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Abstract 
 

This protocol includes detailed information on the monitoring of two large carnivores - 
brown bear (Ursus arctos) and grey wolf (Canis lupus) within four protected areas (two in 
Montenegro (MNE) and two in Bosnia and Herzegovina (B&H)), namely: Durmitor National 
Park & Piva Nature Park in Montenegro, and Sutjeska National Park & Blidinje Nature Park 
in Bosnia and Herzegovina. 

This document provides an overview of the methods and procedures used to monitor 
large carnivores - bears and wolves, giving instructions for performing and applying various 
types of sampling and collecting relevant data, which should ultimately provide an answer to 
the state and trends of populations for these species in the listed protected areas. 

In addition to the above methods, the protocol lists current international acts, national 
legislation of B&H, Montenegro and Croatia, which directly and/or indirectly affect the status 
of large carnivore populations within the areas covered by the protocol. 

The data collected during the activities on this project, as well as relevant data on the 
status of large carnivores from B&H and Montenegro from the previous period, were used in 
drafting this document and will be submitted to relevant institutions and companies for further 
use. 

All activities on the development of this Protocol are aimed at creating a basis for the 
preservation and improvement of the status of bear and wolf populations in these protected 
areas, but also the wider area of this part of the Balkans. Transferring knowledge and 
experience to individuals and groups within local communities that gravitate to these protected 
areas helps in discovering large carnivores as new economic values for the local community. 

 

Introduction 
 

Based on the IPA Cross-border Cooperation Program between Bosnia and Herzegovina 
and Montenegro, for the period 2014-2020, the European Union funded the project: "Bear in 
Mind - Bringing environmental actions for biodiversity protection across borders". One of the 
project activities was the development of management plans and protocols for monitoring 
mammals and providing training for managers of protected areas and NGOs to monitor the 
biodiversity of endangered mammal species and habitats. 

These documents begin the establishment of a monitoring system for two of the three 
species of large carnivores from the Balkan Peninsula (wolves and bears), in four protected 
areas, located in Montenegro and Bosnia and Herzegovina, as follows: 

1. Durmitor National Park (MNE), 
2. Piva Nature Park (MNE), 
3. Sutjeska National Park (B&H), and 
4. Blidinje Nature Park (B&H). 
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The need for quality data on the presence of these large carnivores, population sizes and 

densities, and data on the movement of individuals or packs initiated the development of 
protocols for monitoring large carnivores within selected protected areas. 

By the term “monitoring” we mean the surveillance of ongoing activities (with the task 
of achieving the set goals). In population biology, monitoring is a key activity for the 
surveillance of the state and phenomena in the protection of biological diversity and nature 
from the level of the individual, through the population to the entire biosphere. In essence, 
monitoring consists of performing reliable methods of observations in nature to identify, 
measure and assess conditions and phenomena, and draw conclusions about how species and 
ecosystems change over time and space, either naturally or under the influence of human 
activities. In addition to the many and varied needs for monitoring, it is particularly important 
for surveillance of the species protection effectiveness in protected areas. 

 

EEA indicators and the EU Biodiversity Strategy for 2030 
 

In order to continuously monitor the state of ecosystems in a certain area (in this case 
mentioned protected areas in B&H and Montenegro), and changes that have occurred in certain 
parts and/or the entire ecosystem, it is necessary to define certain indicators. These indicators 
can be physical, chemical and biological elements and/or processes that monitor change in a 
particular area. 

When it comes to large carnivores, bears, wolves and lynx are good biological 
indicators of long-term changes in habitats, i.e., ecosystems in these areas. The fact that these 
are long-lived species, which are at the top of the food chain of these ecosystems, any change 
in the habitats they inhabit, as well as changes in population dynamics of other species in the 
area (almost always), reflect the population of large carnivores. 

The large carnivores are recognized as good indicators of the state of ecosystems in a 
particular area which is shown by the indicator catalogue of the European Environment Agency 
(EEA) of 29 July 2019. Indicators are sorted by topics and subtopics relevant to the monitoring 
of large carnivores. 

 
Topic: Natural areas, landscape, ecosystems 

1. Habitat destruction and ecosystem degradation. 
• Habitats of European interest (EEA_SEBI005). 
• Ecosystem coverage (EEA_SEBI004). 

 
2. Land use 
• Settlement area per capita (Eurostat_sdg_11_31). 
• Constructed areas (Eurostat_t2020_rd110). 
• Landscape fragmentation (Eurostat_t2020_rn110, source: EEA). 
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3. Protected area 
• Nationally designated protected areas (EEA_CSI008 / SEBI007). 
• Area of NATURA 2000 sites (Eurostat_sdg_15_20, source: EC services and 

EEA). 
• Areas designated under the EU Habitats and Birds Directive (EEA_SEBI008). 

 
4. Distribution of species 
• Changes in the distribution of plant and animal species (EEA_CLIM022). 

 
5. Species diversity 
• Density and distribution of selected species (EEA_CSI050 / SEBI001). 
• Red List Index for European Species (EEA_SEBI002). 
• Species of European interest (EEA_CSI007 / SEBI003). 

 
As an example, for a better understanding of the need to monitor large carnivores, we 

also cite indicators adopted in Slovenia that relate to large carnivores: 
• Brown bear (NB06). The brown bear lives in large forest areas and in Slovenia 

it is present in spruce and beech forests of high karst massifs, so the brown bear 
population indicator indirectly reflects the state of this forest landscape, which 
is mostly included in the Natura 2000 network. 

• Endangered species (NB02). The abundance of numerous plant and animal 
species is declining, and some species are becoming endangered with the 
possibility of extinction. For example, more than four-fifths of all known 
amphibians and reptiles in Slovenia, as well as almost half of all mammals (this 
represents 41 species) are on the Red List of Endangered Species. 

• Compensation for damage caused by a protected species (NB07). The most 
common perpetrators of damage are large carnivores. Damage is often caused 
to sheep and goats, and most incidents occur between July and October. For 
example, for 657 adverse events in one year, compensation in the amount of € 
300,194.74 was granted in full or in part. Compensation can be claimed for 
damage caused by 20 protected animal species. 

The EU Biodiversity Strategy for 2030, through its objectives and measures, recognizes 
the importance of establishing a larger network of protected areas on land and at sea, at the EU 
level. Also, with concrete commitments and measures, the EU wants to restore damaged 
ecosystems, manage them sustainably and thus solve the main causes of biodiversity loss. 
Monitoring and conserving umbrella species such as bears and wolves that require large areas 
for living needs contributes to the conservation of ecosystems on a larger scale and 
consequently for many other species. 
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Legal background, need and sources of information 
 
For the above reasons, large carnivores are recognized as such in national documents 

and international law. Among the international legislations is the Convention on Biological 
Diversity, the Convention on the Conservation of European Wildlife and Natural Habitats 
(Bern Convention) and the Convention on International Trade in Endangered Species of Wild 
Fauna and Flora (CITES). The basic document providing the main conservation framework for 
large carnivores (bears, wolves and lynxes) is Council Directive 92/43 / EEC on the 
conservation of natural habitats and of wild fauna and flora (OJ L 206, 22.07.1992) i.e., 
the Habitats Directive. The main objective of this Directive in the European Union is to ensure 
a favourable conservation status of species and habitat types from the Annexes to the Directive 
through mechanisms such as strict protection of species, Natura 2000 ecological network 
establishment and management, ecological network acceptability assessment and conservation 
measures in general species throughout the Member States. These documents will be binding 
for Montenegro and Bosnia and Herzegovina with the accession of these countries to the 
European Union. 

Brown bears and grey wolves (excluding populations in Estonia, Lithuania, Latvia, 
Finland, Spain (south of Duero) and Greece (south of the 39th parallel)) are listed in Annex II 
of the Directive, as animal and plant species of common interest whose protection requires 
special protection areas, Natura 2000 sites. Also, bears and wolves (excluding populations in 
Estonia, Lithuania, Latvia, Poland, Slovakia and Bulgaria and in Greece (north of the 39th 
parallel), Spain (north of the Duero River) and Finland (in the area of reindeer management)) 
are included in Annex IV of the Directive, which includes species in need of strict protection 
(deliberate capture, killing and harassment are not allowed). Article 11 of the Directive requires 
"monitoring" or "surveillance" of conservation status, and reasoned confirmation of 
"favourable conservation status" is expected, reflecting the sum of the effects on population 
distribution and size over time. These data are obtained through monitoring, and according to 
Article 17 of the Directive, EU Member States are required to report to the European 
Commission every six years on the conservation status of the species and habitat types listed 
in the Annexes to the Directive. This also directly imposes the need for systematic monitoring. 

 
 
The Habitats Directive and other official European Commission documents do not 

provide guidance or design for monitoring. This follows the principle of subsidiarity 
(subordination, second instance), according to which it is up to each member state to decide 
how to approach this task. Considering the huge variety of monitoring facilities, there are 
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hundreds of ways to do that. However, monitoring is required to be organized systematically 
and institutionally, to be conducted regularly and in a standardized manner, and to be as 
harmonized as possible among countries that share the same population. 

The overarching goal of the Habitats Directive is to achieve and maintain a "favourable 
conservation status" (FCS) for all habitats and all species of European importance, and to 
protect the biodiversity of natural habitats, wildlife and flora in the Member States (DocHab 
04-03 / 03-Rev.3). In order to determine individually whether these objectives have been 
achieved, member states are invited to monitor the conservation status of natural habitats and 
species referred to in Article 2, with particular emphasis on priority natural habitats and priority 
species (Article 11, Habitats Directive). Since all species of large carnivores are listed in 
Annexes II and IV of the Habitats Directive, monitoring the conservation status is an obligation 
that follows directly from Art. 11. of Habitats Directive. 

In the "Guidelines for the Management of Large Carnivores at the Population Level of 
Europe" (Linnell et al., 2008), which are not binding, but are considered by the European 
Commission as an example of good practice, FCS is achieved if all the following conditions 
are fulfilled: 

1. Monitoring results indicate that the population has a stable or upward trend. 
Minor deviations in population size may be allowed only in cases where this is 
the result of changes in prey density and/or habitat quality that are not the result 
of human activities unless a derogation has been applied (individual shooting 
allowed). 

2. The distribution of the species is stable or increasing. 
3. Continuity and quality of habitats are sufficient and have a stable or upward 

trend. 
4. Population size (number of individuals) and distribution of the species is equal 

to or greater than it was at the time of the entry into force of the Habitats 
Directive, i.e., the accession of each EU country. 

5. A favourable reference population size (FRP) has been achieved. 
6. A favourable reference range (FRR) has been achieved. 
7. Connectivity within and between populations is maintained or improved (at 

least one genetically efficient immigrant per generation). 
8. An effective and robust species and habitat monitoring program (including 

accidental capture and killing) has been established. 
When it comes to bears, wolves and other large carnivores, the monitoring method must 

be specially adapted, i.e., specific to a particular species, although some parts of the monitoring 
are common to all species of large carnivores. At the EU level, a methodology is provided by 
the Large Carnivore Initiative for Europe, and this Protocol is within that framework 
(https://www.lcie.org/). 

 

about:blank
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From 2014 to 2019, the LIFE DINALP BEAR project was implemented, which 

produced a number of documents, including "Guidelines for cross-border monitoring of brown 
bears (Ursus arctos) in the northwestern Dinarides and the Alps." (https://dinalpbear.eu/home-
page-1/)  

 
During the implementation of the CARNIVORA DINARICA project from 2018 to 

2021 (https://www.carnivoradinarica.eu/en/), among others, the document "Report on the 
harmonization of cross-border monitoring and management of wolf and lynx populations in 
Croatia and Slovenia" was written with comparative analysis and proposal of protocols for 
standardized and uniform cross-border monitoring and management of wolf and lynx 
populations. The same principles could and should be applied to the monitoring of bears and 
wolves in Montenegro and Bosnia and Herzegovina as belonging to the same Dinaric-Pindos 
population. 

 
 
The bear is managed in Croatia according to the "Brown Bear Management Plan 

(Ursus arctos L.) in the Republic of Croatia" (Huber et al., 2019), and wolf management is 
based on the "Wolf Management Plan in the Republic of Croatia" (Štrbenac et al., 2010). 
The development of Management Plans is prescribed by the Law on Nature Protection and the 
Law on Hunting. According to the Plans, the principles of bear and wolf management apply to 
the entire country, including all protected areas within the territory of the Republic of Croatia. 
The mentioned plans can serve as a basis for their development in Montenegro and Bosnia and 
Herzegovina. In addition, the "Brown Bear Management Action Plan in the Republic of 
Croatia" is adopted every year as an executive document. 

about:blank
about:blank
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The Game Protection Program deriving from the Hunting Act (OG 99/18) is also 
relevant for protected areas in the Republic of Croatia. Article 47 of the Hunting Act stipulates 
that for areas where the establishment of hunting grounds is prohibited, a game protection 
program shall be adopted, which regulates the protection and hunting of game animals in the 
given areas. This includes monitoring the population (parent fund and growth) of brown bears. 
Thus, for example, for NP Paklenica, the Program was accepted by the Ministry of 
Environmental Protection and Energy for a ten-year period, from 2019 to 2029. 

 
 

 

Legislation in Montenegro and Bosnia and Herzegovina 
Legislation in Montenegro 
 
In Montenegro, bears and wolves are listed as game species in the Law on Game and 

Hunting (Official Gazette of MNE 52/08 and 48/15) (Article 3). According to Article 36 of the 
same law, a permanent ban on hunting protects female bears with cubs up to two years of age, 
while for males and females without cubs, hunting season is prescribed. According to the same 
article, the wolf is an unprotected game species. The Ordinance on Hunting Seasons (Official 
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Gazette of MNE 34/09, 48/09 and 60/10) determines the hunting season for bears from 01.10. 
to 30.11., and for wolves from 01.10. to 28. or 29.02. the next year. Hunting days in the hunting 
season are Sundays and public holidays. 

The regulations of the Bern Convention come into force in Montenegro on 01st February 
2010, in which brown bear and grey wolf are included in Appendix II (strictly protected animal 
species). Due to the assessment that the bear population in Montenegro is endangered by the 
entry into force of the Berne Convention, the competent ministry has strictly banned bear 
hunting in Montenegro and since then, no quotas have been set for shooting bears. In national 
parks, any kind of hunting is strictly forbidden. The CITES Convention has been in force in 
Montenegro since 2002. The first Brown Bear Management Plan in Montenegro is currently 
being drafted. 
 
 
 
 
 
 
 
 
 

Legislation in Bosnia and Herzegovina 
 

When we talk about nature protection (and thus the status of bears and wolves in this 
context) in Bosnia and Herzegovina, we must consider the country organization system. 
According to constitutional competencies, the field of environmental protection is at the entity 
levels (Federation of B&H and Republic of Srpska (RS)). According to the above, the umbrella 
laws for nature protection are the Law on Nature Protection of the Federation of B&H (Official 
Gazette of FB&H 66/13) and the Law on Nature Protection of the Republic of Srpska (Official 
Gazette of RS No. 20/14). 

According to the FB&H law, bears and wolves are species covered by the Red List of 
Endangered Wild Species and Subspecies of Plants, Animals and Fungi ("Official Gazette of 
FB&H", No. 7/14), and the Ordinance on Protection Measures for Strictly Protected and 
Protected Species and Subspecies ("Official Gazette of FB&H", No. 21/20). In the FB&H Red 
List, the bear belongs to the category of vulnerable (VU), while the wolf is in the category of 
endangered (EN) species. According to the Ordinance on the Protection of Strictly Protected 
and Protected Species of the FB&H, both species are in the category of protected (P) species. 
According to the Law on Nature Protection, the types of protection categories are assigned by 
the minister of the Federal Ministry of Environment and Tourism, with the prior consent of the 
Minister of Agriculture, Water Management and Forestry, based on the threat of certain 
species/subspecies and obligations arising from international agreements in which Bosnia and 
Herzegovina is a member. 
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In addition to the aforementioned Law on Nature Protection, the Law on Hunting of the 
FB&H (Official Gazette of the FB&H, No. 4/06, 8/10 and 81/14, Article 13) recognizes wolves 
and bears as game animals. The following articles (Art. 15 and Art. 17) of the same law 
prescribe protection for bears and wolves by the hunting season. According to the Ordinance 
on the time of hunting (Official Gazette of the FB&H, No. 5/08) protected game species, bears 
are allowed to be hunted from 01st October to 31st December and from 01st March to 15th May. 
Females and young wolves are allowed to be hunted from 01st July to 28th February while male 
wolves can be hunted throughout the year. 

In the RS, according to Article 5 of the Law on Hunting (Official Gazette of the RS 
60/09), bears and wolves are also classified as game. According to Article 6, the bear is 
considered a protected game, and according to the same article, the wolf is considered an 
unprotected game. According to Article 9, the bear is protected by hunting season. The time of 
hunting is determined by the Order on the time of hunting of protected game by hunting season 
(Official Gazette of the Republic of Srpska 43/21), according to which bears may be hunted 
from 01st October to 15th May the following year. According to the same order, females and 
young wolves are allowed to be hunted in the period from 01st July until 29th February while 
male wolves can be hunted all year round. 

From 01st March 2009 in Bosnia and Herzegovina, the regulations of the Berne 
Convention came into force, which in Annex II (strictly protected animal species) include 
brown bears and grey wolves. In the same year, Bosnia and Herzegovina signed and enforced 
the CITES Convention. The first Brown Bear Management Plan in Republic of Srpska is 
currently being drafted. 

In addition to the official reasons for conducting monitoring, it also provides a unique 
opportunity to collect valuable data at the local, national or international scale for various 
protection and development projects with an emphasis on the sensitivity of the monitored 
phenomenon. Last but not least, the monitoring results can and should show the interested 
public the state and trends in nature, especially in places such as national parks and other 
protected areas that have a lot of motivated and curious visitors.
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The reliability of collected data 
 
All approaches to monitoring are based on the collection of field data. The reliability of 

each piece of data is very important in deciding whether and how a particular piece of data will 
be used. The following classification of credibility developed in the SCALP project "Status 
and Conservation of the Alpine Lynx Population" (https://www.kora.ch/index.php?id=117) is 
generally accepted and used: 

C1: “Hard facts” = evidence that verified and unchallenged and unequivocally confirms 
the presence of large carnivores: captured live, dead animal found, genetic evidence, 
photograph and telemetry position. 

C2: Confirmed observation = indirect sign such as paw print, faeces, remains of prey, 
den, all this must be confirmed by an experienced person (expert, a trained member of the 
network) as a sign of the presence of a bear or wolf. An experienced person must confirm the 
observation in person or on the basis of documentation collected from a third party. 

C3: Unconfirmed observation = all observations that have not been confirmed by an 
experienced person or observations that by their nature cannot be confirmed. This includes all 
sightings without photo confirmation, all signs that are too old, unclear or incompletely 
documented, signs that are incomplete (e.g., only one paw print, valid for wolf and lynx) and 
all signs that cannot be checked. Category C3 can be divided into two subcategories "likely" 
and "unlikely". 

False observation: = an observation that can be said not to be the observation of a large 
carnivore. 

Verification of observation impossible = signs of observation cannot be evaluated due 
to lack of the necessary minimum of information (e.g., report on the sight of paw or prey prints, 
without material evidence, photographs). 
 

In order for the SCALP criteria to be applicable, several prerequisites need to be met: 
• In each area with large carnivores, there should be at least one experienced 

person who will evaluate the collected data; 
• The “experienced person” is one who has extensive field experience in tracking 

large carnivores; 
• All observations must be verified for authenticity, i.e., the possibility of 

intentional falsification of findings must be ruled out. 
 

Criteria for an "experienced person". A person is considered “experienced” if he or 
she already has significant experience in tracking the species of large carnivores in question. 
In other words, such a person had to spend a considerable amount of time at the field work on 
large carnivores on a national or international project(s) on large carnivores. Such a person 
must be familiar with the biology of the large carnivore species and their prey. To maintain 
skills in recognizing and classifying the signs of large carnivores, such a person must have the 

https://www.kora.ch/index.php?id=117
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opportunity to regularly see and evaluate the signs of large carnivores. Just as an ornithologist 
constantly needs to refresh the memory of birdsong, a person who wants to stay “experienced” 
with large carnivores must constantly sharpen their eyes. In addition, frequent exchanges of 
experiences with other people involved in tracking large carnivores are of great value. 

 

Parameters for which data are collected in the monitoring of 
large carnivores 
 

1. Distribution 
Indicates the area where the species are present. We distinguish the area in which the 
animal is: 
- constantly present and where it reproduces (at least once every three years); 
- constantly present but not reproducing (marginal zones which usually include only 
younger animals, usually males), and; 
- areas where it is only occasionally present; 
-The area of permanent presence of the species is the space within which members of 
the species meet all their needs for food, water, space, peace, shelter, reproduction and 
denning, that is, the species is constantly present throughout all four seasons. 

2. Abundance 
Absolute abundance is data relevant only at the level of the entire population that is 
separated (isolated) from other neighbouring populations and where the crossing of 
individuals is very rare or does not occur. For non-isolated segments of the population, 
the number is very relative, because individuals are constantly moving, i.e., entering 
and leaving the monitored area (e.g., national parks or other protected areas). One can 
only speak of the current number at some point, and the absolute number is in fact 
impossible to determine precisely. Bears are not territorial and if you list all the 
individuals that use the monitored area as part of their habitat (which can extend far 
beyond the protected area), you may get a very inaccurate number, but also because 
these same animals can be counted in the surrounding areas. By counting the minimum 
number of individuals within a wolf pack that is territorial (e.g., according to snow 
tracks), the size of the population can be determined quite accurately, taking into 
account the boundaries of the pack's habitat, including those crossing the protected area 
and/or state. 

3. Trend 
Insight into the trend can be obtained by standardized counting of signs of the presence 
of individuals for each species of large carnivores. For wolves, the collection of all 
traces (paw prints in snow, mud, sand, scratches on various surfaces, faeces, locating 
prey) and sightings are applied. In order for these data to be relevant to the trend, there 
should be certain transects and plots that are visited at regular intervals by trained 
persons. For bears, the method of regular counting at registered feeding sites, which is 
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performed twice a year, once in spring and once in autumn, is used to determine the 
long-term trend. 

4. Density 
Density or abundance gives data on the average number of animals per unit area. Of 
course, it is understood that the units are not always the same, but for the ecological 
analysis of the habitat and all the relationships in it, this is an important parameter. In 
various modelling, the average biomass of members of a species can be calculated 
instead of the total number of individuals. 

5. Reproduction and mortality 
The reproductive success of each species is important for the short-term and long-term 
survival of the population. Equally important is mortality, which should be balanced 
with birth rates. Monitoring protocols always include observations on the reproduction 
and (as much as possible) survival of young, especially in the first year of life. All 
observed mortality is also monitored, with records of age and gender category, and 
cause of death. 
 

Table 1. General overview of methods that can be used in monitoring of large carnivores in a 
search of values for key population parameters 

Method 
 Parameter 

Distribution Abundance Trend Density Reproduction 
Direct observations partially partially YES 1 partially partially 
Camera traps partially YES2 partially YES partially 
Signs of presence YES partially partially partially YES 
Genotipization3 partially YES YES YES YES 
Howling tests4 partially partially partially partially YES 

1YES for bears 
2NO for bears 
3samples of faeces, hair, urine, blood 
4only for wolves 
 

Monitoring large carnivores 
 

Animals are in principle, mobile, and this makes their monitoring significantly more 
demanding than monitoring plants. Large carnivores are extremely mobile and occupy large 
areas, making them harder to monitor than most other animals. As members of the order 
Carnivora (carnivores), found at the top of the food chain, their number and density are many 
times less than their prey species. They also roam much larger areas to locate food. Above all, 
large carnivores show fear towards humans, developed under the selective pressure of centuries 
of being hunted and actively avoid being spotted. Because of all this, large carnivores are less 
likely to meet and see than other animals. All this requires the use of different, often indirect 
and expensive methods of monitoring them. In order for the results to be impartial, it is essential 
to use all these methods in strict adherence to protocols and objective data processing. 
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Bear and wolf monitoring 
 

Specifics of the species 
 

Among the species of large carnivores that live in Montenegro and Bosnia and 
Herzegovina (bear, wolf and lynx), there are biological specifics for of the species and this 
should be taken into account during monitoring. 

The brown bear is considerably larger than the other two species and is not a strict 
carnivore, on the contrary, over 90% of its food is of plant origin. It is the only species that 
spend the winter (or at least part of the winter) in a den. The den can vary greatly in site 
selection and preparation, but it is also another recognizable sign of the presence of bears in 
the habitat. The bear gives birth to 1-4 (average 2) cubs in the middle of winter in a den and 
spends at least one more winter with them and can have young only every other year. The bear 
does not have its own territory and does not defend it, i.e., the home range partly changes from 
year to year and overlaps with the home range of other bears. Yet they communicate with 
members of their species in a variety of ways, mostly by leaving fragrant and visible signs of 
presence. It enters sexual maturity relatively late, at the age of 3-4, and can live in nature for 
over 20 years. Both females and males, mate with multiple partners during the mating season, 
and family groups consist only of females with cub(s). However, more bears can gather around 
a more abundant and constant source of food at the same time or at shorter intervals. While 
walking, bears touch the ground with their whole soles - similar to humans. They also leave a 
trail that is not similar to any other species in their habitats. They have claws on their toes that 
are particularly long (5-6 cm) and strong on their front legs. They dig up the ground, rocks, 
rotten stumps, anthills, and kill and tear prey. Unlike cats, the bear does not pull its claws into 
the paws. 

The grey wolf is the largest member of the canine family. It feeds almost exclusively 
on the meat, bones and other body parts of the animals it hunts. The ecological niche of the 
wolf is: "hunter of large mammals", which means that its main prey is large even-toed 
ungulates, and less often non-even-toed ungulates. They can live very close to people, in 
livestock areas, in a grain field or on the outskirts of the city, and at the same time, they can 
almost completely switch to feeding on domestic animals. The group in which wolves live is 
called a pack. The core of the pack is the reproductive pair, while all other members of the pack 
are descendants of that parent pair. The wolf pack is hierarchically organized, where the parent 
pair of wolves hold a dominant position. Strong dominance along the female line prevents the 
mating of subordinate members, and only one female in a pack can have pups. The wolf mates 
once a year, in the period from the end of January to the end of April. The wolves are born in 
a den that the wolf dug prior to birth. There are usually 4-7 pups in the litter, and they suckle 
until the age of 6 to 8 months. They reach sexual maturity at the age of 22 months. The inability 
to mate and insufficient food resources forces subordinate wolves to leave the parent pack, 
which usually occurs in the second and third year of life and is called dispersion. Wolves are 
extremely territorial and mark the area where they live with urine, faeces, scratching the ground 
and howling. Defending their home range from other wolves, they secure their prey. 
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Determining the presence of wolves in the habitat is possible by directly observing and 

determining a living or dead animal, and by observing the signs that wolves leave in the area. 
In confirming of a live wolf and a wolf carcass, one can usually be confused with a dog, 
especially if it is about breeds such as Czech wolf dog, German shepherd, Sharplaninac, but 
also when it comes to wolf-like crossbreeds. In some cases, only DNA analysis can give a 
reliable answer. Wolves have a distinctive facial appearance formed from broad tufts of hair 
that grow down and out of and under the ears. The hind legs of the wolf move in the same plane 
as the forelegs, while most dogs place the hind legs within the trail of the forelegs. Based on 
only one paw print cannot be ascertained with sufficient reliability as to whether the footprint 
was left by a wolf or a dog of the same size. The signs on the victim (prey) of the wolf are 
specific, although there may be confusion with the dog. As a rule, wolves grab their prey by 
the neck and tear the tissue and cervical blood vessels with a strong bite and snatches, so the 
prey dies quickly from bleeding. If the prey is larger (cattle, donkey, pig) the wolf grabs it by 
the back end (croup, thighs) and then there don’t have to be bites on the neck. Dogs are 
generally not as skilled hunters, so they bite the victim with weaker bites all over the body. If 
they are not disturbed, wolves eat almost all their prey. Only the spine, the ends of the legs and 
pieces of skin remain. In contrast, a dog usually does not eat its prey. The presence of wolves 
can be concluded on the basis of their howling, which has multiple roles. By howling, wolves 
announce their presence to other wolves and thus mark territory or captured prey. When they 
are hungry and hunting, they do not howl. By howling, the members of the pack invite each 
other to a gathering. In the mating season, dominant wolves solidify their status by howling. 
Wolves usually howl in the summer at the gathering place of the pack, where young wolves 
live and learn to howl through play. 

 
Specifics of monitoring in hunting grounds and national parks in Croatia and in 

Montenegro and Bosnia and Herzegovina 
 

Brown bear 
Monitoring of the bear population in Croatia largely relies on the procedures required 

for hunting management of this species, specifically on feeding and shooting. Bears are fed in 
hunting grounds, which in any case attracts them and consequently affects their use of space 
and behaviour. It is the duty of the hunting rights owner to observe and record all bears seen in 
the feeding area on a specific date, once in the spring and once in autumn (twice a year). These 
counts are entered in the form submitted to them with the resolution on the shooting of bears 
in that calendar year. Special records are kept on the number of family groups composed of 
females and cubs in the first and second year of life. The feeding area where the counting is 
carried out must be previously registered with the competent ministry for that year in order to 
be allowed to display food and shoot bears there. The type and amount of food exposed to 
feeding areas during the year should also be recorded. Here we emphasize that counting bears 
on feeding sites does not serve to estimate the number of bears in an individual hunting ground, 
nor in the entire country. From the long-term and continuously recorded number of observed 
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bears, only the population size trend is monitored. Hunting rights owners also carry out bear 
shooting on the basis of an annual decision of the competent ministry. For each bear approved 
for shooting, the ministry also assigns a plastic tag with a number. After the shooting, each 
bear is marked with that tag, the prescribed data form is filled in, and basic measures and 
samples are taken, all of which serve the purpose of recording the mortality of bears. Also, all 
other mortality caused by disease, interspecies conflicts or anthropogenic influences (traffic, 
poaching, etc.) or other unknown causes is recorded. 

Given that bear hunting is allowed in Bosnia and Herzegovina and there are feeding 
sites where bears are fed, these two methods for monitoring the long-term trend and mortality 
of bears should be introduced as mandatory in Bosnia and Herzegovina. 

In the Hunting Development Program in Montenegro for the period 2014-2024, in 
Chapter 4.6.1. Determining the number of bears, the methodology related to the number of 
brown bears with habitat in hunting grounds in Montenegro is clearly described. Users of 
hunting grounds count bears for the purpose of planning population dynamics before denning 
by pre-selecting feeding areas where the counting will be performed. This is done on feeding 
sites in September when the best insight into the condition of the population before 
reproduction is achieved. On the appropriate maps, the distance between individual feeding 
areas (preferably permanent) is measured and a decision is made on what feeding areas will be 
used during the count. Food must be taken to these feeding sites at least 25 days before the start 
of the count and replenished as necessary until the count is completed. The shooting hides at 
the feeding sites are occupied no later than two hours before dusk, and the counting begins one 
hour before dusk and ends at 11 p.m. After 23:00, bears that come to the feeding areas are no 
longer recorded (due to the possibility of arriving already recorded ones from other locations). 
The counting is done in the interval of three consecutive nights, and the data are entered in the 
appropriate forms, separately for each night of the counting. For counting bears, it is best to 
choose the period of the moonlight in September or October before the denning, because that 
number of the population participates in the reproduction. According to the determined 
number, it is necessary to include losses and interventions in the population by the end of the 
hunting year. Control counting is done in the spring after the bear comes out of the den and 
during the summer to check the amount of growth and possible losses (difference in the number 
of cubs with females), and gender and age structure, to make the necessary adjustments in the 
population management plan. According to Article 32 of the Law on Game and Hunting 
(Official Gazette of Montenegro No. 52/08), hunting ground users also submit to the competent 
ministry data from the Hunting Cadastre, and from planning and reporting documents of 
hunting ground users (Annual Hunting Plans) within 26 hunting grounds where the brown bear 
is present out of a total of 35 hunting grounds in Montenegro. 

 
Grey wolf 
In Montenegro and Bosnia and Herzegovina, wolves are listed as a game and are 

hunted. The obligation of hunting rights owners in both countries should be to record and report 
all mortality caused by wolf shooting by filling out the prescribed form, and taking basic 
prescribed measures and samples. Mortality due to other causes - diseases, interspecies 
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conflicts or anthropogenic influences (traffic, poaching, etc.), as well as unknown ones, should 
also be monitored. The methodology used for wolf monitoring, described in the Program for 
the Development of Hunting in Montenegro for the period 2014-2024 in Chapter 4.6.2. is based 
on counting individuals at feeding areas and by using tracks in the snow, at the same time and 
in several localities within a given hunting ground. Often, hunters determine tracks in the snow 
using the linear transect method. The obtained data are compared with the data of control counts 
collected throughout the year (data on shooting, wolves seen in the area, during hunting or 
accidentally, data on observed wolves on feeding sites or number of tracks on feeding areas 
during the season, data on livestock damage, hunting and sheepdogs, etc.). All data are analysed 
together, and a final estimate of the number is made. Official data on the number of wolves 
within the hunting grounds of Montenegro are presented in the Hunting Development Program 
in Montenegro for the period 2014-2024, where it is stated that on 01st April 1986 there were 
160 individuals, on 01st April 2004, 1.231 individuals and on 01st April 2014 year, 727 
individuals. Based on the planning and reporting documents of hunting ground users (annual 
hunting plans), the number of wolves in Montenegro, on 01st April 2019, there are 592 
individuals. These data must be taken with reserve, especially if the ecological and nutritional 
potential of this species in Montenegro is taken into account. 

These methods of counting bears and wolves to determine the total number in 
Montenegro cannot be considered completely reliable. They can be used to estimate the trend, 
and our recommendation is that the number should be determined by genetic counting. For 
bears for the whole of Croatia and Slovenia together, the last such genetic count from faecal 
samples was determined in 2015. Prior to that, it was conducted in 2007, and the next one is 
planned for 2023, every 8 years, due to the extremely extensive and expensive procedure. In 
Montenegro and Bosnia and Herzegovina, the collection of bear scat samples for census 
purposes was conducted for both countries in 2018 (see Annex). Genetic counting of wolves 
in Croatia was performed in 2016, while in Montenegro and Bosnia and Herzegovina it has not 
been performed so far. 

In the area of established national parks, feeding and shooting activities are not 
performed, so monitoring must rely on other methods. In the case of monitoring in areas where 
there is no feeding or hunting of bears and wolves, a large number of methods are still available 
to monitor the state of the population. Here is a list, and all methods will be described 
individually below: recording all signs of the presence, active monitoring of tracks in the snow 
(to assess the trend and size of the wolf population), marking and telemetry monitoring, 
sampling (faeces for genetic analysis), use of automatic camera traps, thermal imaging with 
drones, howling tests, records of damage events related to bears and wolves, disposal of dead 
bears and wolves outside hunting, the appearance of bears or wolves of problematic behaviour, 
the appearance of bear cubs without the mother and monitoring of public attitudes about bears 
and wolves in protected areas and beyond. 
 

Objectives of monitoring bears and wolves in protected areas 
The general purpose and goal of the monitoring is a continuous insight into the status 

of the part of the bear and wolf population that uses four protected areas in Montenegro and 
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Bosnia and Herzegovina and their surroundings as part of their home range. It is important to 
record any change in the trend of any of the monitored parameters as early and accurately as 
possible. In addition to the expectation that the reasons for the change in the trend could be 
discovered, the application of available actions in order to eliminate the changes can be 
considered. 

Specific goals arise and can be achieved by monitoring the trend of each individual 
observed parameter. A long-term stable trend in principle means that observed habitat 
conditions, species of interest as well as ways of managing them are appropriate and that 
additional action should not (or even must not) be taken. If the trend line is ascending or 
descending, the cause of the change should be sought first, and it should be specifically 
distinguished whether it was caused by natural or anthropogenic reasons. Depending on that, a 
decision is made as to whether new actions need to be implemented, which actions would be 
implemented and in what way. In principle, the first choice should be no action, i.e., avoiding 
interference in natural processes - especially in national parks. 

Ultimately the outcome of the monitoring cannot give data on absolute numbers, 
because the protected areas are not large enough to have "their" bears or the entire territory of 
one or more packs of wolves. With their surface, protected areas are part of the habitat of a 
large number of bears or one or more packs of wolves, which also use the wider surrounding 
habitats. Instead of absolute numbers, it can be obtained valuable data on the density of the 
individuals which is expressed per unit of space, usually as "number of individuals per 100 
km2". For example, considering that the area of NP Durmitor is 390 km2, we are talking about 
the density of bears in this area, i.e., the area of the park, and if we divide the number of bears 
by 3,9 we will get the density of bears per 100 km2. Thus, a calculation can be obtained of the 
probable number of bears or wolves within the boundaries of protected areas at one time. As a 
result of movement within their home ranges, individuals that are currently within protected 
areas are constantly changing. It can also change the total number or density of bears at a given 
time. If the multi-year monitoring shows a trend of increasing or decreasing density, it can be 
assumed that the total number of bears in the wider area, including the whole of Montenegro 
and Bosnia and Herzegovina, will change. Regardless of year-round trends, density can be 
monitored on a seasonal basis depending on the seasonal yield of major bear food types and 
may also be affected by disturbance by humans (visitors and migrants) at different seasons. 

Unlike bears, wolves are territorial animals and live in packs. The space of the protected 
area can be used by several packs at the same time. Monitoring can determine how many packs 
use the area for their home range and how many individuals each pack has in order to determine 
the number of wolves within the protected area. The area of an individual pack can also change 
depending on changes in the social structure of the pack, migration of prey species and 
disturbance by humans. 

The next important outcome of monitoring is the knowledge of birth rate and 
mortality. Recording of reproductive units in bears consisting of mothers with cubs monitors 
their number and trend, including data on the number of cubs and to some extent their survival 
(by comparing the size of the litter in the first and second year of life while still with the 
mother). In wolves, the number of reproductive pairs and their pups are recorded, and thus the 
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number of packs is determined. Number of pups in the case of wolf sightings it can be assessed 
only in the first year of life. Later they are already the size of adults. In bears, cubs in the first 
year can be distinguished from those in the second year of life and from older bears. 

By recording and carefully analysing each case of dead bear and wolf, in addition to the 
frequency of mortality, the causes of death and general health condition of the local 
populations. A dead bear or wolf can only be expected occasionally in an area without hunting. 
The most common causes of killing bears and wolves outside the hunt are traffic accidents, 
illegal killing, infanticide in bears and other natural mortality. 

More information on the condition of a certain number of individuals, and thus the 
population, can be found by capturing and marking free-living animals. After capture, the 
individuals are anaesthetized and measured and sampled. They are then marked with 
GPS/GSM collars, which provide insight into the size and use of their living area, movement 
inside and outside protected areas, and possibly their life destiny. 

Finally, damages and other problems caused by bears and wolves should be 
monitored, and especially the attitudes of local populations. Despite the protection status of 
the national park, within their borders the parks are not large enough to have a self-sustaining 
part of the population. The long-term survival of large carnivores depends largely on the 
attitudes and acceptance of people who share their living space with them. Also, the local 
inhabitants as well as the rest of the public can through the concept of "citizen science" greatly 
contribute to the monitoring of large carnivores and thus actively participate in the decision-
making processes related to large carnivores. 

 

Recording observations 
 

It is extremely important that any data relevant to the monitoring of large carnivores is 
recorded and that this is done in a standard way. It is not enough just to get the data, but it must 
be adequately recorded and have the appropriate confirmation (photo with camera, 
camera trap or mobile phone). All observations of their occurrence (seeing, hearing, finding 
prey, tracks, marking territories, etc.) throughout the year should be recorded. This includes all 
cases of livestock attacks proven by authorized experts, but with the remark that the number of 
attacks does not reflect the number, i.e., the density of predators, but only their presence. Any 
sighting of young wolves during spring and summer would be especially valuable. Any such 
observation is proof that there is a pack of wolves in the area and that there is a litter. The 
plausibility of the observations will be ranked according to SCALP criteria. Predictably, each 
protected area (or hunting ground) could have one person familiar with the program, trained to 
record and report observations. These could in most cases be the same people who do the 
tracking in the snow. 

Most of the data can be entered in pre-prepared standard forms, which are attached to 
this protocol. To determine the presence, only the data on the appearance of the large carnivore 
(date and coordinates of the place) would be sufficient, but to determine the trend, it is crucial 
to record the "search effort". This means that there should be information on how much time 
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has been invested and/or km of space (forest roads, trails) checked to find a certain number of 
signs of the presence of large carnivores. Therefore, data on the time and place of the beginning 
and end of the observation, as well as the distance travelled, should be recorded in the provided 
form. The form combines the approach of tracking by recording signs both on stations and in 
motion (line transects). The basic premise of this monitoring approach is that the person 
recording the observation knows how to recognize the signs left by a bear or wolf in the habitat. 
Observations collected by trained observers certainly carry more "weight" than those that could 
come from other, casual observers (hikers, tourists… so-called "civil science"). 

Indispensable parts of the information related to the event of collecting individual data 
are: 

1. Unique label: 
The label of each individually collected data must be different from the label of all other 

data. It is common to use the initials of the observer/inventor (e.g., Aleksandar Perović - AP), 
then the ordinal number of the findings (starting from number 01) and the year mark: AP01/20. 

2.  Time of finding: 
Contains date, hour and minute. E.g., 11/18/2020 09:23 

Another option for marking the findings is that the mark contains the initials of the 
observer and the year, month and day (date), hour and minute in the name (written 
backwards): e.g., AP202011180923. This option contains a long string of numbers, and using 
it is less likely that two findings will accidentally get the same label. 

3. Place of discovery: 
Read GPS coordinates from GPS devices, various applications on mobile devices or 

from the map (https://geoportal.dgu.hr/, Google Earth, The World Coordinate Converter). Be 
sure to enter the name of the location and the wider area, e.g., Grabovica, NP Durmitor. 

4. Type of finding: E.g., faeces, seeing a live animal, den and more. 
5. Description of findings: 
The specifics related to the finding are described, e.g., seeing of female with 3 cubs of 

the year. For repetitive findings (e.g., faeces), columns can be prepared in the form, so only the 
appropriate selection is marked. 

6. Supporting documentation: 
The markings of the accompanying documentation (photographs, video, sample) must 

be the same as the markings of the basic notes. They are written on a test tube, bag, or back of 
the photo (or the file of the digital photo is named after the finding mark). If the sample or 
image cannot be combined with other information, then it is useless for further data processing. 
Sampling, labelling, and storage of samples are described later. 

 

Necessary equipment 
 

At all times during a stay in the field (whether in a vehicle or on foot) the observer 
should have the minimum equipment: 

1. Tubes with preservative (e.g., ethyl alcohol) for sampling! 
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2. Forms for entering observations/findings. Ideally it is a small laptop but the forms 
can also be on paper. In addition, you should have a writing pad and a pen. 

3. GPS coordinate device. It can also be a mobile phone. 
4. Photo device. It can also be a mobile phone. 
 
For an actual distance travelled and determining the space checked, it would be ideal 

for each observer to be able to record their entire track log, which would then be sufficient to 
determine the search effort because it would contain complete spatial and temporal activity 
data of the observer. 

For one time period of the search (usually one day or one night on the station) the data 
are entered in a table related to that period. If all the findings do not fit in the provided 10 rows, 
the entry continues in another table, but it is not necessary to re-enter the data in the headers, 
but two sheets related to the same session should be physically connected and with marked 
pages (1, 2, 3…). 

Due to the relatively low density of both species, it is recommended to monitor and 
record all signs of occurrence of both bears and wolves in all areas. 

For sufficient coverage of large carnivore areas, it would be advisable to have one 
observer for every 100 km2 of space, and at least one coordinator for all of them. It would be 
optimal to have one coordinator for each protected area and neighbouring hunting grounds. 

 

Implementation of monitoring 
 
The observer can obtain data in several ways: 
1. Along the way moving around the field 

Most data are found during routine field trips, either by vehicle or on foot. There is a 
risk of bias if the movement is limited to repeating the standard route, i.e., if there are parts of 
the terrain that are not covered. The minimum is that the route of movement is marked and 
entered. You should have a diary of field movement in which days without special findings are 
entered as well. This way, the total effort is recorded. 
2. According to someone's report 

Especially when it comes to large carnivores, most residents in and around protected 
areas, and many visitors will be asked to report an event related to them. This requires that the 
contacts of the persons responsible for acting on the alert (who may also be members of the 
intervention team) be made public and available. This should be in printed materials, at the 
entrances to protected areas and at hotel receptions, on the website and during seminars and 
workshops. The report can also be followed by a call to the emergency services in a particular 
country (police, operational communication system 112). 
3. Active search and collection 

This bear and wolf Monitoring Protocol recommends several situations of active data 
collection: 
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3.1. Automatic cameras (camera traps): setting up, checking, copying and storing data, 
replacing batteries; 

3.2. Active search for tracks in the first snow once a year (lynx tracks can also be found); 
3.3. Active collection of faeces for the purpose of DNA extraction and genetic counting; 
3.4. Survey of the park area by unmanned aerial vehicles (e.g., drones) with thermal 

imaging cameras for the purpose of counting large carnivores 
3.5. Howling tests to determine the distribution, reproduction and a minimum number 

of wolves. 
 

Monitoring methods 
 

Tracking of the tracks – paw prints 
 

Bears and wolves are constantly present in all four protected areas and leave numerous 
and clearly visible tracks, and at the same time it is not easy to organize a periodic search for 
tracks on the entire surface of all protected areas, this program does not envisage recording 
of every track. Recording each track would take a lot of time for observers, there would be a 
danger that only some would be selectively recorded, and the area of all four protected areas 
would certainly not be evenly covered. A biased data set would be obtained that would show 
where the data was collected and not where the bear and wolf were actually moving. 

 

 
 

However, the following are recorded from the paw prints: 
1.1. Tracks of a family group of bears 
If it can be read from the track that a female was moving with cubs in a given place, 

this should be recorded according to the standard pattern. It should be additionally indicated 
whether they are cubs from that year or last year. If possible, assess whether one or more bears 
are in the litter. 

 
1.2. Tracks in the snow during winter  
For bears, it is interesting to document every track during winter in the snow as a way 

to monitor their winter activity (proof that they are not in the den) and to understand the 
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dynamics and adaptability of their biology, especially during global warming, and increased 
availability of food from anthropogenic sources. 

 
 
 
 
 
 
 
 
 
 
 
 
Active tracking in the snow 

 
Monitoring and counting by tracks in the snow is carried out once a year in areas where 

there is snow in winter. Every winter, during the first snow, selected experts who know the 
terrain and know how to recognize tracks, should systematically monitor the entire habitat of 
the protected area (and surrounding hunting grounds) where large carnivores live. 

 
Technical preparation for search 
The monitoring is conducted on the entire surface of protected areas (and surrounding 

hunting grounds), with a larger number of people, and it is necessary to harmonize the 
procedure of data collection, their recording in the field, and subsequent processing and 
analysis. In the protected area (and in every hunting ground), tracks should be searched by 
more experts who know the terrain and know how to recognize tracks. We will call these people 
trackers. 

Every tracker should have a compass and a properly configured GPS device (sixth 
zone Gauss-Kruger projection) or even a Pocket PC with GPS-GIS software and digital maps. 
If this is not possible, a simple map of the area under study at a scale of 1: 25000 should be 
used, but then subsequent digitization of the collected data will be necessary. It is necessary 
to have data in digital format in order to consolidate them, unified final processing and make 
it available to all interested parties. All collected data are processed centrally. 
 

Conducting a search 
The plan is to visit the areas (national park and hunting grounds) where large carnivores 

live in a coordinated manner during the first snow. Organizations that respond to this call for 
cooperation should send their experts to thoroughly inspect their area of operation 24 hours 
after the day (or night) in which the first snow fell. It is planned that all passable roads will be 
monitored by off-road vehicles (cars, snowmobiles) and that data on every track of wolves and 
bears will be recorded. Furthermore, it is necessary to follow such a track long enough until 
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the minimum number of animals that left the tracks is determined (this is especially valid for 
the wolf). Marking the territory with urine can also be noticed by following tracks in the snow. 

The bears are expected to be in their dens during the winter but most bears have not yet 
gone for denning at the time of the first snow. The first to enter their den are pregnant females, 
and this is the category of bears that can most easily be missed when counting tracks in the 
snow. In areas where there are not enough roads, it is advisable to cross some areas on foot. 

If it turns out that the snow conditions on the first visit were not satisfactory (e.g., that 
in some areas there was no snow, that the tracks were not legible or because of the snow, 
experts could not pass somewhere), it will be necessary to repeat the action at the next possible 
occasion. 
 
Each tracker should record the following: 
1. Mark and measure the total length of the monitored path in one of the following ways: 

- GPS track log recorded 
- by recording the mileage of the vehicle and plotting the distance travelled on a map 

and subsequent transfer of the data in GIS 
Explanation: Knowing the total length of the observed path gives an estimate of the search 
effort that can be correlated with the frequency of tracks found and the number of animals 
found. It can also be seen whether there was an overlap of findings in the search of the area of 
neighbouring trackers. It is also possible to calculate the size of the area searched by each 
individual tracker. 
 
2. Recording of data on found tracks in one of the following ways: 

- direct data entry into Pocket PC/laptop/iPad 
- data entry in paper form and map (subsequent digitization and database entry required) 

Regardless of how the tracks will be recorded, for each finding, it will be necessary to record 
all the columns in the header of the form used that day. 

- Finding code, each tracker assigns a unique ID (e.g., AP202001180923, see above) 
- Date and time of finding: day, hour and minute 
- Animal species: based on pawprint recognition 
- Location of the finding: name or description of the place of the first encounter with 

the track 
- GPS coordinates: x and y coordinates of the place of the first encounter with the trail. 

It can be read from a GPS device, a mobile phone or a map. 
- Length of the tracks (m): after finding the trail/tracks, especially if it is a wolf, it is 

usually not possible to determine the number of animals immediately, but the trail 
should be followed for some time. Each tracker estimates in which direction they will 
follow the trail and for how long to achieve a reliable estimate of the number of animals. 

- Draw a tracked trail: after the trail has been tracked long enough for a reliable 
assessment, draw on a map starting point and a line starting at the place of the first trail 
was found and ending at the place where the trail was followed. Mark the direction of 
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movement of the animal(s) on the line with arrows. If the trackers have a Pocket PC, 
they can digitize that line directly in the GIS program. 

- Description of the direction of movement of the animal(s): after following the trail 
for some time, it can be described in a few words from which direction the animal(s) 
came and in which direction it went 

- Compass direction of movement of the animal: the same direction can be described 
numerically, by reading with a compass the direction from which the trail comes and 
the direction in which it leaves (e.g., 90-270). 

- Number of animals: the minimum number of animals that were counted by following 
the found track.  

- Maybe more animals: answer YES or NO. It is the assessment of the trackers whether 
there could have been more animals in the group, which were not found this time. 

- Note: any additional information related to the track found. 
 

Analysis of data collected by following snow tracks 
The estimation of the number of wolf packs is performed based on the analysis of the 

spatial and temporal occurrence of wolf tracks in the snow. Each recorded track together with 
all accompanying data (number of animals in the tracks, direction of movement, length of 
tracks, age of the track, etc.) is entered into the spatial database (GIS). Traces in which more 
than one individual was traced stand out since they represent members of the pack. Namely, 
according to scientific research, about 10 percent of the wolf population are solitary 
individuals, the so-called "lone wolves". Traces with more than one individual are then grouped 
by dates of observation so that they can be analysed in chronological order. The simultaneous 
appearance of traces in different distant places indicates the existence of different packs. 
Around each beginning of the trail in which more than one individual is tracked, a circle 
(buffer) with a radius of 4000-8000 meters is made, which is the average daily movement of 
individuals in the pack during the winter months (November, December, January, February) 
depending on the area. The assumption is that the individuals in the pack will not go beyond 
4000 or 8000 meters in any direction during one day. If individual circles were merged, and 
the number of individuals in the corresponding tracks was the same or for one individual more 
or less, it was considered that they were traces of the same individuals. It is possible to find a 
large number of tracks with different numbers of individuals in a very small space, so the 
buffers can largely overlap. In these cases, it is considered to be traces of individuals from the 
same pack that are occasionally divided into smaller groups. Each buffer, or group of 
overlapping buffers, means that they are identical or different animals from the same pack, so 
they should be covered by one larger circle corresponding to the average size of the pack 
territory (150 to 630 km2 depending on the area). Data on the average size of pack territory in 
a particular area can be obtained by long-term telemetry monitoring. 

The minimum number of individuals in a pack is determined by the highest recorded 
number of tracks, and in cases of division into smaller groups, the minimum number of 
individuals is determined by summing the tracks that are assumed to have been left by different 
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individuals from the same pack (taking into account the distance between tracks, the direction 
of movement and number of tracked individuals). 

As for the number of lone wolves, the estimate is made by drawing a circle with a radius 
of 6000 to 11500 meters around the beginning of each track in which only one individual is 
tracked, which corresponds to the average daily movement during the winter months. 
Individuals whose buffers overlap by more than 50 percent are considered the same individuals. 
Data on the average daily movement of individuals in the dispersion during the winter months 
are still insufficient and require additional telemetric research of dispersed wolves. 

 
 
Monitoring of other clues - signs of the presence 

 
Traces at marking spots 
Here we discuss marking trees that bears repeatedly come to for scratch themselves and 

to scratch with their claws, then to the paths pressed by bear paws where the bear rubs its gland 
feet fragrance into the ground. 

Wolves mark their territory with urine, faeces, howling and scratching the ground. 
Scratching the ground is usually performed by dominant males and females and can also be 
done by other members of the pack. It is most common in cooler months of the year, from 
October to March, peaking at the time of mating in January and February. Scratching is intense  
in the centre of the wolf pack, due to more frequent use of the same space and along the border 
of the territory, in those places where other wolves could penetrate their area. Some scratches 
form the letter “v”. 

For such places, a standard form is filled out with all the data, including a photo of the 
spot and the signs themselves. It is advisable to visit the spot again, at least twice a year, and 
the best recommendation is to install automatic cameras (camera traps) in these spots. 
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Bear dens 
A place that a bear has prepared to spend the winter or at least part of the winter is 

called a den and it is an important sign of bear presence. In the den, during the winter (mid-
January - early February) female bears give birth to cubs. The den is most often a custom cavity 
in the cracks of the rocks with a very narrow entrance, then there can be an excavated space 
between the roots of a larger tree, or a bed in the open under the canopy of coniferous trees. 
The bear bed itself is usually made of dry leaves and grass or twigs. 
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For the found dens, a standard form is filled in with all the data, including the photo 

documentation. In addition to GPS coordinates, altitude, steepness of the terrain, habitat 
information, and measurements of the den itself, including the location of the bed, are also 
important. It is important to assess whether the den was used in the previous winter and to note 
other possible observations (signs of cubs). 
 

Feeding on prey or carcass 
Wolves mostly prey upon even-toed ungulates (deer, roe deer, wild boar) whilst bears 

can occasionally kill some wild animals. Both bears and wolves can attack domestic animals 
(then included in damage monitoring) or feed on the carcasses of animals that have died or 
been killed by other predators. As a rule, they return to the same carcass until they have eaten 
everything, leaving numerous traces (e.g., faeces, paw prints). Traces can also be mixed with 
those of other predators and vultures. 

In addition to the standard form, other observations should include an opinion on the 
time event happened and the cause of death of the prey (whether the animal died of natural 
causes or was killed by predators). For such places, a standard form is filled out with all the 
data, including the photo documentation. 
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Recording of findings and sampling of bear and wolf faeces 
 

Bear and wolf scats are one of the signs of presence that can often be found, and 
which should be recorded and sampled. An experienced observer should have no problem 
recognizing bear faeces, although it comes in very different shapes, colours and smells 
depending on the food the bear has consumed. The bear has a digestive tract of carnivores, so 
the plant ingredients of its food are incompletely digested and are recognizable in the faeces. 
Thus, bear scats are also an indicator of their diet. Plant-based foods can make up over 90% 
of a bear's diet. 

 
 

Wolf scats are sausage-like and are 2-3 cm in diameter. They have a very strong smell 
and the colour of the faeces depends on what the wolf ate, and can range from completely 
black (meat), through different shades of grey and brown (meat, hair, bones), to completely 
white (bones). The colour changes with the standing of the faeces in the air and with the 
action of other factors such as rain and sunlight. May contain grass that wolves sometimes 
eat. 

 
 
Furthermore, various life stages (eggs, larvae) of parasites of digestive tracts can be 

found in the faeces. Today, the analysis of stress hormones (corticosteroids) in faeces can also 
assess stress exposure. Most often faeces are used as a source of genetic material for genetic 
analysis and this is also included in the proposal for bear and wolf monitoring programs in NP 
Durmitor, NP Piva, NP Sutjeska and NP Blidinje. 
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Collection of faecal and tissue samples for genetic analysis 

 
This method should inevitably be implemented in protected areas as it gives the 

most reliable and objective results. Fresh faecal samples are a suitable material for obtaining 
DNA for genetic identification and determination of the number of individuals in a population. 
Isolation of DNA from faeces, discarded hair or tissue samples is a routine method today for 
determining the size of bear and wolf populations. Systematic collection and analysis of 
samples, both for bears and wolves, can provide insight into the frequency of emergence of 
new individuals and the disappearance of those that were recorded earlier ("turnover" of the 
population). Observers can also collect samples for "genetic counting" as they check the field 
in search of signs. 

Sampling: wash instruments (scalpel, knife, scissors, etc.) well with soap and water, 
ethanol or heat with flame before each new sample. Handy items can also be used to take faeces 
- pieces of wood, plastic, plastic spoons, twigs, etc., but never take different samples with the 
same piece of wood or plastic. This is extremely important to avoid contamination of one 
sample with another. In the case of contamination, the samples are unusable. To preserve faeces 
and tissue samples, use 96% ethanol, and if there is none, 70% ethanol can be used. Care should 
be taken that individual samples do not contaminate each other (even the smallest pieces of 
tissue or faeces of one sample can contaminate others if unintentionally transferred), so it is 
better to put ethanol in plastic sample collection tubes first and sample later. Do not take too 
much tissue or faeces from each sample - the proportion of tissue or faeces in ethanol should 
not exceed 10%, or there must always be at least 8-10 times more ethanol by volume than tissue 
or faeces. If more than one sample is taken, it will not be well preserved, i.e., it will break down 
and degrade the DNA molecules in it, and it will not be usable. Faecal samples taken from the 
surface of the faeces where there are the most cells of the intestinal mucosa (usually in the 
initial "blunt" part of the faecal sausage that first comes out of the animal's intestines) in places 
protected from rain and sun (usually on the edges facing down, not touching the ground). Do 
not take a sample from the middle of the faeces. 

If the animal's carcass is fresh, take a piece of soft tissue (a piece of muscle - maybe a 
piece of the tongue, since it is the most accessible to the collector). If the carcass is old, in the 
decaying stage, then it is better to take a tissue that has dried out, such as a piece of the ear (the 
ear dries first, and drying preserves DNA quality relatively well), or a piece of tissue that looks 
the least decayed. 

 
Faecal or tissue samples: store in prepared plastic tubes with ethanol. The sample size 

should be about 1/10 volume of ethanol. If possible, cut the sample into smaller pieces (at least 
2-3 pieces), so that the alcohol penetrates as deeply as possible into the depths of faeces or 
tissue, and not put one large piece. When the alcohol cannot penetrate to the depths, the DNA 
molecules break down and are destroyed. A tube (10-15 ml) with a tissue sample should look 
something like this: 
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Samples collected in this way, in 96% ethanol, can stand for several days or even weeks 

at room temperature, but they should be placed in deep freezing (at -20ºC) as soon as possible 
or at least in an ordinary refrigerator. 

Labelling of samples: Unambiguously label each individual tube (labelling previously 
described) and enter all other data in the standard form. The form for entering data on the 
observation of signs of the presence and the form for dead animals include: 

1. Sample label (same as the label on the test tube and on the paper in the test tube) 
2. Estimated time when the sign was made (field "faecal age" - in days) 
3. Date and time when the sample was taken 
4. Type of sample (faeces, hair, tissue) 
5. Place where the sample was found and taken (GPS coordinates) 
6. Species of animal from which the sample was taken (bear, wolf, lynx) 
7. Sex and estimated age of the animal (for tissue samples from dead animals, it is not 

written in the form for observing signs, but in the form for finding a dead animal) 
8. The type of tissue from which the sample was taken (e.g., muscle, skin, tongue from 

a dead animal; write in the dead animal form) 
9. For faecal samples, it is desirable to describe the weather conditions under which the 

faeces stood (e.g., dry or rainy weather, or on snow, sun exposure, etc.). Namely, the 
preservation of DNA molecules in the faeces itself depends on the weather 
conditions. Write in the NOTE field on the character observation form. 

10. Any other remarks that seem relevant to the collector. For later data processing, it 
is desirable to have as much data as possible about the samples and the circumstances 
under which they were collected, e.g.,: forest road, feeding ground, wolf prey 
environment, landfill, etc. 

Label the test tubes in two places - on the label on the test tube and on a piece of 
paper (more importantly) that is inserted into the test tube. Since ethanol can erase marks 
written with a ballpoint pen or marker, it is necessary to write with an ordinary graphite 
pencil. Ethanol does not erase an ordinary pencil, and the label on the piece of paper in the 
test tube cannot fall off or be lost in any other way. Samples that are not marked or from 

1-2 dijela izmeta ili tkiva 

8-9 dijelova etanola 

15 ml epruveta sa čepom na navoj 

8-9 parts of ethanol 

1-2 parts faces or tissue 

15ml tube with screw-on cap 
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which the mark is erased or peeled off, are completely unusable!!! Samples for which we do 
not have at least basic data (at least those under numbers 1 to 5) are also useless. 

 

 
 
Throughout Montenegro and Bosnia and Herzegovina, this methodology was applied 

for the first time in the autumn of 2018 within the project "Protection of brown bears in the 
Dinarides" funded by the EURONATUR Foundation, to determine the size of brown bear 
populations in Montenegro and Bosnia and Herzegovina. Read the details in the appendix to 
this monitoring protocol.  

 
 
Data from automatic cameras (camera traps) 

 
Out of the large carnivores, only lynx can be distinguished individually in the 

photographs thanks to specific spots on the fur. In the images, as a rule, bears and wolves are 
difficult to distinguish individually. 

However, the systematic use of automatic cameras can also provide valuable data for 
monitoring bears and wolves in protected areas. With their use we can find out: 

1. Frequency of appearance of bears and wolves in photographs 
1.1. Over the years as an indicator of population size trend. For this purpose, it is 

necessary to have functional cameras throughout the time in the same places, 
1.2. During the seasons as an indicator of habitat use, (I) influenced by the availability 

of seasonal food sources and (II) due to disturbance by humans, 
1.3. During the 24-hour cycle as an indicator of the daily rhythm of activity; 

2. Presence of family groups of bears and wolf litters. With time and space data, it is 
possible to get an idea of the number of bear and wolf litters and the number of young in 
each litter. 
3. Interactions with other species of animals and especially with humans and their activities 
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For all data from this list, it is necessary to have cameras relatively properly 
distributed throughout the protected area. It is important not to place more cameras in places 
where we expect the concentration of animals to be higher, and especially not to leave them 
out of some areas. The goal should be to have at least one camera every 10 km2. Locally, 
cameras are placed where animals are expected to pass but without any decoy. This is the 
only way to obtain data that is not biased due to the poor use of the method. Of course, 
efforts should be made to make the camera difficult to see by the human eye to reduce the 
risk of damage and theft. For the same purpose, it is recommended to hide them well and/or 
use protective housings with a padlock. 

 

 

 
 
Another way and purpose of using cameras is to target locations where you want to 

document what happens when an observer cannot be present, or would not even happen if the 
person is nearby. Examples of such camera setups are: 

1. Towards the tree on which the bear is rubbing himself or scratching the tree (marking) 
2. Around traps set to catch bears or wolves 
3. In planned wolf-catching area to determine where they are most often moving (forest 

roads, crossroads) 
4. Around the remains of prey that a bear, wolf or lynx feeds on 
5. Near the bear's den; hardly possible, as the camera should be set up before the bear 

enters the den 
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General conditions for proper use of cameras: 

1. Each camera should have the correct date and time (always "winter" time) up to 
the minute. Information about this must be visible on each recording. 

2.  Batteries should be replaced regularly (dispose of used items in suitable containers). 
3. Replace or delete old memory cards each time you copy them onto a computer/laptop. 
4. Check the cameras regularly before the card capacity is full or the batteries run out. 
5. Have the correct GPS position recorded for each camera. 
6. Keep the records, fill in the form on the work of each camera: the day of installation 

and removal, and especially mark the days when for some reason it did not work. This 
is the only way to monitor and calculate the "tracking effort" from the well-known 
"camera days". 

7. Store all recordings in a separate database with separate files for each camera or 
location. You should also have a device with an additional (backup) copy of all data 
and regularly perform backup. 

 
Thermal imaging with unmanned aerial vehicles 

Thermal imaging by drones from the air for the purpose of determining the number of 
animals is a relatively new method of choice that can be applied when the conditions are right. 
For example, in Croatia this method was used in the counting of wild boars on the island of 
Cres and in the lowland continental part in the hunting ground of Opeke II. In both studies, the 
possibility of counting wild boars (and other wild and domestic animals) was confirmed. The 
method of absolute counting of all animals is suitable for smaller areas and is more accurate, 
while the method of transects (area of 10% of the total area) is suitable for larger areas with 
greater uncertainty of results. 
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The use of thermal imaging cameras is optimal at night or in the early morning hours at 

temperatures below 10°C. The flight altitude must be such that the sound of the drone does not 
disturb the animals. The best flight altitude was 100 m, with a range of 70 to 120 m, while a 
height of 50 m was used for clear identification. The level and density of vegetation did not 
affect the reduced detection of animals. 

As this is a relatively new method, before using this method for counting large 
carnivores in protected areas of Montenegro and Bosnia and Herzegovina, potential contractors 
should be consulted on feasibility, required permits, selection of best methods and costs of 
recording and processing data. 

 
 
Howling test 

 
This method of monitoring is based on the assumption of a territorial response of wolves 

to a simulated "intruder" that mimics or emits wolf howls through loudspeakers, which can 
then cause wolves to howl back in the study area. Only by listening to the wolf's howling reply 
can the howling of young and adult animals be distinguished. Wolves prefer to respond to 
howling in July, August and September, at a time when puppies are playful and learn to howl 
on their own. This method would be the method of choice for an area where there is not enough 
snow to monitor for traces in the snow, i.e., primarily for the Mediterranean macro-region, but 
it can also be applied in any other macro-region. 

The area where the howling tests are carried out is divided into a square grid measuring 
3x3 km. Only areas containing at least 30% of forest and other natural areas are included in the 
monitoring. The size of each test surface corresponds to the audibility of wolves’ howling. 
Within each surface, choose the point that has the best possible audibility and on it, by imitating 
the howling of wolves, try to provoke the reaction of the territorial pack. In areas where there 
are enough forest roads (2-3 km/km2), these roads can be used to quickly switch from one test 
area to another. For one night, an effort should be made to cover as many test plots as possible. 
If the night is quiet (no wind, rain etc), the howling of wolves can be heard from a distance of 
4 km (depending on the terrain). As one pack can cover a large area (150 to 750 km2 in Croatia), 
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the probability that a pack will respond at a certain spot is relatively small and it is necessary 
to cover as much space as possible in the shortest time. Wolves will not respond to howling 
every time, so howling tests need to be repeated for each surface for three consecutive nights, 
to increase the likelihood of getting a wolf response. The absence of a wolf response does not 
mean that there are no wolves in the searched area. You should come to each spot of howling 
in silence and wait a few minutes without making any sounds. It is recommended to repeat the 
howling test three times in one place during one visit to the surface, and each test may consist 
of two to five turns of howling with a break of 3-4 minutes. Each howling test should be 
recorded in a form. 

Only by listening to the howl of a wolf can be determined whether there are wolves 
(pack) in an area and whether that pack has a litter. If the howling of wolves is digitally 
recorded and if the recording is good enough, it is possible to determine how many wolves 
howled by analysing the spectrogram, i.e., the "spectral envelope", which is based on the digital 
Fourier transformation (Raven program from Cornell University). This can also determine the 
size of the pack, not just whether the pack exists and whether there has been reproduction in 
the pack. 

 
 
Finding a dead bear or wolf, monitoring mortality 

 
Bear, wolf and lynx management plans prescribe the collection and analysis of the 

bodies of dead large carnivores, i.e., the monitoring of mortality. The plans also include 
appropriate forms (attached) in which data on dead animals are recorded. Every dead large 
carnivore should be correctly and unambiguously marked, and this mark also needs to be on 
all samples taken from that dead animal so that all the data can be linked later. Thus, they are 
uniquely identified and included in the total mortality from that year. Long-term mortality data 
are a very important part of population monitoring. Data on each mortality for the whole 
country should be collected centrally in the responsible institutions for the management of 
hunting grounds as well as for the management of protected areas. These institutions must share 
the data collected in order to obtain a comprehensive central mortality database. For this 
purpose, for data from Montenegro and Bosnia and Herzegovina, the internet database M-base 
established within the LIFE DINALP BEAR project can be used, which can also be used to 
store other monitoring data. 
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Procedure for finding a dead bear, wolf or lynx 
In the case of a report of killed protected species, a member of the intervention team or 

authorized damage inspector should be called first, who must inform the competent police 
station, nature protection inspection and the competent ministry in case of suspicion of illegal 
killing. If the police receive information about the killed animal before a member of the 
intervention team or an authorized damage inspector, they must make contact immediately. It 
is necessary for the police to draw up a record of the whole case, in order to initiate criminal 
or misdemeanour procedure, and to forward the animal or samples for further examination 
(e.g., x-ray or toxicology). The transport of dead animals will be organized on a case-by-case 
basis, depending on the situation on the ground. If there is a possibility, it is best to transport it 
immediately to a veterinary institution (e.g., in Croatia it is the Faculty of Veterinary Medicine 
in Zagreb) which can perform dissection and sampling. If transport cannot be organized on the 
same day, it is recommended to cooperate with the local veterinary organization, and depending 
on the season, it is most practical to pack the carcass in a large PVC bag and place it in the 
refrigerator or freezer until the first transport. If there is a suspicion that the animal is rabid, it 
is MANDATORY to inform the competent veterinary organization, which will proceed in 
accordance with legal regulations. 

The mortality data entry form includes the date and place of the event, the cause of 
death (for shooting hunter data and trophy value as well), and basic measurements (total length 
and weighed weight), sex and age. Furthermore, basic samples are taken: a piece of soft tissue 
for genetic analysis for each large carnivore (usually muscle or tongue and stored in a test tube 
with ethanol in the freezer), for a bear one of the rudimentary premolars for determining the 
age (kept dry in a paper bag). If necessary, additional samples and measures are agreed to be 
taken. 
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Data on bear and wolf damage 

 
Damage from bears and wolves can occur to property whether it is domestic animals, 

crops or structures/buildings. It is the obligation of each protected area to record and describe 
each damage event, which is important not only for the payment of compensation but also for 
monitoring the trend and taking measures to prevent damage. The data are entered in the 
provided form, the forms are kept, and the data are entered into the database. Any damage 
event should be reported to the responsible institutions. In this case, the monitoring observers 
also have the role of damage experts and members of the intervention team, and they undergo 
special training for each of these roles. 

 

 
 
 

Pack counting based on attacks on domestic animals - spatial-temporal damage 
analysis 
 

In Croatia, every recorded wolf attack on domestic animals is entered into a database 
maintained by the responsible Ministry. The cases of predation are grouped into weekly 
intervals which can then be observed in chronological order. The simultaneous appearance of 
the predation in different places indicates the existence of different packs. Around the site of 
the attack, a 5 km radius (buffer) was formed covering an area of 78 km2, which is half of the 
average area occupied by one wolf pack. It is assumed that the pack will not go further than 5 
km in any direction in a week, because the average daily movements of wolves are 2.5 km, and 
the size of the territory covered by the monitored pack during the seven days of continuous 
monitoring was 59.9 km2. Each such circle or group of circles around the place of attack on 
livestock, which overlaps> 50%, is covered by one larger circle covering an area of 156 km2, 
which is slightly larger than the average size of the territory (150.6 km2) of the wolf pack. 
Circles of individual attacks (78 km2) may overlap by up to 50% in order to be included in the 
same pack because in conditions of livestock concentration in a smaller area, wolves from 
different packs can hunt prey relatively close to each other. Each new circle around the place 
of an attack (78 km2), which is> 50% outside the already existing circles of wolf packs, is  
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assigned a new circle of packs (156 km2, new pack). Pack circles (156 km2) must not overlap 
> 1-3% because this is not the case in other wolf populations either. Based on the number of 
wolf packs thus obtained and the estimated size of individual packs i.e., the density of that part 
of the wolf population can be determined. It is important to note that wolves can have different 
sizes of living territories in different areas, and the radius of the buffer zone circles must be 
determined on the basis of telemetric monitoring. 
 
 

The telemetry monitoring 
 

Telemetric monitoring of bears and wolves cannot be carried out systematically and in 
the entire area of their distribution, and it does not actually serve for monitoring itself, but it 
can provide the data needed to develop and calibrate monitoring methods. Thus, data on their 
movement and activity are obtained directly, and indirectly on the size and choice of living 
space and the use of that space and the rhythm of activity. Knowledge can be gained about 
social relations within populations, reproductive status (sexual maturity, frequency of births, 
litter size, youth survival), health, causes of death, and life expectancy. With wolves telemetry, 
in particular, we can gain insight into the frequency of prey capture and the manner and degree 
of exploitation of that prey. Sufficiently long telemetry monitoring can determine whether it is 
a wolf that belongs to the pack or a wolf that is in dispersion. It also gives data on the size of 
home ranges by gender and age categories, overlaps of living spaces, use of areas inside and 
outside protected areas, daily movements and the like. Telemetric monitoring of collared 
individuals involves trapping live individuals in special traps, chemical immobilization, and 
after measurement, sampling, fitting with GPS/GSM collars, release the animal at the point of 
capture. It is desirable that there should be at least one or more bears and wolves marked with 
a satellite (GPS) collar at all times. 

Catching a live bear can also be a method of choice when trying to address the 
problematic behaviour of a particular individual. On one hand, the capture itself achieves a 
certain reluctance of the bear to approach people, especially the place where it was caught. 
Before waking up from the anaesthesia the bear can be taken away (relocate) from the place 
where it caused the problems and released there. However, experience shows that the method 
of translocation rarely succeeds, because the bear often and soon may return to the place of 
capture, especially if the cause (e.g., available anthropogenic food) has not been removed. It is 
more valuable to deploy a telemetry collar for such a bear, which then makes it easier to monitor 
and predict where new problems could arise. Then it is easier to use other deterrents such as 
rubber bullets. 
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The appearance of problematic bears 
 

This category includes bears that made damage once or repeatedly. However, most of 
the damage is done by unrecognized bears. Also, most bears that are perceived as "problematic" 
or at least as "those who are not afraid of people" do not actually cause damage. Easy accessible 
organic waste (source of anthropogenic food) is the most common cause of the appearance of 
such bears. Most often these are females with cubs or subadult bears, and both categories have 
been pushed towards settlements by older and larger male bears. 

Remediation, and especially prevention, of the behaviour of "problematic" bears is 
an important part of the management plan. In order for the "action" to be appropriate to a 
certain situation, it is necessary to constantly monitor the situation and the trend. 

 

 
 
 
Monitoring the attitudes of the local inhabitants about bears 

 
A completely different part of monitoring from monitoring the populations of large 

carnivores themselves is monitoring how the local inhabitants accept coexistence with large 
carnivores. Trends in which the acceptance of the population would start to change in a negative 
direction should be noticed early and ready to react. 

There is a universal understanding that living in an area where large carnivores occur 
presents a certain challenge and opens up the possibility of mutual conflict. It is a fortunate 
circumstance that generations of people in protected areas and in the wider area have become 
accustomed to the presence of bears and wolves and have adapted their way of life and attitudes 
to this fact. However, the challenges of modern life, as well as possible changes in the situation 
with the populations of large carnivores, can easily change the attitudes of the locals, especially 
in the younger generations. 

Here we offer (attachment) a survey of the local inhabitants. It has to be as large a 
sample as possible and with care to include all stakeholders, as well as gender and age groups. 
Thus, there should be a sample of people who earn at least part of their income from agriculture 
(where conflicts are most likely), protected area employees and people who are privately 
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involved in tourism. A standard questionnaire is attached to this monitoring protocol. The 
survey could be conducted every second or third year. In the meantime, workshops with the 
local stakeholders should be organized where they would get information about the state of 
bear and wolf populations and how to manage them, and they could ask questions and express 
their views and wishes. Local people can also be educated through information leaflets about 
large carnivores or through targeted lectures for school children or the interested public. 
 

 
Public Participation: Citizen Science 

 
Citizen science, also known as crowd science or volunteer monitoring, is scientific 

research conducted in whole or in part by citizens who are not professional scientists. Citizen 
science is described as the voluntary participation of the public in scientific research with the 
aim of advancing scientific research by improving the capacity of scientific communities as 
well as increasing public understanding of science. Non-scientists thus actively participate in 
the process of data collection according to certain scientific protocols, as well as in the process 
of using and interpreting this data and in decision making. Involving citizens in science projects 
has become a means of fostering curiosity and a better understanding and appreciation of 
science while providing quality collaboration between professional scientists and the general 
public. Citizen scientists are volunteers who, through mass data collection ("crowd sourcing") 
assist professional scientists in their research projects. Volunteers allow scientists to research 
in larger geographical areas and for longer periods of time than is possible with traditional 
methods. As for the reliability of the data collected by volunteers, it is considered that nothing 
they would participate in would be so difficult that volunteers would not be able to do it if they 
are well trained. However, training can sometimes not take place and in any case the data 
collected should be categorized according to the SCALP method described above. 

One such example of the use of citizen science is the MammalNet website with its 
iMammalia mobile app. It is a free, user-friendly smartphone app that lets you quickly and 
easily record and share mammalian observations or their signs and tracks. It contains guides 
for recognizing different species and stores all your observations so that you have a detailed 
record of all mammal sightings. Every citizen/visitor who has seen one of the large carnivores 
reports the sight in the application and thus contributes to the monitoring of these species during 
their stay in the protected area, and also during their stay in nature outside the protected areas. 
 

Final chapter 
 

As an obligation the monitoring of bears and wolves in national and nature parks should 
be performed: 

1. Collect and label all signs of presence, use citizen science as well 
2. Follow tracks in the snow 
3. Sampling of wolf and bear faeces for genetic research 
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4. Monitoring through photo traps 
5. Howling tests 
6. Monitoring of all death cases 
7. Monitoring of all damage cases 

 
If conditions exist, it is desirable that there be at least one or more bears and wolves 

marked with a satellite (GPS) collar at all times. 
Thermal imaging is a relatively new method and certainly before using this method for 

counting large carnivores in protected areas, one should consult with potential contractors 
about the feasibility and costs of recording and processing data. 

Analyses of all collected data are used to estimate trends of all monitored parameters. 
This includes the application of SCALP criteria for categorizing data based on verifiability. 
It would be a great loss if part of the collected data cannot be used due to methodological errors 
in collection or recording. 

In the first year, the training of observers should be organized. Nevertheless, the first 
year of monitoring will be a kind of testing (pilot), and probably some elements of monitoring 
will need to be refined to be practically feasible and to give usable results. 

 

Attachments 
 
1. Form for entering data on the observation of signs of the presence of large carnivores 
2. Form for entering data on tracking snow tracks 
3. Form for a dead bear 
4. Survey: attitudes about the bear 
5. Analysis of non-invasive genetic samples from Montenegro and Bosnia and Herzegovina 
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