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Wolf predation on livestock is one of the major
threats to wolf conservation worldwide. Included in
this conflict are more than just economic issues.
Wolf damages are often perceived as being higher
than real damages and as having a larger economic
impact than livestock losses due to other factors such
as disease. In some areas of Portugal mortality of
goat kids due to the lack of disease prevention can
reach more than 50 % of the yearly production, per
flock, while maximum wolf predation registered was
around 5 %. Therefore, despite the use of compensa-
tion measures, their effectiveness at increasing toler-
ance may be limited.

Besides the financial losses that result directly
from wolf predation, other costs must also be consid-
ered. Wolf presence also implies changes in live-
stock husbandry, management and protection tech-
niques that involve additional work and extra costs.
These changes are difficult for livestock producers to
accept. Therefore we could therefore expect the im-
position of adequate husbandry and protection meas-
ures to actually increase animosity towards the wolf
and the agencies responsible for its protection in the
short term. The answer may be implementing long-
term awareness and cooperative actions to improve
husbandry and livestock protection practices thus
reducing the potential for conflict. In our experience,
in wolf areas where the damages on livestock are
low, tolerance is recognisably higher. Besides dam-
age’s reduction those actions would also result in es-
tablishing a direct working partnership with the rural
community leading to a more trusting relationship
that seems to be important when dealing with toler-
ance issues.

In the scope of wolf conservation efforts, several
techniques are being developed and implemented to
reduce predatory impact on livestock. One of the
most widespread and successful is the use of Live-
stock Guarding Dogs (LGDs). LGDs are part of the
traditional husbandry system used in Europe and
Asia, where dogs were selected to protect livestock
from several predators. In recent decades the use of
these dogs was gradually abandoned due to socio-
economical reasons (mainly related to the deprecia-
tion of the traditional livestock production and the

reduction of predators). With the new policies on
wildlife restoration and revitalisation of traditional
livestock production, there is the need for tools that
could prevent conflicts and make coexistence possi-
ble. This will enable the wolf to live in areas where
its presence would not otherwise be acceptable.

Recovering the use of LGDs

In Portugal, Grupo Lobo initiated a programme aim-
ing to contribute to the conservation of the endan-
gered Iberian wolf through the development and im-
plementation of practical measures to reduce live-
stock predation. This programme has been ongoing
since 1997 and will be briefly presented here.

The first action was to help recover the use of
native breeds of LGDs. In Portugal three breeds of
LGDs (Cao de Castro Laboreiro, Rafeiro do
Alentejo and Cao da Serra da Estrela, that has both
long and short hair varieties) were selected to protect
livestock from predators. A total of 75 pups (38
males and 37 females) from these breeds were
selected and given to shepherds (Fig. 1).

Fig. 1: A shepherd holding his new Céo de
Castro Laboreiro pup, before placing it
with the flock.

They were integrated into goat and/or sheep
flocks, ranging from 50-700 animals, in the North
and Centre of the country. The progenitors of the

A fourth LGD breed named C&o de Gado Transmontano (originated in the Northeast of Portugal) is currently under recognition by the Portuguese

Kennel Club.
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dogs were preferentially working dogs that presented
no physical abnormalities or health problems. Crite-
ria for flock selection were based on:

1. the amount of damages,

2. the existence of conditions to receive a dog and,

3. the shepherd’s motivation to cooperate in the
project.

Before delivering the pup, the shepherd had to
sign a cooperation contract with the entity coordinat-
ing the programme. The contract established the edu-
cation and raising conditions/rules the shepherd
should comply in order for the dog to become a good
working dog and was valid until the animal reached
adulthood. During this period the dog belonged to
the entity implementing the action and thus could not
be given away or sold if the shepherd sold the flock.
The project team was responsible for replacing the
dog in case of its death (only if the shepherd was not
directly responsible) or if it was considered ineffi-
cient by researchers. We found this contract to be
very useful, because it would enable the exclusion of
the shepherd if he was not raising the dog according
to the conditions previously defined (thus risking its
future success) as well as the dog transfer to other
shepherd. Also it contributed to increase the shep-
herd responsibility towards the dog and thus the suc-
cess of the action

The pups were integrated in the flocks after wean-
ing (around 7-8 weeks old), during the socialization
period. After a short period of 2-3 weeks, of strict
confinement in the stables/corral (where the live-
stock was kept during the night), the pup would then
start to accompany the flock to the pasture/mountain
during grazing periods. Limited contact with other
livestock, dogs or people (apart from the strictly nec-
essary contact for the pup to know the shepherd and
its family) was observed. As soon as the pup started
to go with the flock to the pasture an member of the
project team would regularly accompany the flock to
monitor the dog’s behavioural development. The pe-
riodicity ranged from 15 to 30 days, respectively for
pups younger or older than 6 months. Dog monitor-
ing was maintained until they reached adulthood (12-
18 months). This schedule was followed as much as
possible and intended also to control the shepherd’s
behaviour towards the dog and allow the prompt cor-
rection of undesirable behaviour (whether by the dog
or the shepherd). During the visits the general condi-
tion of the dog was verified and any health problems
were treated. The shepherds were also requested to
contact the project team in case the dog was sick or

behaving strangely, and if they needed any other
help or advise. The project team provided the food
for the dogs until they reached adulthood as well as
the veterinary care. In spite of the extra care devoted
to these dogs, a mortality rate of 24 % was observed,
with disease as the main cause of death (n=8), fol-
lowed by poison (n=2), while 4 dogs died from other
causes (run over by car, shot by hunters, blow to the
head, attacked by a wolf) and 4 dogs disappeared.

The evaluation of the dogs’ efficiency was based
on three different types of analysis: damages reduc-
tion, dog’s behaviour, and owners’ satisfaction. This
evaluation was done only for adult dogs (>18
months). For each flock we compared the mean
number of damages in the three years before the inte-
gration of the dog with the number of damages that
occurred in the year after the dog filled 12 months of
age. We observed a general reduction in the number
of damages, ranging from 33 % to 100 %. Neverthe-
less, there was a considerable variability in the num-
ber of damages throughout the years, suggesting that
other factors unrelated to the dog’s action (e.g. fluc-
tuations in predators density, availability of alterna-
tive prey, changes in flock management, and in habi-
tat conditions affecting the efficiency of the attacks)
could also be responsible for the observed changes.
When analysing the number of damages relative to
the total damages in the nearby flocks, we observed
a reduction from 10-40 % in 60 % of the cases. This
indicates that there was a reduction in the number of
damages in the studied flocks compared to the preda-
tory impact in the region. As stated before, this could
result from the presence of the dog or from other fac-
tors. In some flocks, where there was no change or a
small reduction in the relative damages, there was
nonetheless a significant increase in the number of
attacks that were efficiently prevented by the dogs
(Petrucci-Fonseca et al., 2000).

The behaviour of adult dogs was evaluated accord-
ing to the three behavioural components defined by
Coppinger & Coppinger (1978) for this type of dogs:
attentiveness, trustworthiness and protectiveness. At-
tentiveness refers to the dog maintaining its prox-
imity to the flock and following its daily movements
during grazing as well as exhibiting social behav-
iours towards the animals in the flock. Trustworthi-
ness implies the dog not disturbing flock’s activity or
chasing/injuring animals in the flock. Protectiveness
refers to the dog being alert to any new or strange
situation or intruder (barking) and actively prevent-
ing a potential attack.

Almost 90 % of the adult dogs were attentive to
the flock. Most dogs displayed adequate investiga-
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ying submissive behaviours towards an animal from its
flock

tory and submissive behaviours towards the animals
in their flock (Fig. 2). However, during monitoring
seven juvenile dogs were identified as not behaving
correctly, mostly due to incorrect behaviour by the
shepherds that were reinforcing their own bond with
the dog or limiting their contact with livestock. After
some actions were initiated to correct these situa-
tions, 4 dogs died soon after (disease, run over). In 2
other cases the shepherds did not change their con-
duct and the dogs were transferred to other flocks;
one was recovered and the other died soon after
(disease). One dog was definitely removed.

Regarding trustworthiness, although it is fairly
common for juvenile dogs to chase/injure (rarely
kill) kid goats or lambs during play sequences only
one adult dog attacked and killed flock animals and
was immediately removed. Excessive play behaviour
in juvenile dogs can become a real problem and was
thus immediately corrected to prevent it from being
reinforced. This was facilitated since most of the
flocks were shepherded. The permanent presence of
a shepherd and the continuous monitoring of the
dogs’ behaviours by the work team could account for
the high percentage of attentive and trustworthy dogs
when compared to other studies. All adult dogs ex-
hibit protective behaviours (alert to the flock activity
and movements, barking in strange situations, plac-
ing themselves between intruders and the flock,
chasing and occasionally fighting intruders) and ac-
tively preventing wolf attacks. Shepherds were gen-
erally satisfied with their dogs: 95 % consider them
very effective and 60 % say the dogs were responsi-
ble for the observed damage reduction.

The analysis of the amount of damages before and
after the introduction of the dog is the method gener-
ally used to assess LGDs’ efficiency. Nevertheless,

Fig. 2: A juvenile C&o de Castro Laboreiro dog displa-
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Fig. 3: An adult short-haired Céo da Serra da Estrela dog
perfectly integrated in the flock.

since the amount of damage can be influenced by
several factors difficult to assess, an alternative
would be to focus on the number of attacks pre-
vented by the dog as well as on the behaviour exhib-
ited by the dog in specific situations. According to
Lorenz & Coppinger (1986), the development of
protective behaviour is a result of good trustworthy
and attentive behaviours. Attentiveness is also con-
sidered to be a key indicator of success because most
predation problems are associated with low atten-
tiveness (Coppinger et al., 1983) (Fig. 3).

Alternative protection methods

Raising a LGD requires a great commitment by an
inexperienced shepherd and some requirements must
be met for a LGD to become an efficient guardian (e.
g. gregarious livestock, the absence of potential
causes of death like the illegal use of poison). More-
over, more than a year is necessary to evaluate the
dog’s efficiency, since the dog may not be fully ef-
fective until after reaching adulthood. Taking this
into account, a new project (AGRO 311 — INIAP-
Ministry of Agriculture) has been initiated in 2001
that aims to test the efficiency of alternative or com-
plimentary methods to LGDs, namely electric fences
and fladry, as well as to recover other traditional pro-
tection methods. Preliminary inquiries (n=74) on tra-
ditional techniques of livestock protection conducted
in Central Portugal, led to interesting findings on the
use of different light-mobile barriers (at least until
1950), some similar to fladry, to protect sheep flocks
kept in small enclosures (corrals) overnight. The
gathering of information is still underway and the
test of the effectiveness of these methods will be
conducted this year. Although testing the long-term
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efficiency of fladry to protect livestock from wolf
predation in natural environments is still underway,
the use of similar barriers by Portuguese shepherds
increases our confidence in this technique. The suc-
cess of livestock protection measures necessarily re-
quires the implementation of new and traditional
methods that best complement and adapt to each
situation.

Importance of long-term support actions

After the initial scepticism showed by shepherds,
this long-term action resulted in an increasingly posi-
tive acceptance of LGDs. Participating shepherds
can now recognize a good working LGD and are
aware of the conditions necessary for raising one.
They frequently ask for supplementary dogs to sub-
stitute their other dogs and improve flock protection.
There is also a good receptivity from other shepherds
that learn about the dog’s efficiency and increasingly
ask for LGDs descending from those dogs. This flow
of information between shepherds from the same and
neighbouring villages seems to be very effective at a
local scale and contributes to enhance their confi-
dence in LGDs and their willingness to use them.
Once livestock producers are satisfied with the use
of LGDs the mere presence of a good working dog
in the flock can contribute to reduce conflicts with
the wolf and put damages in a real perspective.
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Introduction

The presence of large carnivores in the Alps has
caused great changes in sheep pastoral systems: the
traditional grazing management (exploitation of
summer pastures by free ranging flocks) has been
replaced by a non-traditional one, with constant
shepherd supervisoin and the use of night-time en-
closures. As a consequence of the changes in flock
distribution and movements, the distribution of ani-
mal excreta has been affected, with possible effects
on vegetation and pastoral quality.

To evaluate the consequences of the non-
traditional grazing management, the distribution of
excreta was surveyed in an Alpine summer pasture
and related to vegetation types, flock movements,
stocking density, and efficiency of grazing. The
results concerning dung distribution are presented in
this paper.

Interactions between domestic animals and
predators, and consequences for grazing manage-
ment

In Valle Stura of Demonte (NW Italian Alps, prov-
ince of Cuneo), sheep breeding is a traditional activ-
ity (still important for the economy of the valley),
based mainly on the exploitation of summer pas-
tures. At the same time, it is an important area for the
conservation of the alpine environment. Until a few
years ago, because of the absence of large carnivores
and the lack of labour, shepherds used to drive their
flocks to mountain pastures and leave them alone for
the whole summer: free ranging flocks used to ex-
ploit even the remote areas of summer pastures,
spending the night outdoors without protection.
Recently, in relation to the increasing presence of
Canis lupus, Vulpes vulpes and stray dogs, the risk of
losses due to depredation has affected alpine grazing
management; discouraging the exploitation of more
remote and inaccessible pastures, and forcing shep-
herds to guard flocks during the day and fence them
in protected enclosures during the night. Even the



