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Dear Readers,

It seems hard to believe that it has been nine years since we last
wrote an editorial for Carnivore Damage Prevention News. But it’s true.
CDPNews ran from March 2000 until December 2005, producing nine
issues that covered just about all aspects of the conflicts between large
carnivores and people, with a focus on livestock production. During
its first incarnation, CDPNews provided a valuable forum to exchange
experience and ideas, filling a niche that the more scientific journals could
never fill. However, funding ran out and the newsletter went into a long
hibernation. Unfortunately, the conflicts between carnivores and people
have not diminished during the intervening period, and the need for this
newsletter has been underlined many times to facilitate the transfer of the
ever increasing body of experience and methods that exists on conflict
mitigation. Luckily for us all a new project (MedWolf www.medwolf.eu),
funded by the European Commission’s LIFE program has recognized
the need for this newsletter and has decided to fund it for the next three
years. The new Editor-in-Chief is Silvia Ribeiro from Portugal, and she is
joined by Daniel Mettler from Switzerland, and the two of us who now
represent the old guard.

The initial goal has been kept: “to facilitate the collaboration between
specialists and to improve the exchange of information among carni-
vore damage prevention projects”. Thus, we hope that the CDPNews will
continue to be a forum for many agricultural advisors, scientists, conser-
vationists, wildlife managers, and policy makers dealing with the issue of
damage prevention and large carnivore management. However, we must
never forget those who experience the problems of carnivore conflict at
first hand, and those who successfully practice damage prevention as part
of their daily lives. So far, the knowledge and experience of these people
has not been sufficiently taken into account. There is considerable focus
on dialogue between stakeholders and experience transfer at the mo-
ment, with the European Commission taking an active role in bringing
stakeholders together in Brussels to discuss the challenges of large carni-
vore conservation. In order for the results of these discussions to make a
difterence on the ground there is a need for many different arenas where
different stakeholders, experts and users can “meet” to discuss issues and
exchange experience. Therefore, we hope that CDPNews will become a
good platform for these types of exchanges between users and experts. Its
success will now depend greatly on you, the readers, and your willingness
to share not only your successes, but also your failures. Do not hesitate to
spread the CDPNews and to translate it to make it available for a broader
public.

Jean-Marc Landry & John Linnell
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A NEW PROJECT TO DECREASE
MAN-WOLF CONFLICTS
IN MEDITERRANEAN-TYPE AREAS

Valeria Salvatori

A new LIFE+ project to tackle the wolf damages
to livestock and its related conflicts with humans has
been co-funded by the EC. The MedWolf project
“Best practice actions for wolf conservation in
Mediterranean-type areas” had its start in October
2012 and it is now in the phase of completion of
the main preparatory activities to set the background
for the implementation of the concrete conservation
actions, mainly focused on damage prevention, but
also on improvement of wolf presence detection, and
control of illegal activities, such as poisoning and the
use of snares.

LIFE MedWolf 1s implemented in Italy and Por-
tugal, in two areas characterised by rural environ-
ments and where the presence of the wolf is slowly
expanding. Such expansion process is associated to
high levels of conflicts, mainly due to the fact that the
local communities are not prepared to live with the
predator and find it difficult to change their livestock
raising practices.

In Portugal, the areas targeted by the project are
south of the Douro river, where there is an isolated
wolf nucleus consisting of less than 50 individuals.
The project’s intervention area is localized in the
eastern part of this nucleus, the bordering region with

*Corresponding author: valeria.salvatori@gmail.com

Spain, in the Districts of Guarda and Castelo Branco.
In this region livestock is still a very important
economic resource, mainly represented by sheep
and free-ranging cows. Although the number of
wolf packs present in the project’s area is estimated
to be low, the level of conflict is increasing and in
order to facilitate the highly endangered portion
of the Iberian population to establish and expand -
southwards and westward, establishing contact with
the Spanish population -, interventions to prevent the
interruption of the slow, but steady, expansion of the
wolf are crucial.

In Italy the projectis being implemented in the Province
of Grosseto, where very few protected areas exist and the
local economy is strongly based on rural activities, mainly
related to production of typical food items, and tourism.
The expansion of wolf in the area has been recorded in the
last decades and attacks to free-ranging livestock are be-
coming so frequent that they cannot be considered a risk
of the entrepreneurs activities. The local economy is based
mainly on sheep farming and its associated products. Due
to the virtual absence of wolf, local traditions have evolved
in the last 70 years into free ranging flocks poorly guard-
ed, left grazing on large pastures at night during summer
months, when it is too hot to confine them and leaving
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them out in the sun during the day time.

Measures to be implemented in the two project
areas include fences of various type and nature and
livestock guarding dogs. Such interventions will
be associated to a series of activities in support to
the livestock producers and the local managers,
in order to set the basis for a long term process of
active management in full consideration of the local
realities. The overall aim is to provide guidance to the
Instituto da Conservagdo da Natureza e das Florestas
(ICNE the environmental agency responsible for
wolf management and conservation and for damage
compensation) and to the livestock owners for
adopting measures that will be tested during the
project and proven to be effective. Preliminary results
from a survey in the Portuguese project study area, to
evaluate the real impact of wolf damage and the interest
of livestock owners to collaborate in the Project,
reveal a general willingness to adopt the prevention
measures proposed, despite some conflict hotspots,
implying the need for a well-founded collaboration.
The survey also allowed to characterize the holdings
and identify the main prevention problems and
needs, in a region where livestock management and
husbandry are not adapted to the wolf presence. The
information gathered will be used to better define the
implementation of the concrete conservation actions.

In Portugal the project will enjoy the partnership
with the EU-funded, LCIE-coordinated pilot action
on traditional practices for livestock raising and coex-
istence with wolves (see also this issue), which also sees
the active participation of the responsible institution for
the management of wolf-caused damages, the ICNE

In Italy the participation of the three agricultur-
al association as well as the provincial administration

MED-WOLF

will set the bases for a shared approach to damage pre-
vention and conflict reduction. A preliminary analysis
of the current regional legislation has revealed a high
percentage of undeclared damage that is to be in-
terpreted as both an indication of the discontent of
the rules to be applied and a minimal estimate of the
level of conflict, including the willingness of the lo-
cal livestock producers to accept rules and conditions
set by the authorities and not shared preliminarily
with them. The current law foresees the reimburse-
ment for lost heads to predator attacks only through
an insurance system, and the Regional Government
covers up to 80% of the premium. Nevertheless, only
less than 10% of the livestock breeders subscribe an
insurance system, and up to 24% of them abandon
the scheme after a couple of years. One long term
objective of the project is to investigate further such
system and explore the possibility to lobby for the
modification of the Regional Law in order to include
turther assistance to livestock owners and at the same
time stimulate them to comply with the current law.
An in depth analysis of the efficacy of measures or
combination of them in different environmental and
social context will be done, so as to identify the most
effective ones to be implemented ad hoc in selected
farms.

Within the frame of the project we plan to im-
plement a Carnivore Damage Prevention Working
Group (CDPWG) that will exchange experience and
information through a forum platform that will be
activated on the project website. The working group
will also share information through the production
of articles to be published in the Carnivore Damage
Prevention Newsletter, taking over from the work
coordinated by Kora until 2005.

The project, with an overall budget of over 3 mil-
lion Euros, 75% of which are funded by the European
Commission, will last until March 2017, when we aim
to reach the goals of decreasing the damage suftered by
20% and involve at least 30% of the livestock owners in
the adoption of best practices for preventing damages.

For more information please visit the project web-
site: www.medwolf.eu
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TRADITIONAL HUSBANDRY
PRACTICES TO REDUCE
WOLF PREDATION

ON FREE-RANGING CATTLE

IN IBERIA

Francisco Alvares

, Juan Carlos Blanco

In large carnivores, the frequency of livestock dep-
redation is inversely related to availability and vulner-
ability of natural prey and directly related to availabil-
ity and vulnerability of livestock (Polizar et al., 2003).
The vulnerability of livestock depends mainly on the
husbandry methods, which determine the patterns
of depredation in difterent areas (Swenson and An-
drén, 2005). This can lead to unexpected patterns of
livestock depredation. For instance, in Spain wolves
cause proportionally much more damages on live-
stock in the Cantabrian Mountains, where there are
large natural forests and the wild ungulates are very
abundant. In contrast, in some agricultural habitats,
where the natural prey is very scarce, the damages are
proportionally much lower because the livestock is
better protected (Blanco and Cortés, 2009). Thus, the
degree of conflict arising from wolf damages to do-
mestic animals is mostly ruled by human-related fac-
tors, such as the economic impact of wolf attacks, the
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sociocultural background of livestock owners and the
efficiency (or lack of it) of the practices used to pre-
vent wolf damages (Fritts et al., 2003). Management
and conservation implications of these issues are par-
ticularly relevant when wolves occur in human-dom-
inated landscapes, such as the Iberian Peninsula, and
in scenarios where wolf depredation affects livestock
species with high socioeconomic value, such as cattle.

More than any livestock species, cattle have a high
socioeconomic value among rural communities in
the Iberian Peninsula. For centuries, cattle have been
a traditional working animal highly appreciated in ru-
ral areas, most of them belonging to autochthonous
breeds, well-adapted to local conditions and with a
high market value. Besides, cattle owners have a strong
emotional connection with these animals, often nam-
ing or blessing their own cows or bulls, in contrast to
other livestock species. Consequently, cattle breeders
invest considerable effort and care to guarantee the
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wellbeing of their animals, allowing them to graze
in the most productive pastures under difterent hus-
bandry practices. In mountainous areas, cattle are
grazed under an extensive grazing system for most
of the year. They can be either confined in fields and
pastures next to villages, especially during the day or
in winter, or completely free-ranging on mountain
meadows without protection, normally from late
spring to early autumn, which makes them, particu-
larly calves, highly vulnerable to wolf predation.
Cattle breeders have traditionally invested in pre-
vention measures to minimize predation by wolves,
namely by equipping grazing herds with shepherds
and livestock guarding dogs during the day, and by
employing different regional types of constructions
for livestock confinement and protection during the

night (Fig. 1). In particular, in highland pastures far
from villages across the northern mountains of the
Iberian Peninsula, simple stone corrals with adjacent
stone igloo shaped huts were commonly used as noc-
turnal shelters for cattle and shepherds in order to
ensure a more efficient protection and surveillance
of cattle herds and calves from wolf predation, during
seasonal grazing in the summer. The use of all these
procedures for the prevention of wolf damages was
widespread up to few decades ago. However, due to
the decline and socioeconomic changes of traditional
rural life, cattle breeders have been investing less time
and eftort to efficiently and actively protect their live-
stock from wolf attacks, and currently it is not rare for
cattle to be free-ranging all year round, with irregular
or no surveillance at all.

Fig. 1. Extensive grazing of cattle under different husbandry conditions. A: diurnal surveillance with presence of shepherds and live-

stock guarding dogs; B: traditional stone-made shelters for nocturnal cattle surveillance in mountain meadows; C: semi-confinement

next to villages during the day; D: free-ranging all year round with irregular or no surveillance. Photos: A, D-Francisco Alvares, B-José

Domingues, C-Juan Carlos Blanco.



Two mountainous regions in northern Iberian
Peninsula, located in the Peneda-Gerés National Park
(Portugal) and Cantabrian Mountains (Spain) are a
clear example of areas with cattle-wolf conflicts. In
both regions, high wolf densities of up to 6 individu-
als/100 km? occur in a human-dominated landscape
where livestock husbandry, and especially cattle pro-
duction, is an important cultural and economic ac-
tivity (Blanco et al., 1992; Alvares, 2004). As a conse-
quence, wolf damages on livestock are frequent, with
cattle constituting a significant share of wolf kills and
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compensation values due to their greater economic
importance (Fig. 2). Moreover, probably due to re-
cent economic subsidies for cattle production from
the EU, cattle numbers are getting proportionally
higher among livestock species and, consequently, the
share of this species in wolf damages is showing an in-
creasing trend during the last decades. For example, in
Peneda-Gerés, even though the number of wolves has
been stable, cattle represented 13% and 33% of wolf
damages on livestock in 1997 and 2012, respectively
(Alvares, 2011; Pimenta/ICNE unpub. data).

PENEDA-GERES

Wolf attacks
{2012: Pimenta/ICNF, unpub. data)

Compensation value
(2012: Pimenta/ICNF, unpub. data)

ASTURIAS

Wolf attacks Compensation value
(2005-2010: CA Asturias, unpub. data) (2005-2010: CA Asturias, unpub. data)
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42%

41%
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Fig. 2. Wolf damage on livestock (quan-
tified as percentage of wolf attacks and
associated compensation value) in the two
selected study areas located in the Iberi-
an wolf range: Peneda-Gerés (Portugal)
and Asturias, in the Cantabrian Moun-
tains (Spain).



Although wolf damages are generally compensated,
Peneda-Gerés and Cantabrian mountainous are cha-
racterized by one of the highest levels of conflict across
all of the Iberian wolf range, with strong sociopoliti-
cal implications resulting in intense wolf persecution,
both legal and illegal (Blanco and Cortés, 2009; Alva-
res, 2011). However, wolf predation risk, resulting ei-
ther from variation in wild prey availability or cattle
vulnerability, seems to vary across the diversity of cattle
husbandry practices currently employed among breed-
ers. For instance, in an area of Peneda-Gerés where
cattle are confined during winter, adult cows repre-
sent 13% of wolf kills, while in a neighbouring region
where cattle are free-ranging all year round, adult cattle
constitute 44% of wolf kills, leading to a much higher
economic impact (Alvares, 2011). Furthermore, in spite
of artificial selection, cattle from autochthonous breeds
are well adapted to the ecological conditions of their
grazing areas — including natural predators like wolves
— and several studies have suggested that wolf preda-
tion risk can be influenced by cattle spatial and social
ecology, such as habitat use, group size, herd composi-
tion and anti-predator behaviour (Meriggi and Pagnin,
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1994; Rio-Maior et al., 2005; Laporte et al., 2010).
This evidence underlines the need for an integrative
approach where social, economic and ecological as-
pects should be taken into account to recommend best
methods and procedures to prevent wolf damages to
cattle and promote experience transfer between cattle
herders regarding best practices.

In this framework, a recent study has been deve-
loped in order to address the conflict that arises from
wolf damages on cattle in the Iberian Peninsula. This
study, started in October 2013 and with one-year du-
ration, is one of the pilot actions on Large Carnivores
at the population level to be developed within the pro-
ject entitled “Support to the European Commission’s
policy on large carnivores under the Habitats Direc-
tive — phase 2” (contract nr. 07.0307/2013/654446/
SER/B.3), financed by the European Commission
and executed by “Istituto di Ecologia Applicata”
with the guidance of “Large Carnivore Initiative for
Europe (IUCN/SSC LCIE)”, and in collaboration
with the Institute of Nature Conservation and Forest
(ICNF), Grupo Lobo and the LIFE MedWoff project.
The Iberian wolf pilot action is focused on the tra-



ditional knowledge of cattle husbandry practices that
are compatible with the wolf’s presence. By involving
local cattle herders from both Portugal and Spain, the
project explores how this traditional knowledge can
be adapted and applied to a modern day context for
conflict management related to wolf depredation on
free-ranging cattle.

The work developed in this project will cover four
difterent tasks:

1) Identifying and characterizing the conflict by
conducting a review of compensation statistics and
bibliography on wolf damages to cattle and on cur-
rent and traditional husbandry/protection methods.
We aim to characterize this conflict in both a soci-
oeconomic (e.g. economic and social impact, com-
pensation programmes) and ecological perspective
(e.g. kill rates, wolf-prey relationships), and whenever
available, to analyse the data at both national (Portu-
gal/Spain) and regional levels (pilot areas);

2) Field evaluation of cattle depredation and hus-
bandry methods by conducting local interviews with
cattle breeders to characterize socio-economic pa-
rameters, such as: 1) intensity of wolf depredation; i1)
traditional and current prevention measures and cor-
responding eftort; ii1) main source of economic profit
(subsidies/meat marketing); iv) willingness to change
prevention methods;
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Alvares F (2011) Wolf ecology and conservation in northwest
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3) Workshops for knowledge and experience
transfer, namely a national workshop per country and
one international workshop to involve and inform
stakeholders and achieve a guided discussion between
all participants on the best practical solutions;

4) The production of two documents directed to
different audiences: a guide of best practice manage-
ment, addressed to local and national managers; and a
manual for best practice implementation, addressed to
livestock producers and focusing on technical details
of damage prevention and mitigation measures that
are known to be efticient.

Furthermore, this project will make an eftort to
involve NGOs and national/regional administrations
from Portugal and Spain in order to assure their ac-
tive participation, especially in the organization of
the workshops, and will promote the involvement of
other current projects aiming to address similar topics
in the Iberian Peninsula (such as the LIFE MedWoft
project). With this approach, we intend to bring to-
gether several stakeholders and maximize efforts for a
common goal: achieving a sustainable coexistence be-
tween wolves and the livestock industry, by exploring
traditional knowledge and practices.
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ONE 5, e11954. d0i:10.1371/journal.pone.0011954.
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IN ASTURIAS, NW SPAIN:
IS POPULATION CONTROL
JUSTIFIED FOR HANDLING
DAMAGE-RELATED CONFLICTS?

Alberto Fernandez-Gil

1. Introduction

Lethal control of large carnivores as a tool to
minimize losses on stock and to handle conflicts
associated to depredation 1s a highly controversial
issue, moreover when performed by culling the
population rather than directed to specific individuals.
Lethal control rationale looks to handling problems
(e.g. damages) after these are identified, although
quantitative evaluations of its effects are uncommon
(Treves and Naughton-Treves, 2005). Indeed, lethal
control by culling populations of apex carnivores,
such as wolves, can lead to environmental costs (e.g.
overgrazing by increases in herbivores densities,
mesopredators release) through cascading trophic
effects (Estes et al., 2011). Such a background leads
to the need of deeply justify any lethal control
program of large carnivores, and carefully evaluate its
effects, particularly if the intended goal is to cull a
population. In this contribution we discuss about the
correlates between the numbers of wolves killed in

*Corresponding author: albertofg@ebd.csic.es
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control operations on a wolf population in Asturias,
NW Spain and the number of damages on stock, and
therefore, discuss on the potential justifications to
perform control operations at a population level.

This contribution is conceived as an outline
of a chapter in the authors Ph.D. dissertation
(Fernandez-Gil, 2013), available at: http://hdl.handle.
net/10651/17711; furthermore, some additional
references and comments have been included for
this contribution. Data came from the public agency
responsible for wolf management and conservation,
Consejeria de Agroganaderia y Recursos Naturales,
within Autonomous Government of Asturias (N'W
Spain), and refer to numbers of confirmed wolf
packs, numbers of wolves killed in population
control operations, and to statistics of verified and
compensated damages.

Asturias autonomous region (10,000 km?, Fig. 1)
spans along the Cantabrian Mountains and holds
about 30 wolf packs, i.e. around 10% of the Iberian
wolf population (Alvares et al., 2005). Autonomous



Government of Asturias approved in 2002 a Wolf
Management Plan (Decree 155/2002) and informed
yearly an advising Technical Committee on data and
actions performed or planned to the concerned wolf
population. Main management actions implement-
ed through the Plan are: 1) an ex-post compensation
scheme for damages after field verification by official
rangers; and 2) annual lethal control programs (here-
after, culling) of the wolf population to minimize and
to prevent damages to livestock, and to handle the so-
called social conflict. Around 40% of the wolf range
in Asturias lies within Natura 2000 (Habitats Direc-
tive 92/43/EEC) although the population is subject
to lethal control elsewhere, including Picos de Europa
National Park (PENP). PENP encompasses 670 km?
of mountain landscape, with most of its surface in As-

turias territory, and it is the sole national park in Spain
with resident wolf packs.

Asturias administration implemented different
levels of wolf culling each year, after the approval of
annual programs of population control (sic;*“programa
anual de control de la poblacién de lobo”, in Spanish).
Culling is spread among seven zones following a
priori three criteria: a) wolf abundance, 1.e. number of
packs; b) amount of damages; and ¢) intensity of social
conflict. Each zone averaged about 1,000 km?, and
co-management with PENP authority is included
in one of the zones (Fig. 1). The data discussed in
this contribution referring to wolf abundance and
damages statistics are thus official data; those that are
used by the responsible agency to manage the wolf
population.

Fig. 1. Study area in Asturias (Cantabrian Mountains, NW Spain) showing wolf range (dashed line, around

7,000 km?) and seven zones, following Asturias Wolf Management Plan. Zone 7 includes Picos de Europa

National Park.

In Asturias, numbers of confirmed packs during
2003-2010 averaged 29 every year and did not show
any significant trend during that period (exponential
growth rate, p > 0.1). In Asturias, more than 400,000
heads of domestic stock (half of them bovine, but
also horses, sheep and goats) are raised in a so-called
extensive regime, that is, grazing in pasturelands and
relatively unattended. Annual percentage of livestock,
all species combined, affected by wolf depredation in
the period 2003-2010 averaged 0.7%.Annual number
of heads affected by wolf depredation averaged 2,951

heads/year in that period, resulting in an average of
700,000 €/year paid as compensations during the
same period. About 45% of the affected animals
were horses, which are largely kept unattended year
round.

In the PENP, wolf packs numbers ranged 3-6 every
year in the period 2003-2012 (Table 4.8 in Garcia
et al.,, 2011; and table 2.53 in Garcia et al., 2013a),
and did not show any significant trend (exponential
growth rate, p > 0.1). In the PENP, there are about
20,000 heads of livestock, and losses by wolves were
estimated as 0.3% of heads present, which resulted in
19,000 € paid as compensations for all losses in the
park in 2008 (Rivas et al., 2011).
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In Asturias, the average number of wolves culled in
population control programs every year was 15 in the
period 2003-2010 (range = 6-23 wolves killed every
year). The number of culled wolves positively corre-
lated with levels of losses to stock in the following
year: more wolves killed, more damages in the follow-
ing year in a given management zone. Nevertheless,
variability in damages associated to numbers of killed
wolves the previous year was low for the same period
(R? = 0.14); other factors were presumably playing
stronger roles (e.g. husbandry of stock, although no
data were available for analyses).

The number of killed wolves was strongly cor-
related with number of news about wolves featured
in the regional media, which we used as a surrogate
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of “social conflict”. Nevertheless, the management
zone with more news published, which included the
PENP (zone 7 in Fig. 1) suffered fewer losses in the
regional context of Asturias: 41% of the news and 5%
of the damages.

In the PENP, lethal population control was ap-
proved almost yearly because of the alleged increase
in the wolf population, and to minimize damages to
livestock. At least 32 wolves were culled in the PENP
during 2001-2011, including several pregnant fe-
males and a complete litter of seven newborn pups
in 2004. In august 2012, PENP authorities approved
the culling of six wolves within two packs inside the
park. With data provided by the PENP, Garcia et al.
(2013b) found some positive correlations between
the number of killed wolves and the amount of dam-
ages afterwards, at a pack scale and with data for the
period 2000-2011.



As a highly controversial issue, lethal control of apex
predators should be carefully justified (e.g. in scientif-
ic, technical, but also in ethical grounds), moreover if’
culling is performed at a population level. In the case
of wolves, a highly social carnivore, culling of the pop-
ulation can lead to serious environmental effects, given
their relevant role as keystone species (Wallach et al.,
2009; Ripple et al., 2014). Therefore, it has been ad-
vised that only individual wolves should be targeted
for lethal control in certain cases (Brainerd et al., 2006);
otherwise, social disruption by population control
can derive in demographical and behavioural eftects
(Haber, 1996; Wallach et al., 2009), with consequences
on predation rates, including losses on stock, because of
the complex dynamics of wolf-prey relations (Jedrze-
jewski et al., 2002;Vucetich et al., 2002). Indeed, lethal
control of a wolf population does not necessarily di-
minish depredation on stock (Harper et al., 2007; Kro-
fel et al., 2011) and may even have contrary effects.

Asturias Government and PENP authority have
been culling the wolf population because of alleged
high levels of damages to livestock. Moreover, in re-
cent years they are also arguing population control of
wolves with some so-called “biological criteria”, that
is, because the current wolf population in Asturias and
in PENP is resulting in presumed “disequilibrium” of
wild ungulates populations, as it has been explicitly
phrased in culling resolutions. Nevertheless, no metrics
of such “disequilibrium” have ever been provided.

Although no significant trend in wolf abundance
has been found, Asturias Government approved in late

MANAGEMENT AND CONSERVATION OF WOLVES

2012 the culling of 66 wolves plus four litters during
the next twelve months, from a total of 23 confirmed
packs in the last available count from 2011. Although
there are no empirical estimation of the population
size, given that average winter pack size is around 4
individuals (see Fernandez-Gil, 2013), such extraction
may eventually derive in the collapse of the popula-
tion. The prescribed culling effort for 2013 was four
times higher than the annual average harvest quotas
of 18 wolves proposed during 2003-2008. Indeed, the
number of legally killed wolves in 2013 was 31, the
highest toll in the last decade and doubling the annual
average for the period 2003-2012.

The loss and reduction of populations of top pred-
ators have overarching impacts on ecosystems (Estes
et al., 2011). Moreover, recent suggestions to improve
or reinstate areas with functional densities of large
carnivores are becoming urgent as encroachment of
land continues (see e.g. Ripple et al., 2014). Popula-
tion control of top predators may alter predator-prey
relations and competition among apex consumers,
and eventually destabilize ecosystems through trophic
cascades; it can also have profound effects in preda-
tion rates, both in wild prey and on domestic stock.
Yet, management of wolves in Spain by lethal pop-
ulation control operations is being justified to min-
imize damages to livestock without any evidences of’
such results, but also recalling on some so-called “bi-
ological arguments” (see above), although no metrics
have ever been provided. It seems rather hard that
some can be obtained, given robust and astounding
evidences of the relevant role that functional densities
of top carnivores have in ecosystems (Ripple et al.,
2014) (Fig. 2).

Fig. 2. A wolf feeding upon the re-
mains of a red deer Cervus elaphus
freshly killed by the pack, while avi-
an scavengers (griffon vultures Gyps
fulvus and corvids) await for lefto-
vers. Photo: Alberto Fernindez-Gil.
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Asturias administration has paid all verified damages
by wolves in its territory during the last 25 years,
through an ex-post compensation scheme that suftered
no variations during that period. This coincided with
the implementation of the Common Agricultural
Policy (CAP), which subsidized every domestic head
in Asturias and, complementarily subsidized the heads
that were raised in Natura 2000 areas (Directive 92/43/
EEC). For instance, in the PENP, where there are about
20,000 heads of livestock,in 2008 each breeder received
in average 8,000 €, up to a total of 7.5 million € for all
breeders in that year in the park; about 25% of those
subsidies were provided by Natura 2000 programme.
In 2013, an estimated 2/3 of the sector’s total income
rent in Asturias was provided by subsidies from the
CAP. Regarding damages by wolves, all verified losses
(i.e. those claimed and considered as probable or
confirmed of being predated by wolves) were paid
by the Asturias Government and PENP authorities,
so costs of damages to stock owners are kept at a
minimum. Nevertheless, during the last years and with
strong vehemence in 2012 and 2013, spokesmen and
stock associations have expressed in the mass media
the “legitimate demand” of the complete extirpation
of wolves within and around the PENP, a “justified”
demand that received the support of farmers’ unions,
several mayors in the PENP area, and deputies to the
autonomous parliament.
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In synthesis, we found that: 1) there are no
evidences thatlethal control programs of the wolf po-
pulation in Asturias are minimizing wolf depredation
on stock (i.e. so-called technical arguments are
not met); 2) control of the population could hardly
ever be justified with scientific (i.e. biological)
arguments (e.g. Ordiz et al., 2013): wolves are key-
apex-predators with relevant roles in ecosystems;
3) ex-post compensation schemes in Asturias are
not currently facilitating wolf conservation (see e.g.
Boitani et al., 2010 for similar findings elsewhere in
Europe) neither minimizing conflicts related to losses
by depredation; 4) programs in Asturias for culling the
wolf population are implemented in virtual absence of
actions on factors with presumably strong incidence
in the vulnerability of prey (e.g. those related with
the husbandry of stock); and 5) by definition, control
of the population penalize individuals not involved
in depredation on stock; this meant that ethical
justification can hardly ever be met if the culling is
performed at a population level.
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MANAGEMENT STRUCTURES
AND PROTECTION OF THE FLOCKS

Daniel Mettler

Since the wolf’s return to the Swiss Alps in 1996,
structures for sheep summering have been discussed
in the Valais region, located in the southwestern part
of Switzerland. The lost shepherd tradition and the
difficult topographical conditions in high mountain
areas pose additional difficulties for the pastoralists
and farmers. Thus, the role of sheep grazing on alpine
pastures has been strongly politicized. To account for
the extraordinary cultural and ecological significance
of sheep summering in this canton, sheep summering
should be analyzed in detail in order to guarantee its
sustainable management in the future.

After long and constructive discussions between
all the stakeholders, a project was agreed upon: from
2012 to 2014 an in-depth analysis of the sheep pas-
tures in the Valais should be conducted. In the context
of an assignment by the federal and cantonal author-
ities, the team from AGRIDEA has visited and ana-
lyzed 150 sheep pastures with approximately 70,000
summered sheep. In the year 2012, 64 alpine pastures
were visited and analyzed in the Upper Valais. The
analysis of the remaining 90 alpine pastures in the
Upper and Lower Valais was carried out in 2013.

The results will serve as the basis for the disqua-
lification of the non-suitable pasture areas according
to the “Summering Subsidy Ordinance” (“Sommer-
ungsbeitragsverordnung”, S6BV). This legal frame
gives positive incentives to replace the free grazing
system with a systematic management of the flocks

*Corresponding author: daniel. mettler@agridea.ch
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by shepherd and dogs. The long term goal is to make
possible herd consolidations resulting in the develop-
ment of an efficient and effective protection of the
flocks. The project will be completed in the spring of
2014.The baseline report should give the federal and
cantonal government a basis for the implementation
of legal provisions (Direct Subsidies Ordinance and
the Swiss Hunting Ordinance).
The project is organized in two stages:

Phase 1: Analysis of the alpine pastures with pastu-
re managers and shepherd, to create a management
plan for improving the management and the pro-
tection of the flocks

1. Cartographic records of all sheep pastures
of the canton;

2. Creation of a pasturing plan for each alpine
pasture unit/summering farm;

3. Optimization recommendations for herd
management regarding the available food
and the sensitive vegetation types;

4. Delineation of areas suitable or unsuitable
for grazing (according to the summering
subsidy ordinance);

5. Creation of a plan for pastures and herd
consolidation;

6. Recommendations for the implementation of
herd protection measures for each sheep pasture.



Phase 2: Implementation of a collective manage-
ment plan with farm managers and community
representatives, to discuss structural changes and
infrastructure investments

1. Each pasture report will be written in the
farm-managers’ languages (French or German)
and handed to them after completion to give
them the opportunity to comment it and
eventually to change it;

2. Evaluation of the individual pasturing plans
with managers and pasture owners;

3. Classification of the alpine pastures for possible
structural changes;

4. Planning meetings with selected alpine pasture
owners for herd consolidations;

5. Composition of a final report as a decision
basis for the cantonal administration;

6. Accompanying and coaching with the
agricultural consultation to implement the
measures.

The project illustratively shows how the coopera-
tion between researchers, consultants and administra-
tive bodies can combine both technical-analytical and
participative methods, to work on a complex theme
within a dynamic process. The management of alpine
sheep pastures is not only a traditional agricultural
use, but is also rooted within a socio-cultural back-
ground. Incorporating these two roots plays a crucial
role in the selection of methods and the procedure for
planning the alpine management. Thus, communica-
tion and systematic exchanges with pasture managers
is a central success factor to accomplish long-term
improvements. Accompanying the process of change
becomes the central challenge for agricultural consul-
tation, in order to bridge the gap between science and
rural everyday life.
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LLAMAS, DONKEYS, FENCE-SYSTEMS
AND AVERSIVE CONDITIONING:
POSSIBILITIES AND LIMITS

Daniel Mettler

The term “livestock protection” includes all mea-
sures that can prevent loss and damage to livestock
herds caused by large carnivores. Used as an umbrella
term, herd protection implies a combination of difte-
rent measures that are joined together in a “prevention
system”. Herd protection in the sense of a prevention
system needs to be differentiated from other preventa-
tive fields for domestic animals, such as animal health
and epizootic diseases, animal welfare or other risks
like natural hazards or theft. Generally, prevention can
be understood as “anticipatory problem avoidance”
and directly entails a risk-analysis. For herd protection
this “anticipatory damage-minimization” indicates an
open process within a dynamic system, in which both
the predator situation and the operational conditions
can be changing at all times. Besides the “protected”
large carnivores, small carnivores, birds of prey or stray
dogs can also cause losses.

The term “herd protection measures” is differenti-
ated between the operational measures, such as adapta-
tions to pasturing, fencing and infrastructure (stable and
paths) and the specific,additional preventative measures.
Operational measures create the framework using the
common, reliable agricultural practices to keep the an-
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imals together in a controlled manner (e.g. these being
herd protection and aversive conditioning), in order to
appropriately implement specific measures. These are
additional measures that aim exclusively at protecting
the herds. These are the deployment of herd protection
animals, electrification and reinforcement of pasture
fences, or temporary aversive conditioning measures.
The implementation of “herd protection measures”
depends on the farm’s management, the topographical
preconditions and the carnivores’ threat and risk poten-
tial. The carnivore needs to be distinguished between
large and small carnivores, protected and not protect-
ed species, as well as its predatory behaviour (single or
group hunting, cursorial, like wolves, or stalk hunt, like
lynx) in order to choose the adequate measures.
“Livestock guarding dogs” are shepherd dogs with
the specific purpose of protecting livestock from car-
nivores. The dogs belong to a breed suitable for this
use, are systematically trained, kept and bred, and are
used exclusively for the protection of livestock. Now-
adays, livestock guarding dogs are the most known
herd protection measure, as they are the most effec-
tive against wolves and are the traditionally embedded
method in many countries. Yet, in the densely used



regions of the Alps, they bare a specific conflict po-
tential, which is reflected through the different user
interests in these mountain regions, especially hiking
or cycling tourism.

Therefore, the search for alternative herd protec-
tion measures has arisen a few years ago, which could
replace livestock guarding dogs under certain con-
flictual situations. The national agency for agricultural
consulting, AGRIDEA, has been managing different
projects over the last years to investigate and depict
the possibilities and limits of such alternatives. For
short-term dissuasion, measures as “Foxlights” (visual
dissuasion) or “Alarmguards” (acoustic dissuasion) are
implemented. Moreover, in valley regions positive ex-
periences have been made with electric fences. How-
ever, all these technical methods are usually static and
the carnivores get used to them. Therefore herd pro-
tection animals possibly represent a more sustainable
solution.

Donkeys and llamas were punctually introduced
to regions with low levels of carnivore pressure. In
the selection process of these animals, sufficient expe-
rience and knowledge is still lacking. A pilot project
with llamas as herd protection animals illustrates the
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challenges, which can arise on both the methodo-
logical and the behavioural-biological levels as well
as when selecting the animals. The first results can be
summarized under the following six points:

1) The integration into the herd should take place
on a small, open and fenced-in area;

2) In most cases a single male llama (around 2 years of
age) builds a stronger relationship with the sheep than
when several llamas are integrated into the same herd;

3) The sheep herd should be compact (ideally con-
sisting of one breed and/or one owner);

4) Ideally the pasture to protect should be rather
small, open and fenced in. The optimal pasture size
depends on the degree of dispersion of the herd and
the openness of the pasture;

5) The animals generally show a protective beha-
viour towards dogs;

6) Animals with suitable protection behaviours
need to be carefully selected.

As the evidence for the protection efficiency un-
der the presence of carnivores is difficult to obtain,
the defensive behaviour of the llamas was assessed by
means of aversive behaviour towards dogs. If it 1s pos-
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sible to efficiently use llamas as herd protection ani-
mals, a cost-efficient and low-maintenance alternative
to herd protection dogs could have been found, un-
der certain operational prerequisites. The results with
lamas confirm the experiences with donkeys which
have been made during the last ten years. A systematic
evaluation of the use of these two species as protec-
tion animals still doesn’t exist. To improve the use of
lamas and donkeys and to get more detailed results
about their protective behaviour, more data should be
collected in a further project.
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STUDYING INTERNAL AND EXTERNAL
FACTORS THAT MAY INFLUENCE
LIVESTOCK GUARDING DOGS’ EFFICIENCY
AGAINST WOLF PREDATION
PRELIMINARY RESULTS AND DISCUSSION

Jean-Marc Landry , Gérard Millischer , Jean-Luc Borelli , Gus Lyon

1. Introduction

The wolf’s return to the Alps has led to many
changes in the pastoral practises due to the need
for damage prevention measures. The most effective
non-lethal tool is the livestock guarding dog (LGD)
(Gehring et al., 2010), preferably in combination with
shepherds and night-time enclosures (Espuno, 2004).
For millennia, LGDs have been the keystone for the
protection of small domestic animals against large
predators throughout Eurasia, and are being reintro-
duced in areas that wolves are recolonizing, like the
Alps. However, in the southern part of the French
Alps wolf damage remain a chronic problem, and
may even be increasing (MEDDE and MAAE 2013),
despite nearly all flocks are guarded by LGDs. Data
suggest we are facing the limit of LGDs’ efficacy in
the present French pastoral system, especially in flocks
with frequent attacks.

In the early 1980%, LGD researchers assumed that
dogs’ working abilities were based on three essential
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traits: attentiveness to the flock, trustworthiness and
protectiveness (for more details see Coppinger and
Coppinger 1982; Coppinger et al., 1983). Unfortu-
nately, very few studies were conducted to understand
how LGDs protect a flock and how their efficacy
could be improved. Data are lacking because wolf at-
tacks on livestock are difficult to observe. They are un-
predictable and occur mostly during the night or on
heavily vegetated terrain. Consequently, the eftective-
ness of LGDs has commonly been evaluated through
indirect methods like questionnaires (Gehring et al.,
2010). Nevertheless, these kind of studies are not free
from confounding factors (e.g. density of predators,
vulnerability of livestock, husbandry system, behav-
ioural variability of LGDs and breeds, experience of
the shepherds, or the existence of predator control
programs) (Gehring et al., 2010). Census of losses
gathered from livestock owners may also be unreli-
able (Green and Woodruft, 1983), and questionnaires
do not provide information about how LGD:s interact
with wolves to protect a herd.
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Thanks to a set of military-grade thermal (night-vi-
sion) binoculars (Matis type) with recording capabili-
ties, provided by the Sagem Society, 20 night interac-
tions between LGDs and wolves were videotaped in
2000 and 2004, in the National Park of Mercantour
(NPM) (Maritime Alps). This new technology pro-
vided us a first time view of how LGDs and wolves
interact on alpine pasture (for more details see Landry,
2013). Although those images provided valuable in-
formation, the number of dogs, wolves and locations
was insufficient to draw any conclusion. Fortunately,
we had the opportunity to conduct further observa-
tions, resulting in the implementation of a new pro-
ject named “CanOwvis”, designed to study night-time
interactions between LGDs and wolves.

The main objective of the CanOvis project is to
study the LGDs’ innate and learned abilities to protect
flocks. Furthermore we want to know how internal
(e.g. age, sex, physical conditions) and external factors
(e.g. social structure of the group of LGDs, density of
predators, shepherding) influence their eftectiveness. To
achieve this goal, we plan to record: a) interactions be-
tween LGDs and wildlife, focusing on wolves (mainly
during the night); b) LGD and flock movements, to
study LGDs spatial distribution relative to the herd; c)
LGD vocalisations, to study their eftect on other LGDs
and wolves. We will also study the practical knowledge
of shepherds about predation and protection.

22

In the summer of 2013 we set up a pilot study
to test the equipment (e.g. GPS collars), logistics and
the sampling protocols. During this testing period we
collected night-time footage of LGD-wolf interac-
tions that we present in this article. The results are
preliminary but suggest the need to select LGDs for
alpine pastures based on new criteria, as well as the
need to refine their training, monitoring and man-
agement in the herds.

The study area is located in the southern French
Alps (Alpes Maritimes department) where frequent
wolf damage is recorded. In 2013, 2,416 head of live-
stock, mainly sheep, resulted in producer compensa-
tion, which constitutes 39% of wolf-damage compen-
sation in the whole country (Yoann Poncin Bressan,
DREAL Rhéne-Alpes, pers. comm.). This region rep-
resents a typical alpine landscape with forests (e.g. Larix
decidua), meadows and heaths. On southern slopes, the
forest edge can reach up to 2400 metres. Its location
near the sea and a rapid elevation on a few kilometres
make this territory extremely rich in plant and ani-
mal communities (Muséum National d’Histoire Na-
turelle 2003-2013). The study was conducted in the
MNP Five species of wild ungulate inhabited the area:



red deer (Cervus elaphus), roe deer (Capreolus capreolus),
wild boar (Sus scrofa), mouflon (Ovis aries musimon) and
chamois (Rupicapra rupicapra).

We selected three flocks (Fig. 1), which graze on
pastoral units (PU, alpine pastures where a particular
sheep flock grazes during the summer season) based
on three criteria: the past and current pressure of wolf
attacks (high and low), the PU’ accessibility and the
willingness of the sheep owners to participate in the
project. Two PUs had high wolf pressure. One of the
flocks grazes in the core area of the MNP where no
shooting permits (to defend the flock

THE CANOVIS PROJECT

We also fitted LGDs with GPS collars (I-gotU GT-
120) during the night-time surveillance. Since wolf
chasings by LGD last an average of 5 seconds to 2 min-
utes (Landry, 2013), we adjusted the GPS collars accord-
ingly with a threshold speed of 10 km/hour. A point was
recorded each 10 seconds (primary interval) under this
speed limit (maximum displacement of 20 m) and each
2 seconds after that (secondary interval). The GPS au-
tonomy was around 20 hours and so we fitted the dogs
with the GPS collars every evening and removed them
the next morning to charge the battery during the day.

or cull a wolf) are issued (MEDDE and e Parc national du Mercantour
MAAE 2013). The number of sheep 7 — ) e

per flock ranged from 1,750 to 2,500 ~—t PR s
head and altitudes range from 1,500 to = smee _“‘_"“"*‘" ( E g E.: _

2,550 MASL”. One PU had two flocks _ — e

at the beginning of the grazing period = b R T e
(500 and 2,000), and then was gathered o A

in one herd at the end of the summer
(due to frequent wolf predation on the
small herd). All flocks were protected by
LGDs, mainly Great Pyrenees (GP) or
crossbreds (GP x Maremma sheep dog).
One of them had 11 LGDs and the oth-
er two had 4 LGDs each.

The sheep were observed during
their night-time bedding, penned or
free, from a distance of 100 to 700 m.
Observations lasted from one hour be-
fore sunset until sunrise. We used a long-
range infrared binocular designed for the
army (SAFRAN/Sagem) connected to
a video recorder. Everything emits ther-
mal radiation and those of animals are
infrared. The warmer the object s, the
brighter it appears on the screen (Fig. 2).
Therefore, animals are easily detectable,
even at a distance of more than 3,000 m
(but not necessarily identifiable). In our
study, the practical distance for video
analysis was 700 m.This equipment does
not allow sound recording (e.g. LGDs
vocalizations).
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Fig. 1. Location of the three UP in the National Park of Mercantour (Maritime Alps).

* Meters above sea level.

Fig. 2. The back of the sheep is more insulated and appears darker in comparison
to the two wolves, on the left lower section of the image, that are less insulated
due to their short fur. Photo: CanOvis/NPM.
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We observed flocks during five working sessions
for a total of 23 nights (3-7 nights per session) of sur-
veillance. We recorded 9 events involving wolves (of
which 3 were attempted attacks) (Table 1), at least 23
with other wildlife (7 with red foxes Vilpes vulpes,
3 with chamois Rupicapra rupicapra, 3 with red deer

Cervus elaphus, >10 with Lepus ssp) and 2 events with
stray dogs. Additionally, we recorded more than 10
hours of wolf footage.

LGDs’ responses towards wolves ranged from no reac-
tion, barking, social or close contacts (33% of the events)
to chasing (Table 1). One dog fitted with a GPS collar
reached a speed of >40 km/h during a chase (which
was also filmed). The length of the pursuits varied from

Table 1. Synthesis of the night interactions between LGDs and wolves on three PUs in the National Park of Mercantour during

the summer of 2013.

PU’. altitude, Nr. Date and nr.
flock size, damage of LGDs of events
reports/nr. losses

30.07-02.08
Entraunes 4 1
1,500-2,000 MASL
2

1,750 head

13 attacks/

/15 head lost

3

*The other stays 5-10 m away from the LGD.

Wolves’ behaviours

2 wolves attempt an attack on the
flock confined to an electric fence.

a. Two wolves approach a LGD

(the flock is located at 50 m).

One” (high posture) smells the dog
(shoulders, back and head). Contact
during 38 sec. Retreats for 5 m,
returns (no contact), leaves again.
d. Returns after 35 sec. Sniffs the

ground around the dog during 30 sec.

No contact. Leaves.
g. Wolves escaping.

2 wolves roaming around the flock.

**The LGD sniffed by the wolf showed the same posture towards the two LGDs.
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LGDs’ reactions

A LGD raises its head.

b. LGD stays still, no movement.
High posture. Turns head to

the opposite side.

c. LGD orients itself towards the two
wolves. High posture (hackles raised).
e. No reaction.

f. Two LGDs™ standing close to the
flock chase the wolves (82 sec. after
the last encounter). A third dog joins
the group.

h. Long chase >1 km.

No reaction.



PU, altitude,
flock size, damage
reports/nr. losses

Millefonts
1,900-2,300 MASL
2,000 head

6 attacks/13 head
lost

Longon

2,000-2,550 MASL

2,000-2,500 head

12 attacks/32 head

lost
14 — 21.09
11 — 16.10

Nr.
of LGDs

11

*A presumably young wolf spent three nights around the flock interacting with the flock and the dogs.

Date and nr.
of events

25-29.08
4*

9-13.08

10

11

12

Wolves’ behaviours

1 wolf spent 3 nights in the vicinity
of the flock (10 hours of recordings).

a. A wolf carefully approaches the
flock (not surrounded by a fence),
attacks, captures a sheep by the neck,

4 other attempts to catch other sheep.

The attack lasts 50 sec. No sheep
were wounded.
c. The wolf escapes.

A wolf carefully approaches the flock
(not surrounded by a fence) and
attacks. Makes 2 attempts to catch

a sheep. The attack lasts 15 sec.

The wolf escapes.

A wolf approaches the flock, walks
alongside the flock, lies down
during 45 sec. at 20 m, stands up and

continues to walk alongside the flock.

Leaves. The occurrence lasts 152 sec.

a. 2 wolves feeding on a lamb.
c.The 2 wolves approach the LGDs
—~>bow behaviour.

e. The 2 wolves return to feed on
the carcass.

1 wolf passes by the flock at 300 m.
Feeds on a lamb killed during the day.

a. 4 wolves pass by the flock at 300 m
(at the same place, during the same
night).

Feed on the lamb. Social interactions
between the presumably two parents
(double marking). Leave the carcass.
c.The four wolves chase the LGDs.
Stop to drink in a stream.

Two wolves pass by the flock at a
distance of 200 m.

Two wolves return to the rendezvous
site passing by the flock at a distance
of 200 m. One wolf is carrying food
in its mouth. The other is limping.
Marking behaviour from the latter.

The pack has changed its rendezvous
site, presumably after a hunter
discovered it. The pack was filmed 2
km from the flock.

LGDs’ reactions

Difterent responses of the LGDs:
from no reaction to chasing (>1 km).

b. LGDs bark. Seem to search for
the source of the flock disturbance.
Chase the wolf.

LGDs bark. Chase the wolf.

No reaction.
A LGD barks. The wolf was already
approaching the flock.

b.A LGD approaches and sniffs

the ground.

d.The LGD chases oft the two wolves.
. The LGD leaves the area sniffing
the ground.

No reaction.

b. A LGD chases the four wolves.
Then it suddenly flees before the
wolves chase it. Another LGD,
which was joining the first one

is also escaping.

No reaction.™

No reaction.

We have recorded 10 hours of video material on this wolf. To simplify the table, we summed all the interaction in one event.

*It’s interesting to note that just before the appearance of the wolves, the LGDs and herding dogs were barking
very loud after which the herding dogs began to howl. Suddenly all the dogs stopped vocalizing.
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a few hundred meters to more than one kilometre (Fig.
3). Prior to or during long chases (n=3), the wolf being
chased seemed to wait for the LGDs instead of running
away. In one case, the wolf being chased stopped and
watched the LGD running by, even though 2 minutes
before it was confronted by it and displayed a fearful
aggressive behaviour (with low posture, ears back, tail
under the belly, mouth wide open) (Fig. 4).

Fig. 3. Routes of one LGD chasing a wolf (pink lines). The blue
polygon encloses a chase anti-clockwise initiated in the shepherd
hut (yellow square), where the flock was bedded, ending at the
blue triangle. The orange polygon encloses a second chase,
clockwise from the shepherd hut, ending at the orange triangle.
Image from Google earth.

Fig. 4. A wolf (on the right of the image) facing a LGD (on the
left). Photo: CanOvis/NPM.
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In two separate events, a LGD did not chase away
two wolves which were standing nearby. In the first
occasion, one wolf approached the LGD and sniffed
it (Table 1). In the other event, the LGD snifted the
ground and approached two wolves feeding on a
sheep carcass. The wolves then approached the LGD
and attacked. The LGD defended itself by chasing
them away. After that the wolves returned to feed
on the carcass, while the LGD retreated snifting the
ground. On two PUs, wolves and LGDs were seen in
proximity of each other (less than 100 meters apart)
near the shepherd’s hut (less than 100 meters away),
without interacting.

Responses of LGDs towards other wildlife ranged
from no reaction (especially towards hares, including
Lepus timidus and Lepus europaeus), to barking with a
short approach (<100 m) (Lepus ssp, red deer), and
chasing (chamois and red fox), although always short-
er than in the case of wolves. The LGDs’ responses to
stray dogs included chasing and social interactions (a
neighbouring LGD male managed to enter the flock
to reach a receptive female despite the presence of
three other male LGDs).

Barking by LGDs did not prevent a wolf from at-
tacking the flock during the first videotaped attack.
During the second attack, on the following night, the
wolf stopped the attack after LGDs barked; but LGDs
were closer than the previous night.

Thanks to the infrared binoculars, we were able
to collect a remarkable set of images of interactions
among LGDs and wildlife near flocks of sheep on
summer pastures. We observed wildlife and especial-
ly wolves during all sessions. Wolves were observed
passing by the flock, feeding on freshly killed sheep
or attempting to attack sheep, despite the presence
of LGDs. Wolves were apparently unafraid of LGDs.
Although wolves were chased by LGDs or had ago-
nistic encounters, these experiences did not prevent
them from returning the same or following nights.
Moreover, we recorded several occurrences in which
a single LGD faced a wolf and exaggerated its behav-
iours instead of attacking, allowing enough time for
the wolf to escape. Thus, the LGDs observed (either
naive or experienced with wolf encounters) seemed



to be very cautious around wolves. These results,
which corroborate those of the previous study (Lan-
dry, 2013), strongly suggest that LGDs (or at least the
dogs we observed) may be considered as a primary
repellent (Shivik et al., 2003), namely they disrupt a
predator’s behaviour (Coppinger et al., 1988), but do
not permanently modify their behaviour as a second-
ary repellent could do, through associative learning.
Therefore, it is likely that wolves become habituat-
ed to LGDs, suggesting that no long-term avoidance
learning occurs (Landry, 2013). It also seems that both
LGDs and wolves evaluate the risk of an escalating
confrontation. If LGDs play only the role of a primary
repellent, the risk (i.e. to be wounded) for the wolves
remains low. Therefore, the protection of the flock
depends primarily on the physical ability of the LGD
to consistently disrupt predatory behaviour night af-
ter night or to win a fight. This ability (to win an
all-out contest) was called resource holding potential
(RHP) by Parker (1974) to distinguish physical fight-
ing ability from the motivation to persist in a fight.
Therefore, the probability to win a fight depends not
only on physical components, but also on motiva-
tional aspects (Parker, 1974), which depend on the
value of the resource as well as the perceived prowess
and motivation of the opponent (Barlow et al., 1986).
Daring (which equals aggressiveness to Hurd, 2006)
was proposed as a third variable, which plays an im-
portant role in determining fight outcome (Barlow et
al., 1986). Daring (or aggressiveness) is the readiness
to risk an encounter, to enter, or to dare to escalate
an aggressive interaction (Barlow et al., 1986; Hurd,
2006). These factors (RHP, motivation and aggres-
siveness), which were first applied to fish, might be
useful on other species like guarding dogs, to be em-
ployed as a toll to improve protection abilities. Based
on behavioural models, these factors affect the choice
of whether and when to escalate a confrontation
(Hurd, 2006). Animals with higher RHP may escalate
more as they have less to fear in a physical fight (Hurd,
2006). Individuals with higher subjective resource val-
ues may define winning as very important and more
readily escalate an aggressive interaction (Hurd, 2006).
Yet, it 1s difficult to know how wvaluable this resource
(flock, sheep) 1s for a LGD and if it is correlated to the
strength of the social bond to it (which is thought to
be the first step of the protection success, Coppinger
et al., 1988). LGDs traditionally used in Eurasia are
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taller than wolves, giving them theoretically higher
RHP. Aggressiveness may be more important than the
RHP and motivation to win a fight, at least in some
species (Hurd, 2006). Therefore, the LGDs’ aggressive-
ness may be a selective criterion as already pointed
out by Green and Woodruft (1990) and rarely used in
western countries. Daring (aggressiveness) appears to
be an inherent property (Liinamo et al.,2007) and is a
component of the temperament (or personality) of an
individual (Barlow et al., 1986). Therefore, tempera-
ment may play a major role in flock protection, which
corroborates the findings of McGrew and Blakesley
(1982), who observed that LGDs with a clumsy or shy
temperament were more often challenged by coyotes
in contrast to aggressive/bold individuals. Moreover,
aggressiveness is independent of the effect of RHP
and resource value (Hurd, 2006). Thus, selecting ag-
gression among LGDs may be beneficial for the pro-
tection of the herd.Yet, in touristic areas like the Alps,
it will be essential to ensure aggressiveness is maximal
towards predators while it is minimal regarding hu-
mans. Selecting aggressiveness against predators may
also increase aggression towards companion or hunt-
ing dogs, which will lead inevitably to conflicts with
hikers and hunters. The level of LGD aggressiveness
towards predators varies among breeds and bloodlines
suggesting an input of artificial selection. For exam-
ple, eastern LGDs, like the Karakachan from Bulgar-
ia, are known to be more aggressive (and territorial?)
towards intruders (Sedefchev, 2005). According to
Sedefchev (2005), the success of the LGD is its read-
iness to confront and fight, which seems not to be
the case with GP. Compared to other breed, GPs are
known to be less aggressive towards humans and dogs
(Green and Woodruff, 1988) and therefore were rec-
ommended for touristic areas (Andelt, 1992; Hansen
and Bakken, 1999; Landry, 2004). It was assumed that
wolves would avoid LGDs, because the first instinct
of a predator is not to feed, but to avoid hazard (e.g.
Coppinger and Coppinger, 1993), and that their pres-
ence would interrupt their predatory sequences (e.g.
Coppinger and Schneider, 1995). Thus, the lack of
readiness to escalate might indicate that the LGD is
not a real obstacle and that the wolf’s success is just a
question of time (the balance of costs and benefits is
in its favour). In areas where LGD traditions were lost,
the developmental environment in the sheep culture
might not be similar enough to the ancestral one to
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elicit the proper behaviour from the dogs
— if indeed they have any of those genes
left because of selective breeding during
recent years (Coppinger and Coppinger,
2005).

Our preliminary results and those of
Landry (2013) demonstrate that LGD barks
alone often do not modify wolves’ on-go-
ing behaviours (60% of the cases in Lan-
dry, 2013), which corroborate the findings
of Linhart et al. (1979) and McGrew and
Blakesley (1982) on coyotes, and the ide-
as of Sedefchev (2005) regarding wolves.
Because barking is easy to pinpoint (Cop-
pinger and Feinstein, 1991), they might give
valuable information to the wolves about
the LGDs’ location, the number of individ-
uals, their distance and maybe even tem-
perament (McGrew and Blakesley, 1982).
Nevertheless, LGDs’ barks can attract other
LGDs even if they are not able to observe the scene
(Landry, 2013). These observations suggest that LGDs
vocalisations might transmit information. Indeed, the
length of the barks and their frequency vary according
to the context (e.g. type of intruder and threat), which
suggests a function of communication (Yin, 2002;Yin
and McCowan, 2004; Maros et al., 2008). Therefore,
the effect of LGDs vocalisation on both LGDs and
wolves will be studied in our project.

We have regularly observed LGDs leaving the flock
in the early morning to defecate and urinate before
returning. LGDs and wolves can also defecate on the
same spot. In our PUs, these scent “markings” did
not prevent wolves from passing by or from attacking
the flock, which supports the findings of Linhart et
al. (1979) and McGrew and Blakesley (1982) on coy-
otes. Moreover, a recent study using a “biofence” made
of non-native wolves faeces, urine and scratch marks
showed ambiguous results as wolves regularly crossed
the “forbidden” invisible line (Ausband, 2010). There-
fore, LGDs markings should not be considered effec-
tive in preventing attacks as it is sometimes claimed.

MacNulty and  colleagues (2009) demonstrated
adult wolf predatory performance declines with age
and that an increasing proportion of senescent indi-
viduals in the wolf population depresses the rate of
prey ofttake. Moreover, the performance weakening
is correlated to the physical condition (Gurven et al.,
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Fig. 5. During day-time, flocks scatter on large areas, which makes them
difticult to protect. Photo: CanOvis/INPM.

2006). As an analogy to these results, the same may
happen with the LGDs protecting a flock of sheep.
Thus, the maintenance of the LGD, its age (which
are RHP components), and the age structure of the
LGDs’ group are also key factors in protecting skills.
But the latter will be ineftective if the females’ heats
are out of control. The energy to protect the flock is
wasted on courting females and fighting males. In our
case, a strange male LGD managed to reach a female
in heat in the middle of the flock despite the presence
of three males, probably because they were wounded
during a fight at the beginning of the evening.

We videotaped particular wolves staying nearby
flocks (roaming, marking), attempting attacks (with-
out being successful), and interacting with LGDs.
Based on behaviours and phenotypes of such wolves,
we speculate they could be young wolves learning
how to hunt and testing LGDs. Consequently, if these
first encounters are not associated with negative con-
sequences, we hypothesize they will learn that LGDs
and shepherds are not a danger and will perceive
sheep as an available resource. This knowledge may
then be passed to the next generation through asso-
ciative learning. Thus, more aggressive LGDs may be
necessary to teach young wolves that encounters with
LGDs have severe consequences.

To date, observations suggest that shepherds are not
perceived as a threat for wolves. For example, during



encounters shepherds can only yell or throw stones
with minimal observed eftects. Even if they could get
the permission to use a gun (MEDDE and MAAE
2013), the majority of them do not ask for such a per-
mit or leave the gun in the hut. Wolf flight distance
when approached by a shepherd is typically less than
100 m to as little as 30 m (J-M Landry, unpub. data).
Recently, shepherds reported being challenged by a
wolf while trying to recuperate a recently wounded
lamb. Such emerging testimonies might be correlat-
ed to an increase in day-time attacks (which reached
52% of all attacks in 2013 in the Alpes Maritime De-
partment, P Merlot, DDTM 06, pers. comm.).

A shepherd’s daily job is to lead, care for, gather
the flock for night-time bedding and feed the LGDs,
as well as to monitor and adapt to available forage
on summer pastures. Some shepherds continually fol-
low the flock, while others observe from a distance to
have a better overview. A herd of 1,500-2,000 head of
sheep can easily scatter and occupy a large area (Fig.
5). Oftentimes, the topography is rough and heavily
vegetated, leaving the flock out of view and more
vulnerable to wolf predation.

The efficacy of LGDs protecting a flock depends
on several internal and external factors. The way of
managing the group of LGDs (e.g. neutering selected
individuals) is the first step and can be easily applied if
clear rules are ascertained (e.g. to respect an “age pyr-
amid” of experience within the LGDs’ group, which
experienced dogs are the most representative, to take
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into account agonistic interactions between dogs) But
it is not always obvious for sheep owners or shepherds,
especially for those who have little experience with
LGDs. The selection of inborn abilities like protecting
a flock, RHP, motivation and aggressiveness (or “dar-
ing” temperament) may be serious criteria to consider,
as would be their capacity to learn from external events
(e.g.social learning) and internal experiences (e.g. own
experiences). The population of the main “breed” (GP)
used in France went through a severe bottleneck due
to the disappearance of large predators. Since then, se-
lection was based on phenotypic criteria and even do-
cility rather than on protective behaviours. Currently,
unreliable LGD selection is implemented on the new
alpine LGD populations (nearly 1,400 dogs).

As wolves are able to develop strategies to approach
a flock without being detected (Boitani, 1982) or to
attract LGDs to one side, while others attack on the
other side (Coppinger and Coppinger, 1978), the suc-
cess of the LGDs depends not only on internal factors
(RHP, motivation and aggressiveness), but also on ex-
ternal factors (e.g. size of the flock, topography, weath-
er). Therefore to make a selection, we need solid crite-
ria independent of these external factors (e.g. predator
density and age structure, wild prey availability, PU
topography) or subjectivity, which may bias the re-
sults. The only way to discover these criteria is to study
LGDs protection skills by observing how they react to
wolves and how the latter counter-respond. Because
wolf attacks occurred mainly during night, the use of a
set of thermal (night-vision) binoculars is obligatory to
study interactions between LGDs and wolves, which i1s
one of the main objectives of the on-going CanOvis
project.
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PAYING ATTENTION TO THE CONTEXT
IS IMPORTANT WHEN MANAGING COMPLEX
HUMAN - WOLF - DOG RELATIONSHIPS

Nicolas Lescureux , Sider Sedefchev , Wojciech Smietana , John D.C. Linnell

1. Introduction

In the European continent, the impacts of social
and ecological changes during recent decades has led
to a general trend for the “lowlands” to see an inten-
sification of agriculture and increase in human popu-
lations and the “highlands” (and other marginal areas)
to see a reduction in extensive agriculture and a de-
crease in human population (Meeus et al., 1990; Mac-
Donald et al., 2000). The reduced human pressure on
habitats has led to the reforestation of the landscape
and the recovery of wildlife species — including high-
ly symbolic species like wolves and bears (Linnell
et al., 2008). These changes are also creating a wide
range of challenges for rural populations, and what is
often perceived as environmental “benefits” (mostly
among the urban public) such as the recovery of wolf
populations becomes the most contested symbols of
“negative” change (mostly among the rural public).

There has been widespread resistance among rural
people against accepting the presence of nature pro-
tection activities in general, notably the recovery of
large carnivores, and adopting the technical measures

*Corresponding author: nicolas.lescureux@gmail.com

that accompany nature protection actions [e.g. intro-
duction of Livestock Guarding Dogs (LGDs), electric
fences, night-time enclosure of sheep]. This shows that
there has been a failure to recognise and understand
the importance of the socio-cultural aspects of hu-
man-wildlife conflicts. Indeed, while the ecological,

economic and technical aspects of these conflicts have
been widely studied across Europe, the social science
toolkits have only been recently deployed. This is de-
spite widespread recognition of the importance of
non-economic social issues such as loss of identity
and tradition in the face of change, the recognition of
local knowledge and way of life, as well as the specific
link between livestock breeders and domestic animals
at work (Ingold, 2000; Hochtl et al., 2005; Porcher,
2006; Martin et al., 2013).

Environmental anthropology can potentially make
a very important contribution to this topic and to
understand the complex system in which people’s
perceptions, knowledge and practices are embedded.
By shedding light on the overall context, anthropol-
ogy can explore the way people perceive their place
in nature, the overall relationship between nature and
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culture, and especially the fundamental relationship
between wild and domestic that lies at the heart of
the modern conflicts in rural areas. In order to make a
direct link to both anthropological conceptual models
(nature vs. culture, domestic vs. wild) and concrete
attempts to address material aspects of the conflict
(adoption of protection measures) we have recently
completed an ethnographic field study to understand
how the domestic dog can modulate the human —
wolf relationships.

We set out to explore the role of the dog in mod-
ulating the relationships between humans and wolves
(Lescureux and Linnell, 2014) in three countries: the
Republic of Macedonia, Poland, and Bulgaria. These
countries have different practices in terms of hunting
and sheep breeding, allowing us to compare diffe-
rent types of human — wolf relationships according to
the way that hunting dogs and LGDs are used. Our
main conclusions concern 1) the potential impact of
LGDs on landscape in a context of rural abandon-
ment, 2) the contrasting uses of LGDs in traditional
and modern contexts, and 3) the surprising potential
negative effect of LGDs in a context of shared land-
scape between livestock breeders and hunters. These
conclusions allow us to draw some practical recom-
mendations in terms of mitigation measures in carni-
vore conservation actions. We observed differences in
sheep breeding practices and also differences in the
way local people are using LGDs between Macedo-
nia, Bulgaria and Eastern part of Polish Carpathians.

These differences are mainly due to the fact that
while livestock breeding traditions, including the use
of LGDs, have been kept in Macedonia, few tradi-
tional livestock breeders remain in the Polish East
Carpathians. Most of our Polish informants were new
livestock breeders also working with other agricul-
tural and non-agricultural activities in parallel. The
situation in the Pirin mountains of Bulgaria is some-
how intermediate. Some livestock owners are breed-
ing sheep as their main activity. They own a flock and
have been traditionally keeping LGDs. Others just
own a few sheep and flocks from several owners are
cooperatively herded. These herders have only started
to use LGDs in the last decade thanks to the com-
bined actions of environmental and rural develop-
ment NGOs (cf. Sedefchev, 2005).
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The difterences between countries allowed us to
observe the impact LGDs can have on livestock bree-
ders’ use of their landscape. Indeed, most Macedonian
livestock breeders from the Sharr Mountains are still
transhumant and migrate to alpine pastures during
summer, grazing their sheep in open landscapes
with the help of shepherds and LGDs. In a context
of rural abandonment and shrub encroachment on
alpine pastures, LGDs allow the maintenance of sheep
grazing in places where it would be dangerous (from
the point of view of depredation risk) to graze without
dogs, i.e. in shrub covered places or even in the forest
when temperatures are too hot for the flock to be in
the open during the day. Dogs are constantly scanning
the area when the flock 1s moving and especially
emboldened by the shepherds when coming close to
dangerous areas.

In the eastern Polish Carpathians, only a few of
the livestock breeders we met were still transhumant.
Many sheep breeders kept their sheep close to the
village, inside fenced fields or fenced meadows with
one or two livestock guarding dogs inside (cf. also
Smietana, 2005). There were no shepherds staying
with the sheep, and they freely grazed inside their
enclosures. In this context, LGDs do not help the flock
graze in bushy places or in the forest. However, most
of these fenced meadows are surrounded by forest
and are potentially highly exposed to wolf attacks.
Electric fences are only being used to protect sheep
during the night in Poland. Therefore, in this situation
the use of LGDs prevents the wolf from coming into
the non-electrified enclosures, and allows livestock
breeders to keep sheep without attending shepherds
in meadows surrounded by forest and wolves.

Our investigations clearly show that LGDs have
a potential (indirect) impact on the landscape, since
they permit shepherds to avail of grazing sites close
to and even inside the forest. Moreover, in a context
of rural abandonment and bush encroachment like
in the Balkans, LGDs can potentially slow down the
vicious cycle of land abandonment leading to loss of’
grazing pastures and increased difficulties to maintain
livestock breeding activities. Our results also show
contrasting approaches to landscape and wolf presence
in contrasting situations that we can analyse following



the ancient Roman classification of landscape. In the
Balkans wolves have always been present and shepherds
kept their traditional husbandry methods to protect
the flock. They “fight” against the wolf which is
conceptually viewed as crossing the perceived border
between silva (forest) and saltus (grazing area) or ager
(cultivated fields) (Lescureux and Linnell, 2010).Thus,
LGDs are used to maintain borders (between the
“domestic” flock — and the “wild” wolf) and also to
cross it in the other direction, allowing herders to go
into the forest (silva) with the sheep.

In the eastern Polish Carpathians, wolves have
always been present too, and it is rather livestock
breeding which is coming back and having to adapt
to a difficult situation (meadows surrounded by
forest). Breeders are adopting some of the traditional
husbandry methods which are still in use in the
Tatra Mountains (a mountain range in the western
Carpathians on the Polish/Slovakian border), but are
also adapting them to the context of village meadows
close to the forest, not using shepherds but combining
LGDs and electric fences. Thus, they can maintain the
presence of saltus enclaves inside the silva landscape.

During our investigations, we had the opportunity
to meet three types of LGDs users:

1. Livestock breeders (LB) who are traditionally
using LGDs;

2. LB who were using dogs other than LGD
breeds, but had started to use LGDs for the
first time;

3. LB who started this activity without
familial traditions and started to use LGDs for
the first time.

In the Balkans, where traditional use of LGDs has
been retained, sheep are always grazed on unfenced
pastures by one or several shepherds accompanied
by several LGDs whereas in the eastern Polish
Carpathians we met many people who left the sheep
alone with one or two LGDs in an enclosure, but
without an attendant shepherd. Even though LGDs are
always considered as relatively independent animals,

LIVESTOCK GUARDING DOGS IN EUROPE

Sheep flock with shepherd and livestock guarding dogs in open

landscape in Macedonia. Photo: Nicolas Lescureux.

In Bieszczady area, many small flocks are kept on forest meadows,
protected by a fence and one or two dogs, in the absence of shep-
herds (eastern Polish Carpathians). Photo: Nicolas Lescureux.

Hunting dog “Balkanec” from Macedonia. These dogs are used to
hunt wild boars, hares, and foxes but can sometimes be killed or
injured by wolves and in some areas it happens they are killed by
livestock guarding dogs (Republic of Macedonia). Photo: Nicolas
Lescureux.
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Rural abandonment is highly visible in mountain villages from north western Macedonia. Photo: Nicolas Lescureux.

it appeared quite obvious that when shepherds are
present on the Balkan pasture, dogs and shepherds
acted as partners. Both shepherds and dogs observed
each other looking for cues to know how to react. If
dogs smelt something, shepherds would notice it and
encourage them to search and eventually to attack the
intruder if it was dangerous for the flock.

This partnership between LGDs and shepherds
appears to be characteristic of their traditional use and
has to be kept in mind in the different projects try-
ing to reintroduce the use of LGDs in places where
they have disappeared (e.g. the Alps), or have never
been used (e.g. the Nordic countries). The danger is
that dogs can show unwanted behaviour (e.g. chasing
wildlife, attacking sheep, attacking hikers and pet dogs)
and will not be corrected if used in the absence of a
shepherd. The use of dogs without permanent shep-
herding can be a common feature where LGDs are
being reintroduced in western Europe. Indeed, due
to low agricultural income in sheep breeding, high
labour cost and the lack of appropriate infrastructures
(such as cabins), many livestock owners can’t afford to
hire shepherds. Using LGDs without shepherds may
require a selection for very different traits (i.e. less ag-
gression) than previously which may possibly reduce
their effectiveness against large carnivores.
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In the Balkans, hunters traditionally hunt in groups,
especially for wild boar, and use several free-ranging
dogs which are released in the forest in order to drive
the wild boar towards the hunters. The coexistence
of this hunting method with wolf presence generates
two types of conflicts. Firstly, there is a direct conflict
between hunters and wolves since hunting dogs are
sometimes killed by wolves. Almost all hunters we met
in Macedonia reported they had experienced having
dogs injured or killed by wolves. A second conflict
occurs when dogs are lost for several days. Looking
for food, they go out of the forest and end-up in the
mountain pastures. Even if they do not attack the
flocks, they can be killed by LGDs who are protecting
the sheep against intruders. Therefore, some conflicts
emerged between hunters and livestock breeders and
there have been cases when hunters have killed LGDs
in retaliation. Such conflicts didn’t appear to exist in
the eastern Polish Carpathians since the hunts are op-
erated in a different way and hunting dogs are rarely
lost in the forest, and also rarely killed by wolves. No
conflicts appeared to exist there between hunters and
livestock breeders about LGDs killing hunting dogs.



The first interesting conclusion that can be drawn
from these conflicts is that behind an apparently ho-
mogenous rural response to an agent like the wolf,
there can be internal divisions and conflicts between
difterent traditional practices related to wolf manage-
ment occurring in the same landscape. The second
conclusion is that some conservation actions aiming
at mitigating conflict, like the introduction of LGDs
in places they were absent or from where they disap-
peared can cause unexpected new conflicts. Similar
unexpected conflicts have also been reported from
western Europe with LGDs threatening or attacking
hikers and their pet dogs. Therefore it is important to
pay attention to the social and ecological context in
places where LGDs are still in use and to facilitate a
trans-European transfer of knowledge between tradi-
tional and new users of LGDs in order to properly
implement their introduction, in accordance with the
other existing practices in the landscape like hunting
or tourism.
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TO MITIGATE THE CONFLICT BETWEEN
LARGE CARNIVORE CONSERVATION
AND LOCAL COMMUNITIES

Annette Mertens , Pina Leone, Lina Calandra

1. Introduction

The LIFE EX-TRA project took place between
January 2009 and March 2013 in three Italian national
parks [Gran Sasso and Monti della Laga National Park
(PNGSML), Monti Sibillini National Park (PNMS)
and Appennino Tosco-Emiliano National Park
(PNATE)] and in different areas in R omania, Bulgaria
and Greece. Based on the knowledge acquired in the
previous LIFE project “Improving the coexistence of
large carnivores and agriculture in southern Europe”
(LIFEO4NAT/IT/000144-COEX), of which the
PNGSML was a partner, the LIFE EX-TRA project
offered the opportunity to transfer skills and good
practices concerning the management of large
carnivores to other areas.

One of the lessons learned from the LIFE COEX
Project has been that, although many technical,
legal and economic measures can be used to try to
mitigate the conflicts between large carnivores and
local communities, these tools cannot reduce the
emotional impact that depredation of livestock has
on its owners. The effects of these negative feelings
are that the local communities strongly fight against

*Corresponding author: mertens.annette@gmail.com
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the presence of the wild predators. This can be seen
by several cases of wolves and bears being killed in the
past years, and also by the simple constant lobbying
against the presence of these animals in the area.

Conflicts between carnivore conservation and lo-
cal communities are characterized by a plurality of
actors, interests, motivations, all with difterent ways of
communicating. Often the negative feelings of local
communities towards wolves and bears are an indirect
symptom of other problems associated with issues
such as land use restrictions in protected areas, inade-
quate working conditions for livestock raisers, insuf-
ficient appreciation of local products, and the general
feeling of being abandoned by the local authorities. In
fact, many discussions with local interest groups have
revealed that the conflicts with wolves and bears were
mainly a way to attract the attention of local authori-
ties onto other, more fundamental issues.

The new element that was introduced in the LIFE
EX-TRA project was the attempt to gain a full under-
standing of all the affected stakeholders and, in a second
step, to start a negotiation process between the local au-
thorities in charge of nature management and the most
aftected parties, in order to allow the start of dialogue.



In the project’s first year (2009) a detailed stake-
holder analysis was conducted, based on the consul-
tancy of national experts in the four project countries,
and under the coordination of an international steer-
ing group.

After the first pre-assessment, while sharing the
same theoretical basis, we understood how the me-
thodological approach to the management of envi-
ronmental governance would be different in the four
individual partner countries. The socioeconomic, le-
gal, ecological and geographical conditions were so
different among areas that it became immediately
clear that in each country a common approach had to
be adapted to meet diverse local needs. The support
of specialists in each country has helped to adequately
point out specific problems to be faced in the consul-
tation process.

In the present article the methodology and activ-
ities developed in the three above-mentioned Italian
National Parks are presented.

The preliminary stakeholder assessment phase was
followed by the application of a methodology that
aimed at the management of conflicts through ne-
gotiation with local stakeholders and participatory
planning.

Two sets of negotiation meetings were conducted:
the first set aimed at identifying, some urgent themes
and, consequently, some concrete priority actions.
The second set of meetings was directed at verifying
the results of the previous agreements and at stipula-
ting new ones. Thanks to the mediation of facilitators,
these meetings resulted in the common agreement
on management approaches, which were followed by
concrete interventions on the ground.
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Despite the diversity of the different geographical
areas and the social, political and economic parties
engaged, the starting point in the project required all
involved partners to understand that “environmental
governance'”,is composed by the analysis and compre-
hension of the power dynamics between stakeholders.

We referred to a particular type of governance, re-
lated to the coordination methods of local actions, in
which a plurality of actors operate on a given area,
each one having decision-making power (Lewis et al.,
2003, Turco, 2009a). These powers are far from being
well-defined, but are often intertwined. Furthermore,
they are not solely based on legislation, but also on
cultural heritage and informal social arrangements.
In this perspective the spatially defined approach
that was applied gives a significant contribution to
environmental conflict prevention and management
(Woch & Emel, 1998; Philo & Wilbert, 2000; Faggi
& Turco, 2001) since it involves shared planning in a
bottom-up negotiation approach.

MRS TITUTIOMAL

STAKEHOLDERS STOCKHOLDERS

- Actors involved in the actions of the project or strongly
involved in the Park activities

Actors involved in the Park activities

Indirectly involved actors

Fig. 1. Classification of actors identified in the stakeholder
analysis carried out in the three involved National Parks in
Italy in the LIFE EX-TRA Project, 2009.

In the first year of the project a detailed stakeholder
analysis was developed in cooperation with the staff of
the Department of Human Sciences of the University
of IAquila. This process began with the construction
of a “Map of Actors” (Fig. 1) (Turco, 2009b), a tool that
identifies three typologies of persons and bodies that
are at various levels affected (positively or negatively)
by the presence of large carnivores:

Institutional actors: institutions and functional
agencies empowered by law, with specific pro-
files and tasks;

Stakeholders: private and public bearers of inter-
ests. Their point of view can contribute to large
carnivore conservation and to create consensus
around the undertaken actions. This groups in-
cludes livestock raisers, hunters, veterinarians,
foresters, persons involved in local tourism et
cetera. Stakeholders are selected on the basis
of their representation (boards and institutions,
associations), their effective presence on the
ground, and the fact that they have something
to say about the addressed issue (Bobbio, 2004);

Stockholders: a special category of stakeholders,
who are interested in investing in specific tasks
of a project or issue, in order to make a profit
(tourist operators, farmers, construction compa-
nies), or for image strategies (biotechnological
industries, green business). They can have direct
interests (investors) or indirect ones (Sponsors).

A second dimension was then included in the map
when the actors were divided according to the level of
their involvement in the targeted issue (in our case co-
existence with large carnivores) (Faggi & Turco, 2001):

The first circle (core actors) included all the in-
stitutional actors as well as the stakeholders and
stockholders who were closely and directly af-
tected by the presence of large carnivores in the
area;

1 Governance is the framework of social and economic systems and legal and political structures through which humanity manages itself” World

Humanity Action Trust (WHAT), 2000.
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The second circle included interest groups that
were less strongly affected by the presence of
wolves and bears, benefitting from their presence
only to a certain degree.

The third circle included only those actors who
were indirectly aftected by the presence of large
carnivores (e.g. residents, tourists).

Each of the identified actors is characterized by
different profiles, issues and strategies and, as can be
seen in the figure, the representatives of both the
stakeholder and the stockholders can be involved at
different levels in the conservation issue that is targeted.

The construction of this map of actors has been a
first important step in order to identify all people and
groups to be involved more or less intensively in the
following steps.

A questionnaire was developed in three steps: 1)
production of a preliminary brief version of the ques-
tionnaire, 2) testing of the questionnaire on a restrict-
ed group of persons and, 3) after evaluation of the
results of this test, development of the definitive ques-
tionnaire.

The “hermeneutical” interview technique, which
was applied in the present analysis, is a type of
semi-structured qualitative interview that includes
oriented questions and open replies (Montesperelli,
1998; Dalehite, 2008; Della Porta, 2010).The purpose
of this was to give the interviewees the biggest possi-
ble freedom to express their opinions and suggestions,
in order to most effectively obtain a full-range diag-
nosis of all the factors involved in the conflicts: actors,
issues, conflict setting, level of conflict. It is important
to point out that the interviews did not focus speci-
fically on large carnivores but on all issues concerning
the life of the local communities in the Park areas.
The aim was to detect issues and opinions that are
only indirectly related to the presence of wolves and
bears.

AN INNOVATIVE APPROACH

The analysis of the interviews lead to the classifi-
cation of the existing conflicts based onto a 3-stage
methodology (Turco, 2009a), in which the conflict
dynamics were divided into three stages with an up-
ward dynamic, each of which requires specific mana—
gement interventions. In all three stages, interven-
tions and specific behaviour can cause a decrease of
the conflict level or an increase. If the conflict level
strongly increases it develops into the next step.

1% Stage: An initial disagreement develops into a
permanent tension stage. This happens when diver-
ging positions among current actors emerge, regarding
more or less well-identified issues or interests, but do
not cause open disputes and severe negative attitudes.

274 Stage: If the causes, effects, dynamics and time
frame of tensions are not properly identified, and if
they are not appropriately managed, they can evolve
into a real conflict stage. In this stage diverging po-
sitions are well defined and are expressed in severe
negative feelings and attitudes and in clear and open
disputes. This stage requires an accurate diagnosis in
order to put in place proper mitigation and manage-
ment strategies.

3™ Stage: If adequate mitigation measures are not
applied the arising disputes might spread or connect
to other previously existing issues of any kind, deve-
loping into the conflict network stage. At this stage
controversies grow, developing new conflicts, sprea-
ding into new areas, involving new actors and dyna-
mics. This event can exacerbate the negative feelings,
creating a climate of suspicion and hostility.

Following the stakeholder analysis a series of 16
workshops and 24 individual meetings were carried
out in the three involved National Parks between
November 2009 and December 2011. These mee
tings aimed to neutralize the upward dynamic of the
3-stage model, to manage the identified conflicts and
tensions in order to prevent them from developing
into a more severe stage. Fifteen of the workshops
were developed with the “World Cafe” method and
one with the “Open Space Technology”.
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The World Café method (www.theworldcafe.com)
involves the subdivision of the participants in small
groups and a series of twenty-minute rounds of con-
versation for each group. Each round aims at discus-
sing one specific question, designed for the context
and desired purpose of the session. After the small
group rounds the participants are invited to share in-
sights or other results from their conversations with
the rest of the large group.

The Open Space Technology (OST) (Owen 1998)
can be used in meetings with very variable numbers
of people. The approach is most distinctive for its
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initial lack of structure, in which the group of partic-
ipants then creates the working agenda, as individuals
post their issues in bulletin board style. The issues are
then organized in sets of topics, which are addressed
in dedicated discussion rounds. These resulting notes
are compiled into a proceedings document that is dis-
tributed physically or electronically to all participants.

In addition, specific issues emerging from consen-
sus workshops were discussed more in depth with the
involved stakeholders, in opportunistically organized
and unstructured personal meetings.

It must be pointed out that it is not possible to
precisely plan the number, timing and structure of
such meetings in advance, due to the fact that the
topics and techniques involved in each single meet-
ing result from the previous ones’ outcomes, and
these factors are each time influenced by many fac-
tors such as: 1) main issues raised in the previous
meetings; 2) attitudes of the involved stakeholders; 3)
availability of key stakeholders to participate. There-
fore the whole process is subject to a case-by-case
evaluation of the single steps by the experts and a
consequent adaptation of locations, timing and in-
volved techniques.



3. Results and discussion
3.1. Results of the stakeholder analysis (Turco, 2010)

Following to the construction of the map of ac-
tors, during the stakeholder analysis 462 persons were
interviewed, most of which were institutional actors
and stakeholders (Fig. 2).

The interest groups mostly involved in all the
conflict stages were livestock raisers, farmers and local
communities in general, but also other specific cate-
gories have been involved especially at the tension
level: veterinarians, foresters and hunters.

Regarding wolves and bears, the most concerned
groups were livestock raisers/farmers as well as in-
stitutional actors (municipalities and other local land
management authorities) (Fig. 3).

However, it is interesting to see that only a small
share of causes of conflict was connected to the pre-
sence of large carnivores in the area (Fig. 5). In fact,
in PNGSLM and in PNMS in only 14% of the in-
stances large carnivores were mentioned as an issue
during the stakeholder analysis and in PNATE only
in 10,5% of the cases. Also, issues directly connected
to the presence of wolves and bears have mainly been
categorized in the “tensions” stage (Table 1), where-
as they only very marginally appeared in the other
stages.

In contrast, the analysis has revealed a large num-
ber of issues besides the presence of large carnivores
that are causes or components of the different stages
of conflicts (as defined in the 3-stage model) (Fig. 4;
Tables 1 & 2).

AN INNOVATIVE APPROACH
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Fig. 2. Numbers of persons of different stakeholder groups in-
terviewed during the stakeholder analysis carried out in Italy
in the frame of the LIFE EX-TRA Project, 2009. The Circles
mentioned in the legend (I, II and III) refer to the circles in
Fig. 1 (PNGSML: Gran Sasso; PNMS: Monti Sibillini; PNATE:
Appennino tosco-emiliano).
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Fig. 3. Types of actors mostly concerned with the presence of
large carnivores as revealed by the stakeholder analysis carried
out in Italy in the frame of the LIFE EX-TRA Project, 2009.
“Others” are categories such as persons involved in tourism,
foresters, veterinarians, park rangers (PNGSML: Gran Sasso;
PNMS: Monti Sibillini; PNATE: Appennino tosco-emiliano).

35%

spngste Fig. 4. Types of issues identified

30%

as causes of conflicts as revealed
= PHMS

25%

by the stakeholder analysis car-

20%

WPHATE — ried out in the frame of the

15%

LIFE EX-TRA Project, 2009

10%

(PNGSML: Gran Sasso; PNMS:

0%

Monti Sibillini; PNATE: Ap-
pennino tosco-emiliano).

n4i



In fact, the most severe conflict levels registered

concerned the following two types of issues:

Institutional conflicts between the local communi-
ties and the Park administration, mainly because of
disagreements over the general park management;

Conflicts caused by the presence of overabundant
wild boar populations. In Italy, this species 1s pre-
sent in large numbers and causes severe damage
on agriculture. Due to the restrictions on hunting
in protected areas this issue causes many different
levels of disagreements and disputes between dif-
ferent interest groups.

The analysis has, however, also revealed some lev-

el of consensus for the presence of the Parks, mainly
regarding issues linked to socioeconomic assistance to
farmers and livestock raisers and in terms of improve-
ment of the conditions for the tourism sector.

Table 1. Stakeholder categories and issues involved in the “tensions” stage of the 3-stage model applied in the stakeholders analysis
carried out in 2009 in three National Parks in Italy in the frame of the LIFE EX-TRA Project (for complete tables refer to report at

www.lifextra.it).

Involved categories

Farmers/livestock raisers

Public veterinary services

Foresters

Hunters

Farmers/livestock raisers

General Park inhabitants
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Description of issue

Need to set up a trust relationship between farmers/livestock raisers and park staft;
Difficult dialogue between farmers/livestock raisers and park staff;

Insufficient damage compensation measures;

Few possibilities for appreciation of professional skills.

The presence of park veterinarians during damage assessment is not appreciated because
they seem to represent only the parks’ interests.

Problems to participate in damage assessments due to time concerns.

Wolves kill too many wild boars.

Insufficient economic returns for local traditional products
Disputes about the usage rights of common lands (e.g. assignment of pastures).

General disagreements on the management of the protected territories;

The interventions for rural and socioeconomic development implemented by the Park
administrations are mainly carried out in the core areas, therefore the communities in the
peripheral areas only suffer from restrictions and do not enjoy any benefits.



AN INNOVATIVE APPROACH

Table 2. Stakeholder categories and issues involved in the “conflicts” and “conflict network” stage of the 3-stage model applied in
the stakeholders analysis carried out in 2009 in three National Parks in Italy in the frame of the LIFE EX-TRA Project.

Involved categories Description of issue

General Park inhabitants Lack of political and legal representative of the Park and of clear figures with whom to

interact (PNGSL);

Request of some communities to leave the Park.

Local institutions, Conflicts about wild boar management:
associations, scientists 1) Political and ideological conflicts — the local authorities use the presence of wild boars
and farmers as an excuse to attack the Park;

i1) Scientific conflicts — contrasts between different opinions about population size and

management methods;

iil) Legal and economic conflicts — claims, economic damage — the wild boar is a “symptom”

of other conflicts.

Following the stakeholder analysis, from No-
vember 2010 to March 2011, a first set of “feedback
meetings” was organized in order to communicate
the results of the stakeholder analysis to the persons
who have been interviewed. These 6 meetings were
attended by a total of 163 persons.

The main issues that emerged from the feedback
meetings were then discussed in the following parti-
cipatory workshops. These issues were:

a. Wildlife management;
b. Regional tourism development;

c.Absence of institutional bodies: the Board
of Directors — Community Park;

d. Support services in the territory;

e. Listening to citizens’ concerns (the proper
strategy to achieve some of these major goals).

After the feedback meetings two Consensus Work-

shops (CW) were held in each area, with the follow-
ing objectives:

CW1

1) Joint identification of actions to be encouraged
in relation to the needs of the stakeholders in the
area, based on the principle that, given the limi-
ted human, material and financial resources, “we
couldn’t do everything”;

i) Joint identification of the methods and time
frames to achieve the identified objectives, based
on a fundamental principle of reflexivity: “we try
to understand what we do when we do it, and
not later, when it may be too late to correct the
mistakes”’;

CWwW2

1) Assessment of the feasibility of the agreements,
through specific finalized meetings, based on
the principle that “the agreements have to be
respected; if something did not work we have to
try to understand why it didn’t”;

i1) Implementation of agreements to boost the
participatory practice at the end of the project and
let it continue in the future.
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These consensus workshops did not work inde-
pendently of each other; on the contrary, they were
closely and explicitly related. In the second round of
meetings the facilitators recalled the issues that had
emerged in the first workshops, and they publicly ex-
plained which goals had been achieved, which had
been partially achieved, which were subject to further
assessments and which had not been achieved.

The first sets of Consensus Workshops were at-
tended by 154 persons in 4 meetings; the second one
was attended by 126 persons in 4 meetings.

Between the first and the second set of workshops, 6
thematic meetings were held, aimed at strengthening and
preparing the second event, in particular with more ac-
tive stakeholder groups, which presented an higher con-
flict level. These meetings were attended by 129 persons.

The results achieved in the participatory process
can be classified in four main outputs:

1. Concrete interventions in the field. These were
agreements between the local authorities and the in-
terest groups about specific activities and/or tools to
be implemented in order to decrease depredation or
to improve the working conditions of local livestock
raisers, namely:

a.Veterinary assistance to livestock raisers for
sheep and cattle;

b. Distribution of materials to about fifteen
farmers to build permanent collective fences
in order to protect calves born in the pasture,
and to prevent damage from wolves, in PNGSL;

c. Co-funding for the installation of 16 electric
fences on livestock farms in PNMS;

d. Initiation of the RECANDO Program in
PNMS, which foresees the construction of
a network of exchange of livestock guarding
dogs between farmers;

e. Installation of a feeding site for vultures
and other raptors in PNMS. This allows the
shepherds to dispose of livestock carcasses
without having to pay for the intervention
of the public health services which causes
a consistent additional cost;
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t. Development of a wolf monitoring program
with the participation of local stakeholder
groups.

2. Legal/institutional improvements such as

adaptation of regulations for the control of wild

boars, update of compensation schemes, agreements
with the Forest Administrations regarding the Park

Regulations.

3. General increase of consensus among the local
interest groups. There has been a steady increase of
the participation of the representatives of local com-
munities and authorities in the negotiation process.
Moreover, the follow-up evaluation of the entire pro-
cess has revealed a general consensus about the Park
Administrations’ efforts (LIFE EX-TRA 2012).

4. Development of best practices. Since the staff
of the three involved Parks have recognized the ef-
fectiveness of the applied participatory procedure,
they have further used these techniques in order to
facilitate other processes beyond the objectives of the
LIFE EX-TRA Project, such as the development of
the new Park Regulations in PNATE, the training
of facilitators in PNGSL, the inclusion of these tech-
niques in several new participatory processes:

a. Development of grazing regulations in the
frame of the LIFE PRATERIE Project “Urgent
actions for the conservation of grasslands
and pastures in the territory of Gran Sasso e
Monti della Laga” (LIFE LIFE11NAT/1T/234);

b.The development of beach forest management
procedures in the frame of the LIFE Project
FAGUS “Forests of the Apennines: Good
Practices to Conjugate Use and Sustainability”
(LIFE11 NAT/IT/000135);

c. Regular management of the conflicts between
carnivore conservation and local livestock
raisers;

d. Development of the management plans of the
Natura 2000 sites.



The fact that in the present stakeholder analysis
wolves and bears were concretely and directly con-
nected to disputes only at a “tension” level is cer-
tainly encouraging. However, the other causes of
conflicts may not be disregarded as factors affecting
carnivore conservation. The severe conflicts, what-
ever their causes, create disputes with the Parks’
administrations and adverse feelings towards these
institutions and what they represent. Since wolves
and bears are major flagship species for these Parks,
they are easily chosen by the local communities in
order to attract the attention of the local authorities
and to express their frustrations and discontent. This
important assumption has been fundamental in the
development of the participatory process that was
carried out after the main conflicts were identified.

It can be affirmed that the key result of this process
was, without any doubt, the opening of new chan-
nels of communication between formal institutions
and local communities. At the same time, the applied
approach has disrupted the common view according

AN INNOVATIVE APPROACH

to which stakeholders have to give “blind” support
to the local governance policies. This change has on
its turn caused a general increase of consensus.

Another advantage of this approach is also that
the local interest groups that have participated in the
decision making processes will feel more responsi-
ble for the developed tools, activities and regulations,
supporting their use and respect also by other actors.

Finally, the participatory process has also helped
to introduce some good practices in the field of
stakeholder consultation for supporting large carni-
vore conservation.

The results of this four-year process have been
very encouraging. Following the participatory
meetings there has been a general recognition by
stakeholders of a process, started by the local author-
ities, which 1s on-going and not a “one-shot” initi-
ative. This has generated a widespread improvement
of relationships between stakeholders and the deci-
sion-making bodies. Also as a consequence the local
authorities have recognized the importance and ef-
fectiveness of public consultation and participatory
management.

45



The main disadvantage of the presented technique
is that a participatory process requires very long time.
It cannot been applied as a one-shot initiative to
quickly solve conflicts but it must rather been seen
as an ongoing, never-ending process. In fact, in the
present case the first steps into the direction of stake-
holder consultation have already been done during
the LIFE COEX Project (2006) this process has then
been fully developed starting from 2009 and by the
time of writing (spring 2014) is still ongoing in new
projects. And in each step new issues arise and new
conflicts are brought onto the scene. The Park ad-
ministrations cannot allow to interrupt the process
because this would disappoint the expectations of
the local communities and generate negative feelings
again. Therefore the application of a real participatory

process requires an ongoing commitment by the or-
ganization starting the initiative to dedicate resources
in terms of funds, staff and time.

Another risk of this technique is that, if the process
is not properly managed by specialised staft, it might
generate expectations that are not fulfilled and, by
bringing together difterent, diverging groups and po-
sitions, it might increase the conflicts instead of miti-
gating them. Therefore it is strongly recommended to
involve in such a process one or more persons specif-
ically trained in order to adequately manage the diffi-
cult situations that always appear during the meetings.

Finally, since the assumption of a participatory pro-
cess 1s that each party contributes with own expecta-
tions and inputs but also with own commitments, the
local authorities have to make sure that they will main-
tain all commitments they take in terms of concrete
interventions, law adaptations, financial support.

We want to thank the representatives of all the associated beneficiaries for the fruitful cooperation in the LIFE EX-TRA project,
which would not have been possible without the funds of the LIFE Program of the European Commission. Thanks also to Prof.
Angelo Turco for the significant scientific input in the whole Human Dimension component of the project. Last but not least, all
the involved stakeholders are the key for future conservation and therefore we are hugely grateful for their trust in the project,
the Parks, the partners and their staft and for having participated in the whole process.
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26th Vertebrate Pest Conference, Waikoloa, Hawaii, USA

March 3-6, 2014

Conflicts between wildlife and humans are of glo-
bal importance and increasing. These conflicts may
negatively impact wildlife, humans and other resour-
ces, primarily livestock. Human safety and economic
well-being can be adversely impacted by depredation
of livestock and perpetuation of wildlife-borne disea-
ses in agricultural systems. Conversely, management
approaches to mitigate these conflicts may employ
primarily lethal control methods which can nega-
tively impact wildlife populations of conservation
importance. Dogs, principally livestock protection

breeds, have been used for centuries in some cultures
to protect livestock from predators. Dogs have also
been used for a variety of other conservation-specific
practices.
view of a chapter we developed on this topic for a
book entitled Free-ranging Dogs and Wildlife Conserva-
tion, recently released by Oxford University Press. We
will review past and current use of dogs for mediating
wildlife-human conflict and highlight future areas of’

In this presentation we provide an over-

research that are needed to more effectively use dogs
for mediating conservation conflicts.

VerCauteren K, Lavelle M, Gehring T, Landry J-M, Marker L (2013) Dogs as mediators of conservation conflicts. In: M. Gompper, editor.
Free-Ranging Dogs and Wildlife Conservation. Oxford University Press.
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4™ Canine Science Forum
15-17 July 2014
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21 Annual Conference of The Wildlife Society
25-30 October 2014

Pittsburg, PA, USA

Includes concurrent session on wildlife damage
management, and the annual meeting of the
Wildlife Damage Management Working Group.

IUCN World Parks Congress
12—19 November 2014
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Publications

People and Wildlife, Conflict or Co-existence?

Edited by Rosie Woodroffe, Simon Thirgood and Alan
Rabinowitz / 2005 / Cambridge University Press / 516 pp

“As humans continue to encroach into natural habitats, and
conservation efforts restore wildlife to areas where they have
been absent, contact between humans and wild animals is grow-
ing. Some species, even the endangered, can have serious impacts
on human lives and livelihoods. Tigers kill people, elephants des-
troy crops and African wild dogs devastate sheep herds left unat-
tended. This book presents a variety of solutions to human-wild-
life conflicts, including novel and traditional farming practices,
controlled hunting and tourism, as well as the development of’
local and national conservation policies.”

Biology and Conservation of Wild Carnivores
The Canids and the Felids Two-Volume Set

Edited by David Macdonald, Andrew Loveridge and
Claudio Sillero-Zubiri / 2010 / Oxford University Press /
1,248 pp

“A two-volume set made up of ‘Biology and Conservation
of Wild Canids’ and ‘Biology and Conservation of Wild Felids’.
These advanced textbooks bring together a unique network of the
world’s most respected and knowledgeable experts to provide a re-
view of the biology and conservation of these families, and provide
detailed case-studies from species investigations worldwide.”

Carnivore Ecology and Conservation:
A Handbook of Techniques

Edited by Luigi Boitani and Roger A. Powell / 2012 /
Oxford University Press / 506 pp

“Conflicts with human activities stimulate continual debates
about the management of carnivore populations, and through-
out the world people seek workable solutions for human/car-
nivore coexistence. This concise yet authoritative handbook
describes research methods and techniques for the study and
conservation of all terrestrial carnivore species. Particular atten-
tion is paid to techniques for managing the human/carnivore
interface. Descriptions of the latest methodologies are supported
by references to case studies, whilst dedicated boxes are used to
illustrate how a technique is applied to a specific land cover type,
species, or particular socio-economic context.”
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Human Dimensions of Wildlife Management
(2" edition)

Edited by Daniel J. Decker, Shawn J. Riley and William F.
Siemer / 2012 / Johns Hopkins University Press / 304 pp

“Though the focus is wildlife, this lucid and comprehensive
work on ‘human dimensions’ would be a handy reference for
any land or natural resources manager.”

Free-Ranging Dogs and Wildlife Conservation

Edited by Matthew E. Gompper / 2013 / Oxford University
Press / 336 pp

“Brings together a diverse group of experts to provide a
comprehensive synthesis of issues relevant to, and derived from,
the interactions of free-ranging dogs and wildlife. Explores the
role that dogs play in wildlife survival, harvest, management,
protection, and disease outbreaks, and in how humans perceive
conflicts with wildlife. In addition, the potential role of dogs
as mediators of conservation conflict is assessed, including the
role of dogs as livestock guardians, the potential for dogs to aid
researchers in locating rare wildlife species of conservation inter-
est, and the importance of recognizing that some populations of’
dogs such as dingoes have a long history of genetic isolation and
are themselves important conservation concerns.”

Wildlife Management and Conservation.
Contemporary Principles and Practices
Edited by Paul R. Krausman and James W. Cain III / 2013 /

Johns Hopkins University Press / Published in association
with The Wildlife Society / 360 pp

“Presents a clear overview of the management and conserva-
tion of animals, their habitats, and how people influence both.”

Wildlife Damage Management: Prevention,
Problem Solving, and Conflict Resolution

By Russell F. Reidinger, Jr. & James E. Miller / 2013 /
Johns Hopkins University Press / 256 pp

“A complete guide to preventing and resolving problems as-
sociated with wildlife-human interactions.”
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