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Abstract

On December 5th, 2020, a new regulation prohibited recreational hunting on estates located within national
parks. Before the ban, ten national parks in Spain had already reported negative ecological consequences
associated with high ungulate densities. The new situation after the ban signifies that policies to control
populations of wild ungulates should depend exclusively on the parks’ authorities, without the collaboration
of recreational hunting, which implies a series of environmental and social challenges. However, control
requires i) sufficient financial and human resources, and ii) social acceptance for extracting animals and
extractive procedures within national parks. In this context, a more integrated management and policy plan
is required, including both the protection of natural processes, conservation of species, and the explanation
to the society about related conflicts to wild ungulates and the need of their population control. Finally,
to improve the acceptance of policies and reduce conflicts, it is important to involve stakeholders in the
decision-making processes concerning wildlife management.

Keywords: Hunters; Population control; Protected areas; Social perception; Ungulates

Introduction

Human development and landscape modification along centuries has caused the modification of wildlife
populations and their suitable habitats (Vitousek, et al., 1997). Currently, there are habitats not sufficiently
large for ecosystem self-regulation, and/or natural predators missed (or very scarce) being ineffective in
regulating prey populations, such as wild ungulates (van Beeck Calkoen et al., 2020). This mammal group
are key species in many ecosystems by conditioning nutrient cycles or influencing forest dynamics (Danell
et al., 2006). However, due to ecosystem alteration by human activities and the current increasing wild
ungulate populations throughout a rewilding process in Global North countries (Carpio et al., 2021; Navarro
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and Pereira, 2015) different management strategies are used to avoid or mitigate derived conflicts from
ungulate-human interactions (Pascual-Rico et al., 2021).

Wild ungulate management is mainly focused on regulating and limiting their populations by fencing (Ver-
Cauteren et al. 2006), supplementary/diversionary feeding (Dunkley and Cattet, 2003; Pascual-Rico et al.,
2018), contraception (Boulanger et al. 2012), or through individuals’ extraction such as relocations (Massei
et al. 2010) or hunting (Simard et al. 2013). The application of each strategy depends on the problems cau-
sed by wild ungulates and the environment. For instance, fencing or diversionary feeding are used to reduce
crop damages (Pascual-Rico et al., 2018; VerCauteren et al. 2006), whereas translocations are an option
when hunting is not allowed (Massei et al. 2011), such as in urban or peri-urban areas. Instead, hunting is
commonly applied where it is secure for human, even in protected areas (Kays, et al. 2017), such as National
Parks (NPs; usually the legal figure with the highest degree of protection of a territory due to its ecological
and cultural value).

At the same time, the social perception and public support about lethal management tools applied on wild
ungulate populations, such as hunting, may be viewed as negative by various social groups (Koval and
Merting, 2004). Thus, indirect population control without lethal consequences is preferred by general public
(Garrido et al., 2017), since hunting animals is perceived as inappropriate in NPs (Mart́ınez-Jauregui et al.,
2020).

At European scale exist a variety of management tools applied to control ungulate populations, including
hunting, but in less than 30% of NPs (van Beeck Calkoen et al., 2020). As some North European countries
(e.g. Hiedanpaa and Pellikka, 2015; Rauset et al., 2016), recently in Spain the Government became ‘no-go’
recreational hunting areas the NPs, since December 2020, but decided since 2014 (Law 30/2014). According
to the legislation, hunting is considered incompatible with the objectives and purposes of NPs due to the
repercussions on natural processes and its impact on public use (RD 389/2016). From that moment on
recreational hunting is prohibited, signifying that the wild ungulate population control policy now depends
exclusively on the parks’ authorities. This new situation implies a series of environmental and social chal-
lenges. From an environmental point of view, the inadequate control of populations may have a series of
cascade effects on ecosystems (Cote et al., 2004). From a social point of view, perceptions and public support
must be considered in addition to any ecological consequences to increase probability of success of applied
management strategy (Martinez-Jauregui et al., 2021).

In Spain there are 16 NPs (Table S1), in 14 of which inhabit wild ungulates, including native (R. pyrenaica
, C. pyrenaica, C. capreolus, C. elaphus and S. scrofa ) and introduced species (O. o. gmelin, D. dama and
A. lervia ), which were introduced and promoted by hunting societies in those NPs (Nogales et al., 2006).
Eleven NPs have native wild ungulate species, and eight have exotic species (Figure 1). Twelve parks include
ungulate population control in their management plans (MITECO), and 11 have reported negative ecological
consequences of high densities in these management plans and/or in scientific literature.

Hosted file

image1.emf available at https://authorea.com/users/470656/articles/631503-the-prohibition-
of-recreational-hunting-of-wild-ungulates-in-national-parks-what-alternatives-are-there

Figure 1. Map showing the distribution of National Parks (red) and wild ungulate species:1-Sus scrofa;
2-Cervus elaphus; 3-Capreolus capreolus; 4-Rupicapra pyrenaica; 5-Capra pyrenaica; 6-Dama dama; 7- Ovis
orientalis gmelin; 8- Ammotragus lervia . Number in brackets indicates the species present in each National
Park.

Wild ungulates situation in National Parks

Focusing on three iconic Spanish NPs allow understand management difficulties on wild ungulate populations.
These are Monfrague, Cabaneros and Sierra de Guadarrama NPs (Fig. 1), and they are allocated in regions
with long and deeply rooted traditions concerning big game hunting in the centre of the Iberian Peninsula.
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Cabaneros NP (408.6 km2) has an average density ofC. elaphus that may exceed 20 ind/km2. In the last
five years, an average number of over 1,000 animals were captured alive on a yearly basis from the public
zone of this park. Despite animal extraction, population are still increasing (own data). In this park, wild
ungulate populations limit tree regeneration (Perea and Gil, 2014), showed important effects of ungulates on
the environment (vegetation and soil characteristics) influencing small mammal behaviour and population
dynamics (Navarro-Castilla et al., 2017).

Similar data and population trends for C. elaphus are found in Monfrague NP (184.0 km2), where
the hypothetical carrying capacity is around 17 ind/km2, but there is already an average density of
26 ind/km2

. In this NP, annual extraction is almost 900 animals on both public and private land
(http://doe.juntaex.es/pdfs/doe/2017/2230o/17062525.pdf ).

In the case of Sierra de Guadarrama NP (339.6 km2), in 2016 existed a management plan to reduce C.
pyrenaica population and mitigate vegetation and soil damage caused by the species (Martinez-Jauregui and
Solino, 2021). However, this management plan was cancelled by court decision due to an appeal filed by
the Animalist Party Against the Mistreatment of Animals (Partido Animalista Contra el Maltrato Animal,
PACMA). The main objective of this plan is the extraction of 2,700 individuals over the next five years
(mainly by using traps and relocation, or direct culling). Currently, there is another on-going improved plan
to manage C. pyrenaica population with the same objective (Management plan for ibex populations in the
Sierra de Guadarrama National Park, 2022). In this, C. pyrenaicaaverage density estimated is 38 ind/km2,
and the aim is to reduce it to 12 ind/ km2.

In the current no-hunting scenario, NPs authorities should assume logistical challenges of these management
actions. These actions require huge economic and human resources to carry them out but are more efficient
than hunting (Mysterud et al., 2019). As a reference, for the use of professional marksmen or women (instead
of recreational hunters) costs run from about $100 to $200 per deer in the USA, and spaying can also be
expensive ($ 500-1,000 per deer), while costs of relocation and translocation can be as low as $150 to 200 per
deer (Doerr, 2001). These numbers are used to contextualize the magnitude of what the control of ungulate
populations in NPs will involve in the following years.

How can population control be implemented in NPs?

Before the implementation of no-hunting policy (i.e., in December 2020), hunting was allowed on some
Spanish NPs. However, hunting was not enough to avoid ungulate population increase (Massei 2023). Indeed,
some common hunting practices could contribute to increase ungulate population, such as supplementary
feeding or watering (Milner et al., 2014).

All of the above raises a question, how can population control be efficiently implemented in NPs? It will
obviously require an extra effort and the provision of a proper budget by the administration. Lethal-based
methods can currently control ungulate population increase in an efficient manner, even when the way in
which they are implemented is still, in many cases, insufficient (Mysterud et al., 2019). Other studies indicate
that local control of abundant cervid populations through recreational hunting may be difficult to achieve in
many natural environments (Simard et al., 2013), due to compensatory mechanisms or inability to remove
a sufficient proportion of the population to cause a population decline (Bengsen et al., 2019). However, no
efficient alternatives with which to control ungulate populations (and the related conflict) in a long-term
sustainable manner have been shown to be realistically viable, such as state-employed cullers, the relocation
of individuals or fertility control, (Hobbs et al., 2000; Raiho et al., 2015; Refoyo et al., 2015). It should
be noted that an insufficient control may have relevant economic and ecological consequences (Carpio et
al., 2021). According to Raiho et al. (2015), the combination of different management strategies should be
considered to improve efficiency on ungulate management.

Besides the combination of classical management tools applied, other proposals should be taken into ac-
count to warrant management plans success, such as strategies based on ecosystem functioning recovery.
As ecosystem functioning recovery that could be effective on wild ungulate management, mitigating some
conflicts, is the passive recolonization of top-predators’ carnivores (i.e., Iberian wolf Canis lupus signatus
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). This implies the return of a trophic interaction predator-prey that has not occurred in some of the NPs
for decades. Predators can affect directly prey demography by consumption (Gervasi et al. 2012), but also
indirectly by “landscape of fear” (Ripple and Beschta, 2003). When predators are present, ungulates modify
their spatial and feeding patterns, presenting as adaptive response a predator avoidance behaviour (Tizzani
et al., 2022). For instance, it has been detected vegetation damage reduction when wolf where reintroduced
in Yellowstone (USA; Ripple and Beschta, 2003). Behaviour modification of ungulates can lead to signif-
icant ecological consequences, improving ecosystem functioning and reducing human intervention (Ripple
and Beschta, 2003).

In Spain, Iberian wolf is recolonizing areas where it was extirpated (Clavero et al. 2022). Recently, it has
been detected in Guadarrama NPs (MITECO, 2020 ), where it was removed from in the 40s of the last
Century. Currently, C. pyrenaica is overabundant in this NP, and the return of this top-predator offers
the opportunity to monitor this natural experiment in Spain. To evaluate predator’s presence effect on the
ungulate population in this NP will allow to understand its ecological role and if it contributes on ungulate
management.

Towards an integrative solution: instilling education and awareness

Besides the application of management tools on wild ungulate populations focused on efficacy, it is relevant
also to focus on obtaining social support to increase probabilities of management success (Martinez-Jauregui
et al., 2020). Commonly, non-lethal management tools applied are preferred by general public (Garrido et
al., 2017), for instance, passive strategies that consist of limiting the access of ungulates to some resources
(e.g., crops, food to livestock) or to protect susceptible plant species to ungulates (Kalisz et al. 2014; Sabo
et al. 2019).

Experience and research demonstrate that well-designed, well-executed stakeholder involvement processes can
facilitate the implementation of socially acceptable management actions (Chase et al., 2002). This situation
is particularly contentious in the case of NPs, where the management of certain ecological situations may
be necessary, particularly when the habitat protected by the NPs has already been created or is maintained
through human activities. Even when, from an ecological point of view, there is information to design and
implement actions for population control, education and awareness measures may, therefore, be necessary
to stress public awareness of how biological control should be implemented (Martinez-Jauregui et al., 2020).
It is evident that parts of society have negative perceptions of reducing ungulate populations by employing
lethal methods. However, this perception improves when they are confronted with technical information
concerning the consequences of overabundance on ecosystems and humans (Martinez-Jauregui and Solino,
2021). In this respect, involving the stakeholders (i.e., hunters and visitors of NPs in our particular case)
much more directly in the solutions could help everyone to understand why these measures should be adopted.
In this respect, adaptive ungulate management plans, including the proper monitoring of populations and
their impacts, should be very well informed, and a sufficient budget available (Apollonio et al., 2017). Only
by communicating objective information, distinct from any stakeholder pressures, can Spanish society be a
part of the solution for the wildlife management problems in NPs.

Further involve hunters and visitors of NPs, which are the main stakeholders regarding hunting on NPs, we
must consider education and awareness regarding wild ungulate management (and wildlife from a broader
perspective), that reaches a greater general public. For this, promoting science divulgation in other social
areas, such as schools, high schools or universities, together with ecological literacy promotion, can be very
effective (Courchamp et al., 2015; Jordan et al., 2009). This ecological education should be focused beyond
the wildlife management in protected areas since the management of these species goes further the physical
limits of those spaces (i.e., vehicle collisions on highways, crop damages, diseases transmission to livestock).

Conclusion

In summary, it is necessary to counterbalance the alternatives of population control or hunting, with the mis-
sions of NPs, more precisely to preserve wilderness areas (Watson et al., 2016). In addition, more integrated
management and policy plans are required (van Beeck Calkoen et al., 2020), including both the protection
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and the promotion of natural processes and species conservation. Besides, it is essential the education of
society’s on management and conservation strategies (Keigley, 2018). This approach requires science-based
resource management in order to guarantee the efficacy of management plans and their acceptance by the
main stakeholders (Vicente et al., 2019).
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