods involving shooting, 
trapping, and toxicants (Conover and Conover 
2022). However, opposition to culling has be-
come widespread due to concerns about animal 
welfare, human safety in urban settings, envi-
ronmental impact of toxicants such as rodenti-
cides, and a lack of efficacy of lethal control in 
addressing impacts and achieving desired out-
comes (Sharp and Saunders 2008, Dubois et al. 
2017, Jacoblinnert et al. 2021).

Social studies on public attitudes and values 
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prior to implementation. 
Stakeholder engagement and outreach have 

also been central to the BIWFC sponsoring and 
participating in the fourth Free-Roaming Equi-
ds and Ecosystem Sustainability Summit in St. 
George, Utah, USA, in October 2022. As future 
decisions on wildlife management, including 
options to control wild equids, will be increas-
ingly affected by public attitudes and values, 
the main challenge for the scientific community 
will be to incorporate the views of stakeholders 
into different population management scenari-
os. By bringing together interdisciplinary pan-
els of experts, the BIWFC will continue to act 
as a catalyst to promote stakeholder participa-
tion in developing and implementing publicly 
acceptable and sustainable solutions to mitigat-
ing human–wildlife conflicts.
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