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Introduced invasive species are a major driver of local to global environmental
change, including important negative impacts on biodiversity, ecosystem processes, econo-
mies, health and other social values. At the same time, however, different social actors can
hold diverse representations of these species, particularly of introduced invasive mammals
(IIMs). Such divergent values and perceptions can lead to conflicts regarding the manage-
ment of IIMs, but also invite researchers and managers to be reflexive regarding their own
work at a more fundamental level. Therefore, it is key that we advance towards a holistic
understanding of IIMs and develop strategies to manage them based on solid technical
information and plural perspectives regarding their multiple values. Despite a rich his-
tory of initiatives in Argentina to study and manage IIMs, until now there has not been
an opportunity to assess the state-of-the-art knowledge in our country. This book seeks to
provide rigorous, relevant and legitimate information to support research, policymaking
and management decisions regarding IIMs in Argentina. With this objective in mind, the
book presents a series of chapters selected to highlight priority topics concerning the con-
ceptualization and implementation of IIM research and management. Then, fact sheets are
provided for the different IIMs found in Argentina. Finally, beyond the realm of academic
inquiry, the timing of this publication is ideal to re-enforce policy and decision-making,
such as the recently approved National Invasive Exotic Species Strategy, which seeks to
implement actions and enhance institutional capacities related to invasive species manage-
ment in Argentina, and the Convention on Biological Diversity's new Global Biodiversity
Framework, which also addresses biological invasions as part of broader efforts to attain the
2050 Vision for Living in Harmony with Nature.

Dr. Alejandro E.J. Valenzuela
Dr. Christopher B. Anderson
Editors, Vol. lll SAREM Series A
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FOREWORD

Biological invasions by introduced species are one of the great changes rapidly transforming
the globe today, with innumerable impacts on economics, human health, ecosystem services, and
biodiversity. Mammals are among the most impactful of invasive species, transmitting diseases to
humans, livestock, and native animals, trampling native grasslands, voraciously devouring vegeta-
tion from groundcover to saplings of forest trees, fouling water, causing erosion, and preying on and
outcompeting native animals. They were among the first species humans introduced worldwide and
in Argentina, both deliberately (e.g., livestock) and inadvertently (e.g., rats and mice). They have
been introduced for sport (e.g., deer, boar) and companionship (e.g., cats, dogs), or simply as attrac-
tive ornamentals (e.g., squirrels). Some that are meant to be kept in captivity, such as cats, dogs, and
squirrels, escape and establish feral populations.

Argentina looms large in the history of biological invasions by introduced mammals. The earliest
permanent European settlers of Buenos Aires in 1580 discovered huge herds of feral horses already
on the pampas, and soon after, Vdzquez de Espinoza described feral horses in Tucumdn that were “in
such numbers that they cover the face of the earth...”. Many sheep were in Tucumdn as well at that
time, and of course later sheep were enormously numerous in Patagonia, effecting huge changes in
the vegetation and driving land degradation and desertification to this day. When Charles Darwin
visited the La Plata region in 1832 during the voyage of the Beagle, he reported that “...countless
herds of horses, cattle, and sheep, not only have altered the whole aspect of the vegetation, but they
have almost banished the guanaco, deer and ostrich. Numberless other changes must likewise have
taken place; the wild pig in some parts probably replaces the peccari; packs of wild dogs may be heard
howling on the wooded banks of the less-frequented streams; and the common cat, altered into a
large and fierce animal, inhabits rocky hills.”

Approximately 40 mammals have been introduced to South America, of which 25-30 have
established populations; most of these are in the Southern Cone. In Argentina, I count 23 success-
fully introduced mammal species, including feral cats, dogs, and cows. Many, such as rats, rabbits,
boar, and goats, are widely distributed around the world. By contrast, the hairy armadillo has been
introduced nowhere else but from the mainland of Patagonia to Tierra del Fuego Island. Strikingly,
except for the rats and house mouse, all these mammals were brought to Argentina deliberately; this
is very different from, say, introduced insects. A few of these invasive mammals, like the squirrel,
were not intended to be released, but I hesitate to term such invaders truly “accidental,” because the
people who brought them should have realized that escapes or later releases were almost inevitable.
Of course, almost all of these mammals were introduced before the late twentieth century, which
was when most scientists and the public began to recognize the extent and importance of impacts of
introduced species. However, the squirrel and armadillo introductions were recent enough that po-
tential impacts should have been foreseen. Things could be worse, of course—mammals deliberately
brought to Argentina that either were released, but did not establish persistent populations or have
not yet escaped from hunting preserves include reindeer, silver fox, mule deer, African buffalo, white-
tailed deer, Pére David's deer, thar, barbary sheep, wisent, mouflon, chamois, and ibex.

IX



The technology of eradicating introduced invasive mammals has made enormous strides in the
last thirty years—at least 31 mammal species have been eradicated from islands worldwide, includ-
ing relatively large islands like South Georgia. Both Norway and ship rats have been eradicated
hundreds of times, and house mice about 100 times. Most large mammals, such as deer and horses,
are technologically easier eradication targets—many can simply be tracked and shot, for instance.
However, mammals more than any other introduced species pose the complication that many peo-
ple—especially hunters—simply do not want to eradicate them, and many animal welfare advocates,
even those recognizing the damage some invaders cause, object to eradicating them by the only cur-
rently feasible means—Xkilling them, humanely if possible. Even rat eradication has been impeded
on animal rights/animal welfare grounds, and free-ranging dog and cat populations frequently are
seen more as animal welfare issues than as conservation problems to broad sectors of some societies.
In Argentina, the problem of implementing feasible eradication programs for invasive mammals is
epitomized by the rather schizophrenic attitude taken by the National Parks Administration (Ad-
ministracién de Parques Nacionales—APN) towards red deer. The APN's conservation imperative
is supported by the section of Law #22,351 that forbids propagating introduced animals, yet red
deer, known to damage native species and ecosystems, are managed in Lanin National Park to foster
ongoing hunting, and even to improve the size and quality of the deer for better hunting trophies.
Additionally, there is often inconsistent and inadequate funding for managing and eradicating inva-
sive mammals in protected areas, almost always constituting a supervening impediment even when
a rational and effective goal is stated.

Argentine scientists have participated heavily in the rapid growth of modern invasion science
since its inception in the 1980s, and they and overseas colleagues have conducted substantial research
on the biology and impacts of many of the introduced invasive mammals in Argentina, as well as
other invasive species. Some of the threats posed by these mammals have even become widely known
to the general public in Argentina and beyond—the spread of the beaver from Tierra del Fuego to
the mainland has been an international news story. Introduced Invasive Mammals of Argentina is
therefore an exciting and timely addition to the literature on invasions in southern South America
for both the Argentine public (and its political representatives and environmental managers) and
scientists worldwide. The many authors assembled for this book explore how these biological inva-
sions happened in the first place, how they spread, what they do to biodiversity, ecosystems, and
human enterprises, what has been done about them so far, what can be done about them now, and
what might be done with them in the future. The editors and authors are to be congratulated for an
excellent exposition of the Argentine part of a growing global phenomenon.

Daniel Simberloff
Nancy Gore Hunger Professor of Environmental Studies
Department of Ecology and Evolutionary Biology
University of Tennessee
Knoxville, TN 37996



6 | MANAGEMENT OF FERAL HORSES AS
INVASIVE MAMMALS: BIODIVERSITY
CONSERVATION VERSUS CULTURE?
MANEJO DE CABALLOS CIMARRONES COMO

MAMIFEROS INVASORES: ({CONSERVACION DE
BIODIVERSIDAD VERSUS CULTURA?

Alberto L. SCOROLLI"
TGEKKO (Grupo de Estudio en Conservacioén y Manejo), Departamento de Biologia, Bioquimica y Farmacia,
Universidad Nacional del Sur, San Juan 670, 8000ICN Bahia Blanca, Buenos Aires, Argentina. scorolli@criba.edu.ar

Abstract. Feral horses (Equus ferus caballus) are large, herbivorous mammals considered invasive
in many countries. Their populations are managed to reduce impacts on biodiversity, and conflicts
often arise between government agencies and horse defenders. In Argentina, feral horse manage-
ment has been inconsistent. In Parque Provincial Ernesto Tornquist (PPET), a grassland ecosystem
reserve in the Pampas region, the feral horse population was reduced by 50% in 2006-2007. The
management goal was to eradicate the species. In 2011, a conflict arose between the park's authori-
ties, university researchers and a group of horse protectionists. This chapter describes the process
surrounding this conflict, analyzes the arguments of the opposing sides, and compares the experi-
ence with invasive species conflicts in other countries. A Facebook group, which later transformed
into a non-governmental organization with the goal of protecting the feral horses of PPET, attacked
researchers and government authorities studying and managing this invasive population. The con-
flict persisted for two years and caused management efforts to be suspended. Researchers provided
evidence of the feral horse's Eurasian origin, taxonomic status, and demographic rates that would
lead to rapid recovery after control efforts ended. Impact on biodiversity was quantitatively studied
and significant changes were reported. Argentine legislation clearly states that invasive mammals
should be managed. Horse protectionists invoked the following aspects justifying their opposition:
the horse's cultural and historical role in Argentina, aesthetic value, genetic uniqueness, and the
horse as a reintroduced “native” species (based on paleo-records). There are important differences
with the management of feral horses in other countries. Argentine governmental agencies were pas-
sive and did not have a management plan or any court-based legal process. Important challenges that
were identified include: having an official science-based management plan, providing more substan-
tiated evidence, attaining active government participation, and including human dimensions of this

biological invasion from a socio-ecological perspective.

Resumen. El caballo (Equus ferus caballus) es un mamifero herbivoro de gran tamafio miembro de la
familia Equidae y del orden Perissodactyla, originario de Eurasia, fue domesticado aproximadamente
hace 5.000 afios. Cuando los caballos domésticos escapan del control del ser humano o son liberados
se denominan cimarrones. Fueron introducidos en Argentina en el siglo XVI por los colonizadores

espanoles. Rdpidamente se volvieron cimarrones y se dispersaron ampliamente en varias regiones del

SAREM | Series A - Mammalogical Research, Vol 3 | 2023
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pais, como la Pampa, Noreste y Patagonia. En el siglo XIX pricticamente se extinguieron en estado
silvestre por la aparicién de las estancias y el uso del alambrado para dividir la tierra. Actualmente
existen varias poblaciones de caballos cimarrones en dreas poco pobladas de las regiones de Cuyo
y Patagonia. También habitan en dreas protegidas como los Parques Nacionales Los Glaciares y
Bosques Petrificados de Jaramillo en la provincia de Santa Cruz. La mayor poblacién conocida, y la
mis estudiada, se encuentra en el Parque Provincial Ernesto Tornquist (PPET) en el sudoeste de la
provincia de Buenos Aires.

El caballo cimarrén es considerado una especie introducida invasora en varios paises. Dado su
potencial impacto sobre la biodiversidad a altas densidades poblacionales son considerados un serio
problema de conservacién y su manejo resulta una prioridad. Usualmente, el manejo implica la
reduccién del tamano de las poblaciones para minimizar el impacto causado. Es frecuente el uso de
métodos letales y de captura viva con posterior adopcién de los animales. En varios paises, como
EE.UU., Australia y Nueva Zelanda, el manejo de caballos cimarrones ha sido muy conflictivo y
controversial. En la Argentina, el manejo ha sido esporddico y no organizado. Solo se ha manejado la
poblacidn de caballos del PPET. Esta 4rea es considerada de gran valor para la biodiversidad por con-
servar una muestra del ecosistema de pastizal serrano y numerosas especies endémicas. Este capitulo
describe el conflicto que generé dicho manejo y analiza los argumentos propuestos por los grupos
involucrados. Ademds, compara el conflicto con situaciones similares ocurridas en otros paises y
propone algunos desafios pendientes para el futuro manejo de los caballos cimarrones en Argentina.

Los caballos fueron introducidos en el PPET en 1942. El grupo original era de raza Criolla
Argentina, derivada de caballos andaluces-bereberes. Estos caballos rdpidamente se asilvestraron,
ocupando una amplia zona de la reserva. Su poblacién crecié paulatinamente hasta aproximarse a la
capacidad de carga del ecosistema, alcanzando una densidad muy alta (35 caballos/km? en 2002). En
ese periodo, los caballos cimarrones estuvieron limitados por alimento. La mortandad por inanicién
fue alta y el impacto sobre la biodiversidad significativo. Durante 2006 y 2007, las autoridades del
4rea protegida manejaron la poblacién de caballos cimarrones reduciendo un 50% su tamano. Se
capturaron mediante corrales 220 animales, la mayoria fueron relocalizados y 80 fueron eliminados
por decision del cuerpo de Veterinarios Equinos del Ejército. Este manejo fue implementado sin ase-
soramiento técnico y sin conocimiento del publico. En 2011, un grupo de defensores de los caballos
inici6 una serie de protestas contra las autoridades a cargo del PPET y los cientificos que estudiaron
a los caballos y asesoraron al gobierno. El conflicto, de tono muy agresivo, durd dos afios. El esce-
nario principal fueron las redes sociales, pero también tuvo lugar en los medios locales y regionales.
Se formé un grupo de Facebook con mis de 5.000 miembros, que luego fundé una organizacién no
gubernamental, la Asociacién Civil Cimarrén Equino (ACCE). Su misién es proteger a todas las
poblaciones de caballos y burros cimarrones del pais. Los investigadores de la Universidad Nacional
del Sur (UNS), institucién local, participaron del conflicto brindando evidencia de los siguientes
argumentos: los caballos cimarrones son una especie introducida invasora, causan impacto sobre la
biodiversidad, su demografia sugiere que crecen rdpidamente y se recuperan ficilmente del control
poblacional. Los defensores de los caballos cimarrones se opusieron al manejo. Presentaron argu-
mentos asignando a los caballos cimarrones los siguientes valores: importancia cultural e histérica,
estética, composicion genética Unica, estatus de especie «nativa» reintroducida (en términos paleo-
histéricos), y parte del ecosistema. Las autoridades del PPET decidieron suspender el manejo en
2012, finalizando asi el conflicto, pero no resolviendo el problema socio-ambiental de fondo.
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Existen interesantes paralelismos entre el conflicto en Argentina y los ocurridos en otros paises.
Los actores involucrados son similares y los argumentos se repiten. Algunos rasgos particulares de
este conflicto son: ausencia de un plan de manejo basado en evidencia cientifica, escasa participacién
del gobierno en las discusiones e inexistencia de procesos legales. En el ano 2013 los investigadores
de la UNS presentaron oficialmente una propuesta de Estrategia de Manejo de los caballos cima-
rrones en el PPET. Si bien atin no ha sido implementada, recientes conversaciones con las presentes
autoridades y también con el Presidente de ACCE auguran un futuro promisorio. La dimensién
humana del conflicto es un aspecto crucial a tener en cuenta para arribar a una posible solucién en
el manejo de caballos cimarrones. Algunos autores han propuesto recientemente que los problemas
de conservacidn, incluyendo el manejo de especies invasoras, sean abordados desde una perspectiva
socio-ecoldgica. Esto implica el estudio de los valores y las actitudes de los distintos actores de la
sociedad en pos de soluciones més efectivas y éticas. Existen importantes desafios a futuro para un
mejor manejo de las poblaciones de caballos cimarrones en la Argentina: difundir ampliamente las
evidencias cientificas, lograr una participacién activa y transparente de las autoridades, contar con
planes de manejo de caballos cimarrones basados en ciencia y con amplia participacién del puablico,
y con inclusién de profesionales de las ciencias sociales. Ademds, se deberfa integrar esta especie en la
Estrategia Nacional de Especies Exéticas Invasoras (Ministerio de Ambiente y Desarrollo Sostenible).

El manejo de caballos cimarrones como mamifero invasor en la Argentina es complejo y con
multiples aspectos. Para hallar una solucién en el futuro, este problema debe ser tratado de manera
estratégica y colaborativa. Si bien hay importantes desafios por delante, existen evidencias y antece-
dentes de la voluntad de llegar a un manejo participativo y basado en ciencia estd disponible.

Introduction

Horses (Equus ferus caballus) are large, herbivorous mammals and members of the
family Equidae in the order Perissodactyla (Bennet and Hoffman, 1999). Horses originated
in North America four million years ago and migrated through the Bering Isthmus to Eur-
asia and through the Panama Isthmus to South America during the Great American Biotic
Interchange (GABI); later, they dispersed widely (Mc Fadden, 2005). By the end of the
Pleistocene, all horses in America had become extinct (Alberdi and Prado, 2004; Mc Fad-
den, 2005). When domestic horses escape from human control or are liberated in natural
areas, they can revert to a form of life similar to that of wild equids and are termed “feral”
(Berger, 1986; Douglas and Leslie, 1996).

During European colonization of the Americas, horses were re-introduced to the conti-
nent. In Argentina, the first horses were brought by Spaniard colonizer Pedro de Mendoza,
when he founded Buenos Aires in 1536. The first settlement was destroyed by indigenous
inhabitants of the area, and when Pedro de Garay founded a new settlement in the same
place, he discovered there were already thousands of feral horses descended from the origi-
nal introduction (Cabrera, 1945). During the 16th century, many other horses entered
Argentina from Chile and Peru, accompanying the colonists that established the first Euro-
colonial cities. These horses, and many others that escaped, founded the first feral horse
populations, which expanded rapidly to inhabit the Pampean region, northeast and central
Argentina and the Andes mountains region (Cabrera, 1945). These early introductions were
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of horses of Andalusian-Barb ancestry, and they later became the Argentine Criollo horse

breed.

Horses as introduced invasive species

Introduced invasive species are defined as those species that are transported outside
of their native range, establish populations and cause environmental damage (CBD, 2017).
Introduced invasive mammals are present worldwide and are deemed by some sectors of
society to be a serious biodiversity conservation problem (Lever, 1994; Long, 2003; White
et al., 2008). In particular, feral ungulates are a highly successful group of invasive species,
and their management has motivated considerable effort and investment in many coun-
tries, including Australia (Bradshaw ez a/., 2007), New Zealand (Parkes and Murphy 2003),
and the United States of America (USA) (Douglas and Leslie 1996; Witmer ez /., 2007).

Horses were introduced by humans outside their native range in many countries on
every continent except Antarctica (Lever, 1994; Long, 2003). Feral horses are considered
invasive in many of these countries (Lever, 1994; Long, 2003), including Argentina (No-
villo and Ojeda, 2008; InBiAr, 2017). They are especially abundant in Australia and the
western USA, and at high population densities, they have large impacts on the environ-
ment through overgrazing and trampling (Dobbie ez al., 1993; Beever and Brussard 20004a;
Dawson et al., 20006).

Feral horse populations in Argentina are mainly distributed in the Andean zone of the
Cuyo and Patagonia regions, but their geographic location, size and origins remain under-
studied (Scorolli, 2016). Some populations occur in natural protected areas, like Parque
Nacional Bosque Petrificado de Jaramillo and Parque Nacional Los Glaciares, both of which
are in Santa Cruz province, and the largest and most-studied population is found in Parque
Provincial Ernesto Tornquist (PPET), located in the Pampas region of southwestern Buenos
Aires province (Merino ez al., 2009; Scorolli, 2016).

Feral horse management is often very conflictive and controversial (Dobbie ez a/., 1993;
Symanski, 1996; Beever and Brusard, 2000b; Dawson ez /., 2006; NRC, 2013). Where
the species is considered invasive, management is usually aimed at reducing the population
size or density to minimize damage (Nufez ez al., 2016). These goals are achieved in differ-
ent ways, including lethal methods or live capture and subsequent adoption by the public.
Conflicts usually arise between governmental agencies or authorities and non-governmental
organizations (NGOs) or horse protection groups, as has occurred in the USA, New Zea-
land, Canada and Australia.

In Argentina, feral horse management has been inconsistent and relatively unorganized.
Formal efforts have only been initiated in one natural protected area: PPET (Scorolli,
2016). The conflict that arose between a group of horse defenders and government authori-
ties when management of PPET's feral horses was attempted has been briefly described
elsewhere (Scorolli, 2016, 2018). The aim of this chapter is to elaborate on these previous
descriptions to analyze the values involved and arguments offered by the opposing groups
and add a comparison with conflicts that have arisen in other countries. These findings pro-
vide insights to potential solutions and highlight gaps and challenges for future feral horse
management in Argentina.
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The conflict over management

The management and conflict of horses in a protected area

PPET is a natural provincial protected area, consisting of 6,770 ha located in the
Ventana Hills of the Pampas region in southwestern Buenos Aires province (38°00 S and
38°10'S; 61°45' W and 62°8' W). Its main goal is to preserve the biodiversity of the hill-
grassland ecosystem (Fiori et al., 1997). The area has a rich plant community with more
than 600 species (Long and Grassini, 1997), and the presence of endemic plant and animal
species brings special value to this reserve (Kristensen and Frangi, 1995).

Domestic Argentine Criollo horses were introduced to the area in 1942, but soon became
feral and increased their population without management. They were studied for the first
time in 1995 (Scorolli, 1999). In 2002, their density was extremely high, at 35 horse/km?,
and the population was approaching carrying capacity (Scorolli and Lopez Cazorla, 2010).
Researchers studied their demography and population dynamics (Scorolli and Lopez Ca-
zorla, 2010), as well as their impacts on vegetation (Loydi and Distel, 2010), the bird
community (Zalba and Cozzani, 2004) and interactions with introduced invasive plants
(de Villalobos ez al., 2011). In 2006, government authorities in charge of the protected
area, based on an assessment from previous years made by university researchers, decided to
initiate management efforts for this feral horse population (Scorolli, 2016, 2018). The goal,
defined by a provincial government decree (PEPB, 2006), was to eradicate the population.
The Universidad Nacional del Sur (UNS) was not involved nor consulted, and the plan
proceeded without public knowledge (Scorolli, 2016, 2018). Feral horses were trapped with
mobile-corrals, and in two years of management, 220 horses were captured. Most of them
were relocated, and 80 were euthanized by the Army Equine Veterinary Division (Scorolli,
2016, 2018). At this time, during a political speech made by the former provincial gover-
nor in a meeting of the local ranchers' society (Asociacién Rural), some public protests and
verbal attacks were made on the authorities. In 2011, a group of horse defenders initiated a
series of protests in the local and regional media against the described management actions.
They attacked the authorities and also the researchers who had provided the evidence that
promoted control (Scorolli, 2016, 2018). The horse defenders opposed this goal, denying
the impacts on biodiversity and opposing the labeling of horses as an introduced invasive
species. When biologists responded to these criticisms with scientific evidence, the conflict
escalated. A Facebook group was created that in only a few months reached 5,000 members.
Members posted messages and gave radio interviews, uploaded videos and wrote notes in
online newspapers (Scorolli, 2016, 2018). The group consolidated and later founded an
NGO called Asociacién Civil Cimarrén Equino (ACCE — the Wild Horse Civil Associa-
tion) with the explicit goal of conserving all feral equine populations, including horses and
donkeys (Equus africanus asinus), in Argentina (ACCE, 2011).

The controversy persisted for two years and also involved conservation NGOs and PPET
park rangers. Government agencies remained almost silent during this time, perhaps be-
cause they were finishing their mandate period (Scorolli, 2018). After the election, the new
responsible authorities, who were staff from a newly created environmental agency called
the Organismo Provincial para el Desarrollo Sostenible (OPDS —the Provincial Agency for
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Sustainable Development), contacted the ACCE group. They promised them a participa-
tory meeting and even agreed to give them control of the feral horses, but this never hap-
pened. Finally, managers made the decision to stop feral horse management and the conflict
ended. However, the socio-ecological problem of feral horses as a biological invasion con-
tinues today (Scorolli, 2018).

The arguments of researchers

Feral horses as invasive species. Domestic horses originated in Eurasia approximately
5,000-6,000 BP (Pennisi, 2001; Olsen, 2016) and are considered an introduced species
in Argentina (Novillo and Ojeda, 2008; InBiAR, 2017). In PPET, they were established in
the 1940s, and the population expanded to occupy all available areas in the reserve. They
are the dominant large herbivore, and in 2001-2002 were found to have reached very high
densities and cause significant environmental impacts (Scorolli and Lopez Cazorla, 2010).

There is some uncertainty about the current taxonomic status of feral horses (Groves,
2002). The modern horse species was first described by Linnaeus from a domestic specimen
type (Bennett and Hoffman, 1999). The taxonomy and phylogeny of the Eguus genus is
complex and still not fully understood (Groves, 2002). It is not completely clear who was
the domestic horse's ancestor (Kefena ez al., 2010). The Eurasian tarpan (E. ferus ferus) is
one candidate, but insufficient evidence supports this claim. The Mongolian wild horse or
takhi (E. ferus przewalskii) is the only true wild horse at present. However, recent research
strongly suggests that it is not the domestic horse's ancestor, but rather these are two sepa-
rate lineages (Orlando ez 4/., 2013). Some authors consider that the scientific nomenclature
E. caballus should be retained for both the domestic form and feral populations of horses
(Gentry et al., 2004).

Demography and population dynamics. Feral horses in many countries have few if any
predators. They show moderate fecundity, very high survival rates, and their average annual
population growth rate worldwide is 18% (Ransom ez /., 2016). These life history char-
acteristics allowed feral horses to recover rapidly, even after population size reductions, and
clearly limits the efficacy of inconsistent control methods (NRC, 2013). There is evidence
that the PPET population shows density-dependence and has been food-limited, with an-
nual mortality as high as more than 80 horses, dying mostly from starvation (Scorolli and
Lopez Cazorla, 2010). After two important population reductions, one of 30% caused by
mass-mortality in 2002 and another of 50% by management in 2006-2007, the popula-
tion recovered its initial size in just four to five years (Scorolli, 2016, 2018).

Impact on biodiversity. Feral horses are considered to be a problem species by environmental
scientists and managers in many countries, and their environmental impacts were studied
in the USA (Beever and Brussard, 2000a, 2004; Beever and Herrick, 2006), New Zealand
(Rogers, 1991) and Australia (Dawson ez al., 2006; Cherubin ez al., 2019; Robertson ez al.,
2019). In PPET, important evidence was obtained from 2000 onwards about the impacts
on the grassland bird community (Zalba and Cozzani, 2004), vegetation composition and
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structure (Loydi and Distel, 2010; de Villalobos and Zalba, 2010; Loydi ez a/., 2010; Loydi
et al., 2012; de Villalobos, 2016), impact of dung-piles as dispersers of introduced invasive
plants (Loydi and Zalba, 2009), and facilitation of introduced invasive trees like pines
(Pinus halepensis) (de Villalobos ez al., 2011). Habitat modification would also be expected
to affect the population of endemic animals, such as rodents and lizards, but this has not
been studied.

Legal framework. Argentina has ratified the Convention on Biological Diversity (CBD,
2017), and as part of this multi-lateral treaty has obligations concerning biodiversity conser-
vation and invasive species management. Also, the Administracién de Parques Nacionales
(APN —National Parks Administration) published a report that presents its official position
about the need to prevent and control invasive species in national parks (APN, 2007). The
Argentine National Fauna Conservation Law (#22,421) and Resolution #376/97 from the
Secretaria Nacional de Ambiente y Desarrollo Sostenible (SAyDS—National Secretary of
Environment and Sustainable Development) similarly made pronouncements against in-
vasive species in any area of national biodiversity value, particularly protected areas. Plus,
a provincial law in Buenos Aires province about Natural Protected Areas (#10,907) clearly
states that introduced species should be managed.

Even when some “post-modern” critics suggest that expert opinion, including that of
scientists, is almost without any value to society (Symanski, 1994, 1996), the legal norma-
tive framework represents the legitimized norms, standards or compromises that guide the
actions of a nation's policies and inhabitants. To institutionalize further its position with
regards to introduced and invasive species, Argentina is also developing and implementing a
National Invasive Exotic Species Strategy with the financial support of the Global Environ-
ment Facility (GEF), administered through the Food and Agriculture Organization (FAO)
and broad participation of government and academic institutions (FAO, 2016).

Arguments from horse protectionists

Cultural and historical value. The members of ACCE claim, as one of the main arguments
against management, that feral horses are a very important part of Argentine rural culture
and history. Popular culture is defined as a group of practices and manifestations that ex-
press the way of life in a place or country (RAE, 2017). It is true that Argentine Criollo
horses have played a vital role in the rural way-of-life throughout history since European
colonization (Brailovsky and Foguelman, 1991; Taboada, 1999; Dowdall, 2003). Histori-
cally, Argentina and the Pampas have been famous around the world for their livestock,
and still today Argentina is often considered a “horse nation,” where livestock breeding is a
traditional and economically important activity.

Many travelers and historical chroniclers, such as Faulkner, Paucke, Dobritzhoffer, Aza-
ra, D'Orbigny, and Darwin, referred in their works that in the rural landscape of the past,
feral horses were incredibly abundant and mostly used as a source of tamed animals for
work and as a renewable resource that produced meat and fat for consumption and leather
for export (Taboada, 1999). Later, when the era of ranches consolidated, feral horses were
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viewed by ranchers as a problem or a pest, because the big herds often destroyed fences, in-
frastructure, and even “stole” domestic horses, causing considerable damage to commercial
ranching activities (Brailovsky and Foguelman, 1991; Taboada, 1999).

Indigenous peoples also have intensely used feral horses since the 18th century; they ate
their meat, used their fat, and traded live animals and hides (Alioto, 2011; Pedrotta, 2016).
During the 18th and 19th centuries, hundreds of thousands of Argentine Criollo horses
were used in the independence war against Spain, as well as in wars against neighboring
countries and in Argentina's own fierce civil war (Cabrera, 1945; Taboada, 1999). Many
domestic horses died in the battles during this period. The ACCE proposes that feral horses
must be honored as war heroes or “patriots.”

The domestic Argentine Criollo horse was, and still is, highly valued by rural people, but
that is not the case of feral horses. However, this distinction between domestic and feral is
apparently poorly understood in many social contexts. At present, only 10% of the Argen-
tine human population lives in rural areas (INDEC, 2010). Therefore, most of the public's
experience with feral horses is indirect. Only in PPET is it possible for tourists to have some

Figure 1. Herd of feral horses in Parque Provincial Ernesto Tornquist, Argentina.
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contact with feral horses, but this possibility is reduced by the deteriorated conditions of the
inner roads that cross the area.

Aesthetic value. The value assigned to a species due to its beauty or symbolism is frequently
a reason for its protection and conservation (Pearson, 2016). Feral horses are viewed as
beautiful animals by most people (Fig. 1), and aesthetic value is one of the reasons for their
protection in many countries (Dawson et al., 2006; NZ DOC, 2012; NRC, 2013; ITRG,
2016).

Genetic uniqueness. The ACCE also proposes to value PPET's feral horses based on a sup-
posed unique genetic composition. The breed that was the reported source of this popula-
tion is Argentine Criollo, from the famous horse breeder Emilio Solanet in Ayacucho. This
is the most common breed in rural Argentina. However, there has yet to be any genetic
study of the PPET feral horses that could help to clarify this purported value.

Reintroduction of a “native” species. Some researchers in the USA and Europe have pro-
posed “rewilding” as a conservation restoration tool to reintroduce large mammals that
went extinct during the Pleistocene by bringing back the same or ecologically similar spe-
cies to their former habitat (Donlan ez 4l., 2006; Donlan, 2007). This proposal has been
highly criticized (Rubenstein ez 4/., 2006; Rubenstein and Rubenstein, 2016), but in a re-
cent work by Naundrup and Svenning (2015), the potential area suitable for reintroduction
of horses was analyzed for Argentina and a large part of South America.

During the Pleistocene in Argentina, there were horses of the genera Eguus and Hippi-
dion (Alberdi and Prado, 2004). The Equus species found in Argentina included E. neogeus,
perhaps somewhat similar to the E. caballus of the Pleistocene (Prado and Alberdi, 1994),
but different from the domestic breeds that were artificially selected by humans for millen-
nia. The factors that caused the Pleistocene extinction of horses in the Americas are still not
entirely known and have been the subject of great debate among paleontologists (Alberdi
and Prado, 2004; Prado and Alberdi, 2017). Recently, some evidence suggested vegetation
change was one of most probable causes (Sdnchez ez a/., 2006; Prado and Alberdi, 2017). If
the vegetation change since the Pleistocene has been as significant as many ecologists believe
(Beever and Brussard, 2000b; TWS, 2011), and present plant communities evolved with-
out horses, then the reintroduction as part of a “rewilded” landscape restoration strategy
would need to be carefully analyzed.

“Wild” species that “belong” to the ecosystem. Many horse defenders consider feral horses
to be an integral part of the ecosystems where they now have populations (NRC, 2013;
ITRG, 2016) and even playing crucial functions that benefit the habitat and other species
(Kirkpatrick and Fazio, 2010; Downer, 2014). In Argentina, ACCE indistinctly uses the
terms “wild” and “feral” for naming these horses. The word cimarrén (the most used syn-
onym of feral in Spanish) indicates an animal that has escaped from domestication, but the
term is sometimes used to mean wild or untamed. In Argentina, cimarrén has been used
for centuries to name escaped horses or cattle (Taboada, 1999) and is widely known and
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unambiguously used by the rural people. Most horse protectionist groups prefer the term
“wild” for feral horses and invoke their rights as a wild “native” species that is part of the
ecosystem. They even propose to treat them as threatened fauna, not controlling the popu-
lation nor allowing their culling, but instead caring for their welfare and even giving them
veterinary care or supplementary food if needed (HSU, 2010; ACCE, 2011; ITRG, 2016).

Comparison between conflicts in different countries

There are many differences and variations between the conflicts that have occurred
around the topic of feral horse management in Argentina and other countries. Some in-
teresting parallels and common arguments exist (Table 1). The conflict in PPET had some
particular features that could be mentioned, including that no legal court processes have yet
occurred, and that the OPDS (Currently Environment Ministry of Buenos Aires province)
has not written a formal management plan, despite the UNS having been proactive in con-
ducting research that has provided sufficient results to elaborate one.

Table 1. Comparison of feral horse management conflicts in different countries.

Countries

Feature of conflict

Argentina Australia USA New Zealand References
Long-term duration (decades) X X 1,2
Short-term duration (some years) X X 3,4
Government, scientists and horse
defenders involved x x x 1,23
Gave rise to legal processes X 2
Science-based management plan X X X 6,7,8,9
Participatory planning X X 56,8
Protests against goals, lethal methods % < < % 3,10,11

and scientific evidence

References: 1. Dawson et al., 2006; 2. National Research Council, 2013; 3. Scorolli, 2016; 4. New Zealand Department of Conserva-
tion, 2012; 5. Independent Technical Reference Group, 2016; 6. Parks Victoria, 2021; 7. Office of Environment and Heritage, 2017;
8. United States Bureau of Land Management, 2011; 9. United States Bureau of Land Management, 2015; 10. Asociacion Civil
Cimarrén Equino, 2011; 11. Humane Society of United States, 2010.

Challenges for the future

A crucial aspect of feral horse management success is addressing the problem's hu-
man dimensions (Dawson et 4/, 2006; Nimmo and Miller, 2007; NRC, 2013). Recent
reviews have highlighted the surprising paucity of studies that quantify this issue (Nimmo
and Miller, 2007; Linnell ez al., 2016). Only some such research exist, including Bhat-
tacharyya ez al. (2011) in Canada, Chapple (2005) in Australia, and Rikoon (20006) in the

120



Feral horse management conflict

USA. Recently, in the Argentine portion of Tierra del Fuego, the perceptions about threats
to nature were studied, including free-roaming horses (Mrotek ez al., 2019). It would be
very important to evaluate in other regions of Argentina how different social actors perceive
this type of conflict and the underlying issues (see Anderson and Pizarro, this volume; Car
et al., this volume; Guichén et 4l., this volume).

The polarized situation of ecologists vs. horse defenders is perhaps not an accurate re-
flection of reality, and it could be more productive to look for solutions that incorporate
multiple perspectives (Estévez ez al., 2015). In this context, some authors have remarked on
the importance of managing the environment, and in particular biological invasions, from
a socio-ecological perspective (Knight, 2019; see also Anderson and Pizarro, this volume).
This framework applied to addressing the feral horse conflict provides an interesting venue
and a potentially positive direction for the near future. A correct diagnose of values and
risk perception of the different stakeholders involved in the conflict, as proposed by Estévez
et al. (2015), could be an important first step in the right direction.

Recently, the university researchers involved in the conflict have officially presented
OPDS authorities with a draft management proposal for feral horses in PPET (Scorolli,
2016, 2018). The document focuses on technical aspects with the main goal being to re-
duce the feral horse population size through corral live trapping and relocation or adoption
of the captured horses. The proposal considers adaptive management to be a key issue, with
careful monitoring of both ecosystem and social responses. A public debate of the manage-
ment strategy, including participation of diverse stakeholders, has not yet happened, but
clearly is needed and expected. At present, this proposal has not been implemented, but
recent conversations with authorities, and also with the President of ACCE, are promising.
Some challenging tasks, however, are urgently needed to improve feral horse management,
including:

* Better communication of scientific evidence to the general public.

* More effective participation and transparency by governmental agencies and authori-

ties.

* Further debate with and participation of different citizen social groups in the plan-

ning process and communication strategy.

* Greater engagement of the public regarding biodiversity's multiple values.

* Enhanced integration of knowledge (e.g., values, opinions, perspectives) gained from

other stakeholders to improve feral horse management plans.

* Inclusion of feral horse management plans in the current National Invasive Exotic

Species Strategy (ENEEI).

Conclusions

Managing feral horses as an introduced invasive mammal in Argentina is a complex
and multi-faceted task. If we are to arrive at a solution in the future, this issue should
be treated in a more strategic and collaborative context that recognizes and incorporates
its human dimensions, beyond merely expecting society to accept ecologists' statement
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of scientific values. Clearly, many challenges remain, but the basis for a sound, participa-
tive, knowledge-based management plan is already available. There is a clear path forward
regarding the expansion of this issue to understand it as a social-ecological system (see also
Anderson and Pizarro, this volume).
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