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Since wolves cause substantial damage to livestock, farmers de-
mand that the wolf population be reduced. Environmental non-
governmental organisations are opposed to this idea, therefore
social tensions in the society are rising. The patterns of damage
done to livestock were investigated by using data registered in
the Biological Diversity Database (BDD) of the State Service for
Protected Areas under the Ministry of Environment in the period
from 1 January 2019 to 1 December 2021. Wolf diet was analysed
by examining the stomach content of hunted wolves and the con-
tent of collected scats (n = 132). During the analysed period, 1139
cases of wolves attacking livestock were submitted to the BDD.
Twenty-eight cases of wolves attacking dogs were submitted to
BDD from 1 January 2019 to 1 December 2021. A total of 1167
animals were killed in 2019; 1279 animals were killed in 2020,
and 875 animals were killed in 2021 (before 1 December). During
the three years analysed, wolves most frequently attacked sheep
(60.1-67.4% of cases annually). In accordance with the data gath-
ered from analyses of the contents of wolves’ stomach and scats,
remains of domestic animal were found in 6.82% of all samples.

Keywords: wolf, diet, livestock, dog, damage, attack

INTRODUCTION

of livestock, which is determined by the farming
method and the time of year (Nowak, Mystajek

The strongest factor determining the conflict be-
tween humans and wolves is the damage that
wolves cause to livestock and pets (Alvares, 2011;
Chapron et al., 2014; Newsome et al., 2016; Carter,
Linnell, 2016). Wolves do substantial damage to
livestock, thus farmers demand that the wolf popu-
lation be reduced. Environmental NGOs (non-gov-
ernmental organisations) are opposed to this idea;
therefore social tensions in the society are rising.
Research shows that the frequency of depre-
dation relates to the abundance and availability
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2004, 2006; Torres et al., 2015; Llaneza, Lopez-
Bao, 2015; Ciucci et al., 2018). The species of
the most frequently attacked livestock depends
on the abundance of the species. Wolves most-
ly attack sheep in the countries that are mostly
oriented towards sheep-farming (Nowak et al.,
2005; Iliopoulos et al., 2009; Trbojevi¢ et al,
2020), whereas in territories that are high in
the number of other livestock, frequently, or in
some cases even dominantly, cattle and calves
(Jedrzejewski et al., 2002; Capitani et al., 2016), or
even goats (Iliopoulos et al., 2009; Petridou et al.,
2019) are attacked.
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The aim of this study was to evaluate the role
of livestock and pets in wolf diet and to analyse
distribution and variability of damage caused
by wolves in Lithuania.

MATERIALS AND METHODS

The patterns of damage done to livestock were
investigated by using data registered in the Bio-
logical Diversity Database of the State Service for
Protected Areas under the Ministry of Environ-
ment. The factors for choosing data from this
particular database are the following: the data is
sufficiently comprehensive, the exact location of
the case is marked, and photos proving the case
are attached. Data registered from 1 January
2019 to 1 December 2021 were analysed.

Wolf diet was analysed by examining
the stomach content of hunted wolves and
the content of collected scats. In total, 132
samples were analysed. The data was collected
across various parts of Lithuania (2019-2021
time span). The analysis of food left-overs in
the laboratory was done by using the stand-
ard method of drying the content and washing

it through a sieve (Lockie, 1959; Goszczyn-
ski, 1974; Litvaitis et al., 1996). The remains of
the pray, such as hair, nails, bones, teeth, and
remains of hooves were dried and weighed
by using an electronic scale with 1 gram ac-
curacy (Andersone, 1998; Valdmann et al,
1998; Nowak et al., 2005). A microscopic hair
analysis was done by using samples of Teerink
(1991), De Marinis and Asprea (2006) and our
own sample collection.

Kernel density analysis was used for the dis-
tribution of damage evaluation.

RESULTS AND DISCUSSION

During the period from 1 January 2019 to
1 December 2021, 1139 instances of wolves’
attacks on livestock were registered in the Bio-
logical Diversity Database of the State Service
for Protected Areas under the Ministry of En-
vironment. In 2019, 383 such cases were re-
corded, 445 cases in 2020, and 311 cases before
1 December 2021 (Table). The number of killed
animals came up to 1167 in 2019, 1279 in 2020,
and 875 before 1 December 2021.

Table. Cases of wolves attacking livestock submitted to the Biological Diversity Database of the State
Service for Protected Areas under the Ministry of Environment, 1 January 2019 to 1 December 2021

Damage period Cattle | Sheep | Goat | Fallowdeer Red deer Total
Attacks in 2019, number 110 248 24 1 383
Attacks in 2019, % 28.7 64.8 6.3 0.3 100
Animals killed in 2019, number 134 972 60 1 1167
Animals killed in 2019, % 11.5 83.3 5.1 0.1 100
Attacks in 2020, number 109 300 31 5 445
Attacks in 2020, % 24.5 67.4 7.0 1.1 100
Animals killed in 2020, number 128 1077 56 18 1279
Animals killed in 2020, % 10.0 84.2 4.4 1.4 100
Attacks in 2021%, number 102 187 21 1 311
Attacks in 2021%, % 32.8 60.1 6.8 0.3 100
Animals killed in 2021*, number 127 665 52 31 875
Animals killed in 2021%*, % 14.5 76.0 5.9 3.6 100
Attacks total, number 321 735 76 7 1139
Attacks total, % 28.2 64.5 6.7 0.6 100
Animals killed total, number 389 2714 168 50 3321
Animals killed total, % 11.7 81.7 5.1 1.5 100

Note: * from 1 January 2021 to 1 December 2021.
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During the three analysed years, wolves
most frequently (60.1-67.4% of cases annually)
attacked sheep. When counting killed individu-
als, sheep comprise an even bigger share of all
animals killed by wolves (76.0-84.2% of total
animals killed annually). Seven cases were reg-
istered when wolves attacked fallow deer and
red deer kept in enclosures.

The proportion of livestock killed by wolves
between 2019 and 2021 (82% sheep, 12% cat-
tle) differs from the proportion in 2009-2010
or between 1999 and 2001, where the propor-
tion of killed sheep was much smaller. In 2009-
2010, the share of sheep was 43.4% and of cattle
48.3% (Spinkyté-Backaitiené, 2012); from 1999
to 2001, the share of killed sheep was 34% and
cattle made up 47% (Bal¢iauskas et al., 2002).

In accordance with the data gathered
the analysis of the content of wolf stomachs and
scats, remains of domestic animals were found in
nine cases. This accounted for 6.82% of all sam-
ples (1 = 132). Sheep remains were found in four
(3.03%) samples of stomach and scat content,
cattle remains were found in three (2.27%) sam-
ples, and goat remains were found in one (0.76%)
sample. A single sample (0.76%) of stomach
content contained remains of a dog. A similar

research regarding wolf diet was conducted be-
tween 2004 and 2011: during this period, 2.2%
of the analysed samples (n = 182) had remains of
domestic animals (Spinkyté-Backaitiené, 2012).

As arule, attacks on livestock were not evenly
spread throughout the whole year in the period
of 2019-2020 (Fig. 1). Most frequently, animals
were attacked in September (22.2% of all attack
cases), October (19.2%), and August (18.4%).
However, a significant increase in such cases was
observed from May. During the whole grazing
period, sheep attacks were 2-5 times more fre-
quent than attacks on other livestock.

During an attack, an average of 1.2 heads of
cattle were killed. In 83.5% of attacks, wolves
killed only single head of cattle; however, a case
was registered in September when wolves killed
seven 3-7-month-old calves during a single at-
tack. In average, 3.7 sheep were killed during
each attack. Most frequently, a single sheep
was killed during an attack (32.0%), two sheep
during 17.3% attacks, and three during 15.7%
of attacks. However, more than ten sheep were
killed during 6.0% of attacks. The biggest num-
ber of sheep killed was registered in Molétai
district in October: 43 sheep were killed during
a single attack.
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Fig. 1. Number of attacks on livestock throughout the period of 2019-2020, by month



208

Renata Spinkyté-Backaitiené, Petras Adeikis

The cases of wolf depredation on livestock
were spread unevenly across Lithuania (Fig. 2),
although they cover most districts. As it can be
seen from the maps of 2019, 2020, and part of
2021, the damage done by wolves in each dis-
trict differs from year to year, therefore it is
questionable if it is worthwhile to apply specific
wolf population control models tailored to spe-
cific districts.

It is not mandatory to register cases when
wild predators do damage to pets (dogs); more-
over, there are no compensations for such kills
and thus gathering reliable information about
such cases is problematic. Communication with
people in different areas revealed that they knew
of specific cases when wolves attacked dogs that
were in the surrounding domestic areas. Such
information gathered from personal commu-

nication leads to a preliminary conclusion that
attacks on dogs happen in practically every dis-
trict in Lithuania and are evidently more fre-
quent compared to the information uploaded to
www.biomon.lt. Thirty cases of wolves attacks
on dogs were submitted from 1 January 2017 to
1 December 2021. Most of the attacks on dogs
(46.7%) happened in 2020 (n = 14); 11 (36.7%)
attacks were registered in 2021. The rise of reg-
istered cases in 2020 and 2021 may be explained
by more people being informed about the exist-
ing registering system www.biomon.lt. Most fre-
quently (80.0%), one dog was attacked, however,
there were seven (20.0%) cases when two dogs
suffered during one attack. Winter accounts for
58.3% of attacks, although there is data showing
that attacks happen during other seasons as well

(Fig. 3).

Fig. 2. Damage done by wolves to livestock in 2019, 2020, and part of 2021 (before 1 December), by dis-

trict. Dark green indicates low damage, red indicates high damage
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Fig. 3. Wolf attacks on domestic dogs from 1 January 2017 to 1 December 2021, by month
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Wolves attacking and killing dogs were
registered in the following district munici-
palities: one case in Akmené¢, Ignalina, Jonava,
Kaisiadorys, Kédainiai, Molétai, Panevézys,
Radviliskis, Sirvintos, Svencionys, Tauragé,
and Ukmergé each; two cases in Birzai,
Jonigkis, Raseiniai, and Sal¢ininkai each; three
cases in Lazdijai district and seven cases in
Sakiai district.

The damage done to livestock is the chief
reason for the conflict between people and
wolves. Every year big losses are experienced
(1167 animals killed in 2019, 1279 animals
killed in 2020, 875 animals killed before 1 De-
cember 2021). Two main ways for improving
the current situation are offered for discussion:

o Application of effective animal protection
measures

« Prompt removal of wolf individuals that
have developed undesirable behavioural pat-
terns from the wild.

Currently it has been observed that if ani-
mals are not kept in a herd, no protection
against wolves is taken. If animals are kept in
a herd, they are usually surrounded by a sin-
gle-thread electrical fence and in singular cas-
es by an electric net fence. The typical electric
fence prevents herd animals from scattering;
however, it is not an effective tool for keeping
wolves outside of the territory. It is counter-
productive to declare such tools as electric
fences as effective ways of keeping wolves
away from livestock. Farms that conduct com-
mercial activities and receive income from
livestock should be obliged to use protection

tools and methods that are proven to be effec-
tive and ensure the safety of livestock.

During recent years, the formation of sev-
eral ‘hot-spots’ have been observed. Damage
cases were more frequent in those ‘hot-spots’
(Fig. 4). This indicates a typical pattern of wolf
behaviour: hunt specialisation of particular in-
dividuals or families of wolves.

From 2015-2016 to 2018-2019 hunting
seasons, the numbers of wolf hunting permits
depended on districts: the wolf-hunting limit
were higher in the districts in which the wolf-
inflicted damage was bigger). However, this did
not yield any measurable results since the ter-
ritory of a district is too big to eliminate spe-
cifically wolves that have developed negative
behavioural patterns.

The law of Lithuania allows removal of wolf
individuals from the wild even outside wolf
hunting season. Such practice has its advantages
and disadvantages. The first step should be im-
proving the method, by which the approval of
removal of a wolf from the wild outside hunting
season is issued. The procedure itself is cuamber-
some, responsible municipal employees between
various institutions and committees are not con-
fident about it, and due to this the process be-
comes much longer. Receiving approval turns
into a lengthy process, whereas it should be as
prompt as possible once the necessary condi-
tions are met. This would ensure the best results.
As a tool, hunting an individual wolf is effective
only if it is done immediately after the killing of
livestock and in the site of the attack (or not fur-
ther than 7 km from the attack location).

Fig. 4. Distribution of damage caused by wolves to livestock in the territory of Lithuania.
2019, 2020, and 2021 (before 1 September 2021). Kernel density analysis
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CONCLUSIONS

Most frequently, wolves attack sheep (60.1-
67.4% cases annually). Attacks in September
were the most frequent (22.2%), followed by
October (19.2%), and August (18.4%).

The distribution of the inflicted damage
across districts is not constant and changes
from year to year; moreover, certain ‘hotspots’
were identified where attacks and damage done
was recurrent.

Two main ways of improving the situa-
tion are the following: first, deploying effective
livestock protection tools and methods, and,
second, removing the wolves that have devel-
oped an undesirable behavioural pattern from
the wild.
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NAMINIU GYVULIU IR AUGINTINIU DALIS
VILKU MITYBOJE LIETUVOJE

Santrauka
Vilkai daro nemazg Zalg naminiams gyvuliams, to-
dél akininkai reikalauja mazinti vilky populiacija.
Nevyriausybinés aplinkosaugos organizacijos tam
priestarauja, ir visuomenéje kyla socialiné jtampa.
Zalos gyvulininkystei désningumai buvo nagrinéti
pasitelkus Valstybinés saugomy teritorijy tarnybos
prie Aplinkos ministerijos Biologinés jvairovés
duomeny bazéje (BIDB) nuo 2019 m. sausio 1 d.
iki 2021 m. gruodzio 1 d. registruotus duomenis.
Vilky mityba analizuota pagal sumedzioty indivi-
dy skrandziy turinj ir auky likucius ekskremen-
tuose (n = 132). Tyrimy laikotarpiu BIDB buvo
registruoti 1139 atvejai, kai vilkai uzpuolé nami-
nius gyvanus. Dazniausiai vilkai uzpuldavo avis, ir
tai sudaré 60,1-67,4 % visy uzpuolimo atvejy kas-
met. IS viso 2019 m. uZregistruoti 1 167 papjauti
gyvuliai, 2020 m. - 1279, o 2021 m. (iki gruodzio
1 d.) - 875 papjauti gyvuliai. Minimu laikotarpiu
BIDB uzregistruoti 28 atvejai apie vilky papjautus
naminius $unis. Remiantis vilky mitybos tyrimy
medziaga, surinkta i§ maisto likuciy vilky skran-
dziuose ar ekskrementuose, naminiy gyvany liku-
Ciai rasti 6,82 % tirty pavyzdziy.

Raktazodziai: vilkas, mityba, naminiai gyvuliai,
$uo, zala, zalos atvejai



