
Chapter 10
The Importance of Reintroducing
Large Carnivores: The Brown Bear
in the Pyrenees

Santiago Palazón

Abstract Large carnivores are keystone species in the ecosystems where they
inhabit. Their loss may provoke an imbalance at several levels of the ecosystem.
Conservation strategies for existing populations of large carnivores and restoration
programmes of disappeared populations can help at maintaining the ecosystem
balance and foster the perception links of humans with nature. The case of the
restoration of the brown bear population in the Pyrenees during the last 20 years is a
successful example of conservation measures carried out to assure the coexistence
between this species and the local society, which economy is based on extensive
livestock, beekeeping and tourism. In this chapter, I describe the role of large car-
nivores in mountain ecosystems and the context and development of the of the
brown bear in the Catalan Pyrenees as an example of the challenges of large car-
nivore conservation in a rural context but a high influence from nearby urban areas.
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10.1 Introduction

Large carnivores are characterised by their large size and for being apex predators,
i.e. predators at the top of the food web (Edwards 2014). Populations of large
carnivores are typically at low densities and with low reproductive potential partly
because of their large spatial requirements and their vulnerability to habitat
destruction (Rosenblatt et al. 2013; Noss et al. 1996). This feature makes popula-
tions of large carnivores especially vulnerable to catastrophic events or continued
declines, from which they recover slowly (Edwards 2014). Doing research on large
carnivores is also difficult because of the time scale, geographical scope and high
costs involved (Estes 1996). Historically in Europe, they have competed for food
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resources and space with humans and continue to do so. Some can be dangerous to
humans and are considered fearsome. Human attitudes are an important component
of large carnivore management and conservation (Piédallu et al. 2016). Attitudes
towards large carnivores of humans co-inhabiting places with them are not always
of acceptance.

There are five large carnivores in Europe: the brown bear (Fig. 10.1), the wolf,
the European lynx, the Iberian lynx and the wolverine. The first three are distributed
in different locations throughout Europe, whereas the last two live at the furthest
distance from each other but still within the geographical limits of Europe: the
Iberian lynx in the Southern Iberian Peninsula and the wolverine in Northern
Scandinavia and Russia.

The conservation of these five large European carnivores is a priority for the
European Union and Nature2000. In the words of the Large Carnivore Initiative for
Europe’s (LCIE; www.lcie.org) member John Linnell, “People familiar with the
presence of large carnivores know how to adapt to them, but because these large
carnivores were gone for so long, we have forgotten how to share our living space
with large, hairy and potentially dangerous animals. When large carnivores
reappear, we have to adapt our way of taking care of livestock again”. Therefore,
with the slogan “Working together across the European Union to conserve and
manage large carnivores”, LCIE works to conserve Europe’s large carnivores
through the protection afforded by the Habitat Directive, based on the premises of
human safety, the protection of livestock with means and measures, and awareness
campaigns for local human populations.

Fig. 10.1 Male and female brown bears together in May 2016, Pyrenees
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Human populations have for long displaced large carnivores populations
thought, e.g. hunting, urban development and habitat loss, being displaced to
unmanaged and protected natural environments. However, the opposite is now
happening in Europe: populations of large carnivores are increasing the occupied
territory, including places with human populations are dense with almost 100
people per square kilometre (Chapron et al. 2014; Boitani et al. 2015). Except for
the Iberian lynx, large European carnivores are making a comeback in Europe.
One-third of the European territory is now home to at least one large carnivore.
Compared to figures from the mid-twentieth century, current populations remain
stable or are on the rise. For example, Europe now boasts a population of 18,000
bears and 12,000 wolves (Naves et al. 2015; Chapron et al. 2014). The recovery of
these populations of large carnivores is partly due to the change in the social to
more positive perceptions and attitudes towards large carnivores.

The processes regulating the population and community dynamics of the large
carnivores include bottom-up forces such as primary production (soil, CO2 and
H2O), nutrient dynamics (nitrogen, phosphorus, potassium and others) and energy
cycles; top-down forces such as predation, risk effects and trophic cascades;
non-predatory interactions, including facilitation and inter- and intra-specific
competition for resources; and pulse and press disturbance and perturbation events
such as fires, storms, wave action, floods and drought (Rosenblatt et al. 2013; Estes
et al. 2001). Alternative stable states occur when perturbations of sufficient mag-
nitude and direction push ecosystems from one basin of attraction to another (Estes
et al. 2011). Trophic cascades are defined by Estes et al. (2011) and Paine (1980) as
“the propagation of impacts by consumers on their prey downward through food
webs” and by Edwards (2014) as “a series of interactions at more than one trophic
level where apex predators suppress mesopredators or prey, leading to an increase
in number and/or diversity of primary producers”.

Large predators are keystone species for the ecosystems, i.e. they are at relatively
low abundance and biomass, but have a large ecological effect on its community or
the ecosystem (Power et al. 1996; Miller et al. 2001). The disappearance or reduction
of these keystone species may lead to increases in the (now uncontrolled by top
predation) mesopredators and preys and therefore a reduction of primary resources.

10.2 The Benefits of Large Predators

What role do large carnivores play in an ecosystem? This is not an easy question to
answer. Apex predators ensure biodiversity. They are the engineers of the
ecosystem because they can change its dynamics and increase habitat heterogeneity
and biodiversity (Ritchie et al. 2012). They prevent the spread of diseases and
invasive species. They also maintain the physical and chemical conditions of the
soil and water (Estes et al. 2011). They can connect different, often distant, habitats
and their behaviour affects biogeochemical and nutrient dynamics. How do large
carnivores affect ecosystems? Mainly in two ways: through prey control and
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mesopredator control. Because of the effects apex predators have on an ecosystem,
their presence benefits the ecosystem as a whole. To revisit the previous example,
when populations of sea otters began to increase in the Aleutian archipelago, sea
urchin numbers dropped, the kelp forest grew and the number of fish increased.

10.3 Impacts on Preys

Large carnivores control prey populations by direct and indirect means. Carnivores
directly reduce the number of preys through predation (Terborgh 1988; Terborgh
et al. 1997; Estes et al. 1998; Miller et al. 2001). Their impact on populations of prey
species is a form of biological control. Apex predators limit the number of herbivores
and reduce pressure on plants (first and third trophic levels). For example, the wolf
(Canis lupus) and the lynx (Lynx sp.) prey on ungulate populations (Jedrzejewski
et al. 1993; Okarma 1995; Valdmann et al. 2005). The brown bear preys on ungu-
lates to a lesser degree (Vulla et al. 2009), but in Northern Europe, it preys heavily on
the calves of reindeer (Rangifer tarandus) and moose (Alces alces) (Swenson et al.
2007) and in North America, the brown bear and black bear are major predators of
neonatal ungulates (Zager and Beecham 2006). In Bialowieza, Poland, the wolf and
lynx prey significantly on small ungulates, but less on wild boar (Sus scrofa), moose
and bison (Bison bison) since their numbers are limited by food availability and
weather conditions such as snow (Jedrzejewska and Jedrzejewski 2005). In
Norwegian forests, roe deer (Capreolus capreolus) density declined predators were
present in the habitat (Melis et al. 2009). The population went from 1485 roe deer
individuals per 100 km2 when there were no predators to 605 with one predator
(European lynx or wolf) and 167 with both predators.

Carnivores’ indirect control has effects on resources, preys behaviour and dis-
eases. It causes prey species to alter their behaviour to reduce their vulnerability
(McLaren and Peterson 1994; Fitzgibbon and Lazarus 1995; Schmitz 1998; Brown
1999; Miller et al. 2001). The prey chooses different habitats, food sources, group
sizes and activity times, and reduces the amount of time used for feeding (Miller
et al. 2001). If a predator selects from a wide range of prey species, the predator’s
presence may cause all prey species to reduce their respective niches, thus reducing
competition among these species. Prey species compete for limited resources and
decrease the diversity through competitive exclusion (Paine 1966; Terborgh et al.
1997). The control on preys also becomes a sanitary control because it prevents the
proliferation of infectious diseases among prey populations (Miller et al. 2001).
Predation risk by wolves affects the number and behaviour of moose on Isle Royale
(McLaren and Peterson 1994), as well as elk (Cervus elaphus) behaviour in
Yellowstone National Park (Ripple and Beschta 2006). This herbivore control, in
turn, mainly affects the balsam fir forest by regulating seedling establishment,
sapling recruitment, sapling growth rates, litter production in the forest and soil
nutrient dynamics (Pastor et al. 1988; Post et al. 1999, 2000; Miller et al. 2001). In
Shark Bay, Australia, a prey species of the tiger shark (Galeocerdo cuvier) altered

234 S. Palazón



its behaviour and habitat use in the presence of the shark to balance the risk of
predation and its foraging (Heithaus et al. 2012). These behavioural changes cas-
cade to the seagrass community by altering its biomass, structure, composition and
nutrient dynamics (Burkholder et al. 2013).

10.4 Impact on Mesopredators

Besides impacting on preys, large predators also have a bearing on mesopredators
(i.e., medium-sized predators) by decreasing their densities and reducing compe-
tition among both (Palomares and Caro 1999). In Norway, the European lynx preys
on red foxes (Sunde et al. 1999), whereas in Australia the dingo (Canis dingo) preys
on introduced red foxes and feral domestic cats (an invasive species in Australia),
and has positive effects on native medium-sized marsupials (Letnic et al. 2012).
Therefore, in Australia, introducing the dingo to reduce invasive mesopredators is
better than using lethal control with poison (Letnic et al. 2012). Large predators also
have an indirect impact by modifying the behaviour of other predators through the
creation of “fear landscapes”, i.e. areas of the territory that are avoided by meso-
predators due to the presence of large predators (Sergio et al. 2008), as the use of
trails and paths (Hayward and Marlow 2014).

However, large predators can also produce the opposite effect on mesopredators,
by having a positive effect on them. Eagles, vultures, nocturnal raptors, foxes,
martens, wild boars, raccoons, dogs and other small predators and omnivores take
advantage of the increase in food left by large predators in the form of carrion
(especially during heavy winters) (Fig. 10.2).

10.5 Others Impacts on Ecosystems

Individual specialisation of large top predator behaviours also affects ecosystems
(Rosenblatt et al. 2013). Direct impact includes transporting nutrients between
habitats (Holtgrieve and Schindler 2011). Predators can also act as vectors between
different habitats, potentially affecting nutrient and biogeochemical dynamics
through localised behaviours (Rosenblatt et al. 2013). Predators have an indirect
impact by affecting nutrient transport between ecosystems by acting on prey species
that transport nutrients (Croll et al. 2005; Maron et al. 2006; Rosenblatt et al. 2013).
Large predators may contribute to the creation of heterogeneous nutrient patterns in
ecosystems through their own nutrient recycling (nitrogen and phosphorus), thus
inducing behavioural modifications in prey species that affect the distribution of
nutrients (Schmitz et al. 2000). This interaction may enable large top predators to
strongly influence the structure, composition and spatial patterns of local areas
through their participation in bottom-up processes (Rosenblatt et al. 2013). This
behaviour could create hotspots of foraging and nutrient recycling.
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Some examples of this can be found in terrestrial and marine ecosystems. By
relocating salmon carcases from streams to riparian areas and through the con-
sumption and excretion of salmon-derived nutrients, the Alaskan brown bear is
responsible for up to 24% of riparian nitrogen budgets (Helfield and Naiman 2006).
Arctic foxes in the Aleutian archipelago can reduce seabird-mediated nutrient
inputs from the ocean to terrestrial areas, thus cause grassland habitats to shift to
dwarf shrub/forb-dominated ecosystems (Croll et al. 2005; Maron et al. 2006). Bull
sharks (Carcharinus leucas) move between the different habitats of the Shark River
Estuary in Florida and link these habitats through trophic interactions (Matich et al.
2011). Such behaviours by these large mobile consumers may lead to transport of
limiting nutrients from relatively nutrient-rich marine habitats to oligotrophic
freshwater/estuarine habitats, which could affect community composition of pri-
mary producers (Rosenblatt et al. 2013). The reintroduction of wolves in
Yellowstone Park has reduced the positive indirect effects of ungulates on soil
nitrogen mineralisation and potentially the nitrogen supply for plant growth (Frank
2008). The introduction of rats and arctic foxes has reduced soil fertility and plant
nutrition on high-latitude islands by disrupting seabirds and their sea-to-land
nutrient subsidies, and this has had striking effects on plant community composition
(Wardle et al. 2007). A linked process of consumption and excretion can recycle
nutrients such as nitrogen and phosphorus to similar ratios of other sources of
nutrients and contribute to heterogeneity in nutrient dynamics, thus increasing
process diversity.

Fig. 10.2 Male brown bear born in the Pyrenees (March 2004)
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10.6 What Happens When Large Predators Disappear?

Since the Late Pleistocene, over-exploitation, hunting, agriculture, livestock, habitat
loss and destruction have had a major impact on the populations of large carnivores
living in terrestrial and marine habitats. As human civilisation has progressed, human
density has massively increased, and the populations of large carnivores have
decreased or been eliminated. As a result, large predators have been entirely removed
from the system in many areas, or their numbers have been severely reduced (Weber
and Rabinowitz 1996; Terborgh et al. 1999; Woodroffe 2000; Miller et al. 2001).

The loss of large carnivores has long-term effects on ecosystem stability (Miller
et al. 2001). Because they have disappeared from large territories where they once
lived, top-down processes previously regulated by them have been considerably
altered (Rosenblatt et al. 2013). Trophic chains and cascades shorten, and animal
and plant populations suffer alterations in their numbers and dynamics. Without top
predators, populations of prey species increase; the increase of herbivores leads to
greater pressure on plants, reducing vegetation cover and increasing the prevalence
of diseases. Changes in animal and plant populations, also alter nutrient and bio-
geochemical cycles (soil and water) (Estes et al. 2011, Ritchie and Johnson 2009).
In the absence of top predators, mesopredator populations increase, thus leading to
so-called “mesopredator release” (Soulé et al. 1988) and a decline in populations of
smaller prey species. Summarising, the loss of predators limits the ecosystem’s
ability to restore the process of top-down control.

Apex predators have disappeared from different ecosystems. The extirpation of
large top predators in Northern Arizona in the early twentieth century led to the
irruption (sudden and rapid increase) of the mule deer (Odocoileus hemionus)
population, which caused over-browsing, a reduction in woody browse cover and
eventually famine among the deer (Rosenblatt et al. 2013; Binkley et al. 2006). In
Yellowstone National Park, the extirpation of wolves in the early twentieth century
led to an increase in the elk (Cervus elaphus) population, a concomitant decrease in
the recruitment of deciduous tree species and related effects on ecosystem structure
and function (Ripple and Beschta 2012; Rosenblatt et al. 2013). In the Aleutian
archipelago, the arctic fox (Alopex sp.) limits the number of sea birds, thus
decreasing the amount of nutrients transported from sea to land and maintaining the
herbaceous structure of the tundra (Croll et al. 2005). When sea otters (Enhydra
lutris) were overexploited by the fur trade in the North Pacific, marine invertebrate
herbivores increased in number, especially sea urchins (Strongylocentrotus spp.)
and devastated kelp forests. This fact produced a cascade of indirect effects that
reduced diversity in fish, shorebirds, invertebrates and raptors (Estes 1996; Estes
and Duggins 1995; Miller et al. 2001; Estes et al. 2003). After 7 years of isolation in
the recently formed Lago Guri reservoir in Venezuela, nearly 75% of the vertebrate
species have disappeared from the scattered islands that are too small to hold the
jaguar (Panthera onca) or the puma (Puma concolor). The few species that remain
are hyper-abundant and have gross effects on the plant community. There is also
little regeneration of the canopy trees (Terborgh et al. 1997).
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10.7 The Situation of the Brown Bear, Wolf and European
Lynx in the Pyrenees

The native brown bear population in the Pyrenees disappeared during the last 10
years, although the population located in the Central Pyrenees was wiped out earlier
in the 1990s (Camarra and Parde 1990; Parellada et al. 1995; Alonso et al. 1993;
Casanova 2005). The last female bear died in 2004, along with the oldest male, and
the last male died in 2010 (DARP 2015). Currently, there is only one male born
from a released Slovenian male and the last Pyrenees female. The current bear
population (Table 10.1) was reintroduced from a set of individuals captured in the
Balkans (Slovenia) and released in the Pyrenees in 1996–1997 (two females and
one male) in 2006 (four females and one male) (Quenette et al. 2000) and 2016 (one
male). In 2016, the bear population was divided into two areas: the Central
Pyrenees subpopulation, with more than 35 bears identified, and the Atlantic
Pyrenees subpopulation, with only two males identified.

The wolf was once distributed throughout Catalonia (NE Spain) from the
Mediterranean coast to the Pyrenees. At the end of the eighteenth century, 200–250
wolves were being hunted per year (0.8 wolves per 100 km2), but by the beginning
of nineteenth century, only 10–50 wolves per year were killed (0.02 wolves per
100 km2) (Ruiz-Olmo 1995). These data indicate the decline in the wolf population
in Catalonia and the Pyrenees. Population declines and extinctions spread pro-
gressively from east to west and north to south (Ruiz-Olmo 1995). Two animals
killed in 1924 and one in 1935 in the Tortosa Mountains (Southwest Catalonia)
were the last wolves hunted in Catalonia (Ruiz-Olmo 1995; Aguilar-Amat 1924).
The wolf had therefore disappeared from the Pyrenees by the beginning of twen-
tieth century. However, thanks to the natural dispersal of individuals from two
European populations (Italian and Cantabrian) the wolf has been living in the
Pyrenees for the last 20 years. Individuals from remaining populations of wolves in
northern Spain have sporadically dispersed into the western Pyrenees, but most
individuals are immediately eliminated. Italian wolves can also sporadically cross
the south-east France and reach the Eastern Pyrenees (France and Catalonia).
France and Catalonia are now protecting this population (Table 10.2), though it is
currently considered a group of lone individuals rather than a proper population.

Table 10.1 How many bears inhabit the Pyrenees Mountains?

Year Minimum determinate number Minimum revised numbera

2010 19 20

2011 22 23

2012 22 24

2013 25 28

2014 31 31

2015 29 32

2016 39 -
aThe revision of last year can change the bear number of former years
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The European lynx once lived in the Pyrenees (Beaufort 1965; Arribas 2004;
Rodríguez-Varela et al. 2015), but probably disappeared in the second half of
twentieth century (Ruiz-Olmo 2001). Today, there is no lynx in the Pyrenees, but a
European lynx release pilot project is planned in Catalonian in coming years
(Ruiz-Olmo et al. 2006; Magrama 2015a).

10.8 Problems Generated by the Presence of the Brown
Bear and Wolf in Catalonia and the Pyrenees

The brown bear and wolf created problems in the Pyrenees through their attacks on
livestock (sheep and goats) and beehives such as social and political conflict, fear
among the locals and tourists, and their competition with hunters. The objectives of
the Catalan government is: (1) to preserve large carnivore populations; (2) to
conserve mountain livestock (sheep, goats, cows and horses) since the maintenance
of the mosaic landscape (pastures and forests) has an important input in the
economy of the mountain communities and (3) to protect mountain beekeeping
activities (apiculture) because it is important for the economy of Catalan agricul-
tural activity and because cross-pollination of mountain flora is essential for the
ecosystem.

10.9 Damage to Livestock and Beehives

Brown bears prey on beehives and livestock (sheep and goats). They can sometimes
chase away horses and cows and even wound them. Wolves prey on livestock
(sheep, cows and calves, foals and shepherd dogs) and lynx also prey on livestock,
mainly sheep. Between 1996 and 2015, 320 bear attacks in Catalonia caused 629
victims (369 dead sheep and goats and 249 damaged beehives) (Fig. 10.3). The
annual average was 16 attacks (SD = 6.44) and 31.45 victims (SD = 18.57). The
Catalonian government and other public administrations paid an annual average of
€5990 (SD = 3045.04) in compensation. This figure only includes compensation
for certified bear attacks, but not compensation for political or social reasons.

Table 10.2 How many
wolves inhabit the Pyrenees
Mountains?

Year France Catalonia Eastern Pyrenees

2010 2 2 3

2011 2 0 2

2012 2 1 3

2013 2 1 2

2014 2–3? 1 2–3?

2015 2–3? 1 2–3?
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Over the years, the bear population has increased while damage has decreased or
remained at similar levels. The damage caused by each bear has therefore decreased
significantly (Fig. 10.4). In France, the number of attacks, victims and the cost is
higher than in Catalonia (Bautista et al. 2016).

10.10 Protective Measures Implemented in Catalonia

The goal of the Catalan government is to reduce the damage caused by these
animals effectively. Small flocks were first grouped into big ones (>1000 head), and
shepherds and assistants were hired to manage them. Flocks and beehives were
enclosed in electrified enclosures. Protection dogs were donated to livestock owners
and shepherds. The living conditions of shepherds in the mountains were improved
through the construction and remodelling of cabins and shelters. The Bear Support
and Conservation Teams carry out monitoring of the brown bear population. They
also help in managing livestock and apiculture and provide information to stock-
breeders, shepherds, hunters, tourists and town councils. All these actions entailed
considerable expenditure, as well as a great deal of time and human and material
resources.

Fig. 10.3 Evolution by year
of brown bear attacks
(number of attacks and
victims) in Catalonia:
1996–2015

Fig. 10.4 Evolution of
attacks (number of victims)
on domestic livestock and
beehives by one brown bear
in Catalonia by year:
1996–2015
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Although prevention is more expensive than paying compensation, it is better
than paying for the damage caused by bears because it prevents social conflict.
Keeping attacks and damage to a minimum is required to avoid social conflicts in
regards to the presence of brown bears. Moreover, the measures applied for pro-
tection against the brown bear also set a positive precedent for the current rein-
troduction of the wolf and the possible future reintroduction of the lynx. The flock
protection measures applied can be useful for brown bears, wolves, lynx and even
feral dogs. In Catalonia, the Decree 176 of 31 July 2007 and Order AAM/147 of 8
May 2014 provide legislation on the payment of compensation for damage caused
by protected species: the brown bear, wolf and vulture. The aim is to increase the
density of brown bears (i.e. the number of animals in the geographic area occupied)
and the area of distribution (Fig. 10.5); consequently, the number of attacks will be
likely to increase. Therefore, protection measures must be implemented after the
first attack to avoid more damages.

10.11 Encounters Between Humans and Large Carnivores

Another associated problem is the encounters between humans and large carni-
vores, most of them occurring with the brown bear. Due to the bear’s size and
power, attacks can occasionally cause severe injuries to people or even death.

Fig. 10.5 A female bear with two cubs of the year in the Pyrenees of Catalonia (September 2016)
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However, in Europe, attacks are scarce (Naves et al. 2015): one hunter was killed in
Sweden in 2004, one person in Finland in 2006 (Ordiz 2014) and three attacks with
three injured people have occurred in the Cantabrian Mountains (N Spain) during
the last 25 years. There are extreme cases of wolf attacks in Russia. In close
encounters with bears, people were perceived as a danger by the bear. People have
to avoid dangerous situations by applying simple measures when walk or work in a
forest with bears. In the Pyrenees, several encounters have occurred in last 20 years
between humans and bears. In most of them, the bear slowly ran away to get away
from people after it was warned of their presence. These encounters have mainly
happened with bear teams and photographers. In 1997, the female Melba
encountered a French hunter to defend her 3-year-old cubs. She was shot to death.
In 2004, the female Cannelle faced a French hunter to protect her 1-year-old cub
(Cannellito) from hunting dogs. She was also shot to death. In 2004, when the male
Papillon was found dead (due to natural causes), the subsequent autopsy revealed
the presence of 50 pellets inside his body. Hunters have also shot the male bears
Boutxy and Kouki in France several times. In 2007, the female Francka was hit and
killed by a military van on a French highway. In 2008, the female Hvala attacked a
hunter when she was running away from a wild boar being hunted with dogs; she
was pregnant. One hunter, who was over age 70, suffered superficial wounds in his
arm, a small bite in his boot and fell and broke his leg. The government paid a
compensation after the trial.

10.12 Potential Economic Benefits Generated
by the Presence of Large Carnivores

One of the benefits that could be produced by large carnivores in the Pyrenees is
tourism. There are two forms of potential tourism involving large carnivores:
hunting tourism and nature tourism or ecotourism. Hunting is only possible when
the species boasts a large, self-sustainable population and when studies indicate that
an annual culling will not affect long-term species population. Ecotourism can be
implemented fully, but clear roles must be defined to ensure the bear population is
affected as little as possible.

10.12.1 Hunting Tourism

According to Annex II of the Directive Habitats (EU), the brown bear is a protected
species. According to Annexes IV and V, the wolf and the European lynx can be
hunted in accordance with the laws of each European country. In Spain, wolf
hunting is permitted only under certain circumstances. However, there is currently
considerable controversy among hunters, stockbreeders, the public administration
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and ecologists about the number of wolves that can be hunted and the methods that
can be used. When large predators prey on ungulates, the ungulate population
density drops, fewer damages are caused to agriculture and conflicts between
farmers and hunters are avoided. Moreover, ungulate populations are healthier, so
the spread of diseases reduces. Finally, hunting trophies are larger and more
attractive to hunters.

10.12.2 Nature Tourism

Nature tourism mainly consists of hiking, mountaineering and animal watching.
These activities have increased in recent years in several European countries and are
expected to offer many opportunities in the future through the creation of services,
businesses and jobs. However, it is first necessary to change the local mindset.
People need to take a positive approach to the presence of large carnivores and see
them as an opportunity. It will be necessary to take advantage of the positive
aspects and reduce the negative effects. In the United States, this mindset shift took
place 20 years ago (Mech 1996). Nature tourism is also an opportunity for envi-
ronmental education. In the Pyrenees, wildlife tourism started with the brown bear
in France and now in Catalonia, and can be expanded to include the wolf and the
lynx. There are already a few bear observation spots in the Pyrenees, but observers
must stay away from the bears to avoid interferences with their behaviour. In the
future, feeding spots can be built with supplementary food, as well as observation
hides for watching, photo and filming. Nature business has already taken off in the
Pyrenees and tourists can now visit the areas inhabited by bears. This activity
makes necessary to draft regulations to protect the animals and the habitat. It is
crucial to strike a balance between conservation and business. In nature tourism,
excessive disturbance of the habitat should be avoided; predators must learn to
adapt to additional food and the presence of humans (family bears can be dan-
gerous, and the final solution may be to kill these bears). Also relevant, among other
factors, is the alteration of wolf behaviour and interference from young wolves
(howling imitations) (Magrama 2015b). Nature tourism has an impact on brown
bear behaviour (Nevin et al. 2005), and contact with humans increases the risk of
death of these large carnivores (Ordiz 2014).

Nature tourism is an alternative to hunting and hunters. Unlike hunting, where an
animal can only be “sold” once, nature tourism enables an animal to be “sold”
several times. Associated products can also be sold. Other locations on the Iberian
Peninsula have an advantage over the Pyrenees. In the Culebra Mountains, nature
tourism focuses on wolf watching because it is relatively easy to watch these
animals. Nature tourism in the area has generated ten times more income than
hunting tourism; thus, society will have to decide if both kinds of tourism are
compatible. The Cantabrian and Pyrenees Mountains are comparable in many ways,
and I believe that a modified Cantabrian model could be transferred to the Pyrenees.
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10.13 Do the Pyrenees Have Enough Room and the Right
Habitats for Large Predators?

Sainz de la Maza and Nunes (2001) studied the habitat preferences of the brown
bear in Catalonia using a Geographic Information System (GIS) based on radio
tracking data. The results show that the bear selected an altitude between 800 and
1800 m a.s.l., a north to north-east orientation, a slope of 30°–60°, beech and fir and
humid oak forests, a distance from villages between 1 and 2.5 km, a distance from
roads between 0.5 m and 2 km, and a distance from forest trails of between 0.1 and
1 km. The results showed that trophic and refuge interest areas accounted for 60–
70% of the territory. Martin et al. (2012) compared habitat suitability between the
Cantabrian and Pyrenees Mountains and found good transposition of the Cantabrian
model to the Pyrenees. However, there was a lack of balance between food
resources for bears (scarce at high altitudes) and human presence (higher at low
altitudes) when comparing both areas. Ruiz-Olmo et al. (in press) compared habitat
selection between native bears (disappeared) and the reintroduced bears and made a
model of distribution and habitat quality. The brown bear population has increased
by between 9 and 15% in recent years, which means that bears have adapted to a
new habitat, with high quality. The fragmented habitat has large non-available
areas. The reintroduced bear population uses the same habitat as the extinct native
bears. The current situation is that the number of bears is low and the maximum
capacity of the environment in regard to holding brown bears has not been reached.

10.14 Conclusion

Large carnivores play a significant role in the ecosystem. However, to defend the
presence of large carnivores, coexistence between nature and society must be
achieved by providing information, raising awareness and implementing effective
measures. We must understand that the first response of stockbreeders, livestock
owners and shepherds might be “no bears”, but it is important to keep the con-
versation open.

Stockbreeders have to change their mindset and the way they work. They must
become true stockbreeders. Coexistence will only be possible if preventive mea-
sures are in place and attacks and damages are very scarce. These measures will
avoid social unrest and keep the calm. We must apply common sense and go back
to traditional methods (for instance, sheep keepers and protection dogs) focusing on
today’s technology. As a result of many years of livestock breeding without
predators, the habit of not protecting herds has become a common practice.

The last question is why should the brown bear, wolf and lynx be reintroduced
into the Pyrenees? The answer has many different components. Axe predators are
endangered and protected species in Catalonia, Spain and the European Union
(legal component). They are evolutionary responses to adaptation to different
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environments (scientific component). They perform a crucial ecological function
and are keystone species in the ecosystem (ecological component). They are
umbrella species in the sense that the results of protecting the brown bear and wolf
include habitat protection and conservation of smaller species and invertebrates
(conservation component). They are unrepeatable emblematic species of the
Pyrenees (aesthetic component). They can revitalise the Pyrenees economy
enhancing the nature tourism (economic component). These species also have the
right to live in the ecosystems where they have always lived. Their disappearance
was caused by human pressure from hunting, poaching and poison, and we are
collectively responsible for that (ethical component).

The current situation in the Pyrenees is very different than it was 50–100 years
ago. The damage caused by large carnivores does not represent an economic dis-
aster, and compensation has been paid to cover all actual, proven cases of damage.
The presence of the brown bear and wolf has not limited traditional activities in the
Pyrenees and is not expected to do so in the future. There is enough room in the
Pyrenees for the local human population and self-sufficient large predator popula-
tions to live together. These answers confirm that conserving, protecting and pro-
moting large carnivore populations are positive for ecosystems and society.

Bears are similar to humans. They are generalist omnivores, intelligent and boast
binocular sight (Rockwell 1991). They are similar in height when they stand
up. Wolves have many of the features of human hunter-harvesters. They are
members of a pack, hunt cooperatively and defend their territory (López 1978). The
intrinsic recognition of the value of wildlife is on the rise, included the importance
of large predators.
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