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Brown Bear (Ursus arctos; Eurasia)
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Danilov, Miguel Delibes, Marcus Elfström, Alina L. Evans, Claudio Groff, Anne G. Hertel,
DjuroHuber,Klemen Jerina,AlexandrosA.Karamanlidis, JonasKindberg, IlpoKojola,Miha
Krofel, Josip Kusak, TsutomuMano, MarioMelletti, YorgosMertzanis, Andrés Ordiz,
Santiago Palazón, Jamshid Parchizadeh, Vincenzo Penteriani, Pierre-Yves Quenette,
Agnieszka Sergiel, Nuria Selva, Ivan Seryodkin, Michaela Skuban, SamM.J.G. Steyaert,
Ole-Gunnar Støen, Konstantin F. Tirronen, and Andreas Zedrosser

Names
Genus: Ursus (Linnaeus, 1758)

Species: Ursus arctos Linnaeus, 1758

Subspecies: U a. arctos; U. a. isabellinus; U. a. syriacus; U. a. pruinosus; U. a. lasiotus; U. a. collaris; U. a. beringianus/piscator

Names in other languages:
Albanian, ariu; Arabic, ىنببد (daba bunaa) or رمسأبد (daba asmar); Armenian, արջ (arj); Basque, hartz; Belarussian,
мядзведзь (mjadzvedz’); Breton (Brezhoneg), arzh gell; Bulgarian, мечка (mečka); Catalan, ós bru; Chinese, 棕熊 (zōngxióng);
Croatian, smeđi medvjed; Czech, mědved hnědý; Danish, brunbjørn; English, brown bear; Esperanto, urso; Estonian, karu;
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Faroese, bjørn; Farsi (Iranian), یاهوهقسرخ (khers-e qahvehei /ghahvehei); Finnish, karhu; French, ours brun; Georgian, დათვი

(datvi), German, Braunbär; Greek, καφέ αρκούδα (kafe arkouda);Hindi, भालू (bhalu);Hungarian, barna medve; Icelandic, björn;
Irish (Gaeilge), béar donn; Italian, orso bruno; Japanese, ヒグマ(higuma); Korean, 갈색 곰 (galsaeg gom); Kurdish, hirç;

Latvian, brūnais lācis; Lithuanian, rudoji meška; Macedonian, мечка (mečka); Maltese, debb=ors; Mongolian, or хүрэн
баавгай (khuren baavgai); Norwegian, brunbjørn; Polish, niedźwiedź brunatny; Portuguese, urso; Romanian, urs; Romansh,
urs; Romany, rish (m.) rishni (f.); Russian, бурый медведь (buryi medved’); Sámi, guovža; Scottish (Gaelic), mathan; Serbian,
мрки медвед (mrki medved); Slovak, medveď hnedý; Slovenian, rjavi medved; Spanish, oso pardo; Swedish, brunbjörn; Turkish,
bozayı; Ukrainian, бурий ведмідь (buryi vedmid’); Welsh (Cymraeg), arth.

Taxonomy

Phylogeography
For the systematics, evolution, and genetics of bears, see Chap-
ter 1. The brown bear and cave bear (Ursus spelaeus) diverged
in Eurasia approximately 1.2–1.4 million years ago (Loreille
et al. 2001) and brown bears subsequently inhabited most of
the continent. Here we review how climatic fluctuations during
and after the Pleistocene shaped the genetic relationships
within Eurasian brown bears, especially focusing on the effects
of the Last Glacial Maximum (LGM, 26,000–19,000 years ago),
when most of northern Eurasia was covered with continental
ice sheets (Saarma et al. 2007).

In the mid-1990s, Randi et al. (1994), Taberlet and Bouvet
(1994), and Kohn et al. (1995) studied the genetics of several
small, endangered European brown bear populations, based on
sequences of a portion of the mitochondrial DNA (mtDNA)
control region, to assess their genetic status and to determine
appropriate donor populations for possible augmentation
attempts. They reported two main lineages, the western and
eastern, which diverged approximately 514,000 years ago (Ani-
jalg et al. 2018). This laid the groundwork for many studies on
the phylogeography of Eurasian brown bears, making it a
model species in studying post-Pleistocene migrations (Swen-
son et al. 2011). Based on additional mtDNA studies, these two
lineages have been subdivided into clades and subclades, which
apparently arose when the bears were confined to glacial refu-
gia (Saarma et al. 2007; Davison et al. 2011; Anijalg et al. 2018).

The phylogeography of Eurasian brown bears is best docu-
mented for the western lineage in Europe. It encompasses the
bears presently found in Western Europe and extinct popula-
tions in North Africa (Algeria), Lebanon (Calvignac et al. 2008,
2009), and in Anatolia, Turkey (Çilingir et al. 2016). This
lineage consists of two clades (1a and 1b), which diverged
approximately 100,000 years ago (Davison et al. 2011). The
important glacial refugium for clade 1a bears was the Iberian
Peninsula, from which bears migrated northwards and recol-
onized central and northern Europe, Britain, Ireland, and
southern Scandinavia. The glaciated Alps acted as a barrier
for some of the clade 1b bears, which were in refugia on the
Italian Peninsula, in the Balkans, and in the Carpathian Moun-
tains and Anatolia, Turkey, where clade 3a bears also occur
(Sommer & Benecke 2005; Bray et al. 2013; Çilingir et al.

2016). Clade 1b bears moved northward after most of Europe
had been colonized by clade 1a bears, and were generally
excluded fromWestern Europe, although a 5300-year-old clade
1b bear has been found in northern Denmark (Bray et al. 2013).
In addition to these refugia, some brown bears also survived in
the cold tundra–steppes of central Europe during the LGM,
which was probably similar to the arctic habitats inhabited by
brown bears in North America today (Valdiosera et al. 2007). It
is not known if the now-extinct 1a brown bears in Algeria came
there naturally from Spain or if they were introduced by
Romans or Carthaginians (Calvignac et al. 2008). Subfossil
samples of brown bears from an extinct population in Morocco
are not closely aligned with any known clade of living brown
bears and may have diverged while migrating to western North
Africa from the Middle East (Calvignac et al. 2008).

The eastern lineage in Europe (clade 3a) is found in north-
ern Scandinavia, Russia and adjacent countries (Finland,
Estonia, Belarus), part of Romania (Taberlet & Bouvet 1994),
and Anatolia, Syria, and Georgia (Çilingir et al. 2016). Saarma
et al. (2007) suggested that clade 3a bears recolonized most of
northern Europe from a refugium in the western Carpathians
(Slovakia) and perhaps the adjacent Great Hungarian Plain.
There is a sharp delineation between these bears and clade 1a
bears at the zone of contact in Scandinavia (Taberlet et al.
1995), but the lineages are sympatric in eastern Romania and
Turkey (Kohn et al. 1995; Çilingir et al. 2016).

The phylogeography of brown bears in Asia is less studied
and appears to be more complicated. Prior to a climatic cooling
period approximately 54,000 years ago (Anijalg et al. 2018), 3a
clade bears occurred throughout Eurasia, extending from
Romania and eastward to the border of Canada, 12,000 km away
(Korsten et al. 2009), and into Turkey and Syria (Calvignac et al.
2009). Korsten et al. (2009) concluded that the founder popula-
tion of this clade underwent a severe demographic bottleneck,
followed by a sudden demographic expansion throughout most
of continental Eurasia from a single glacial refugium after the
LGM. Later, important Pleistocene refugia were probably the
Carpathian Mountains in Eastern Europe, the Altai-Sayan
Mountains in Central Asia (Anijalg et al. 2018), and perhaps
theMediterranean region of Turkey (Çilingir et al. 2016). Brown
bears onHokkaido belong to three allopatric clades, 3a, 3b, and 4,
the latter two of which have been reported only from Hokkaido
and may have reached the island at different times when

Species Accounts

140

Paolo Ciucci, Department of Biology and Biotechnologies "Charles Darwin", Universita di Roma "La Sapienza", Rome, Italy

www.cambridge.org/9781108483520
www.cambridge.org


Cambridge University Press
978-1-108-48352-0 — Bears of the World
Edited by Vincenzo Penteriani , Mario Melletti 
More Information

www.cambridge.org© Cambridge University Press

Hokkaido was connected to the mainland (Hirata et al. 2013).
Another Asian clade, clade 5, is known only from Tibet. It
diverged approximately 343,000 years ago, suggesting that some
brown bears dispersed to the Tibetan Plateau and thereafter
remained isolated from the source population (Hirata et al.
2013). A clade 7 has also been identified in Iran and eastern
Turkey (Calvignac et al. 2009; Çilingir et al. 2016).

Subspecies and Distribution
Only brown bear populations, not subspecies, are in the IUCN
Red List. A list of the currently recognized subspecies of brown
bears is provided in Chapter 1.

The brown bear is the most widespread bear species
(Figure 12.1) and is found over portions of North America,
Europe, and Asia (Table 12.1). The species is extinct in North
Africa, where it disappeared from Egypt in the 1500s (Manlius
1998) andAlgeria andMorocco in the 1800s (Hamdine et al. 1998).

In Europe, the brown bear has disappeared from many
countries in the last centuries, due to high human pressure,
habitat loss, and climate change (Albrecht et al. 2017). It

occupies about 1,200,000 km2 on the continent, excluding
Russia, with an estimated population of 17,000 individuals in
10 populations (Chapron et al. 2014; McLellan et al. 2016;
Huber 2018; Table 12.1). Russia has the largest brown bear
population, estimated at over 200,000 individuals (www
.ohotcontrol.ru/resource/number/; see also Table 12.1), yet this
estimation and its trend over recent decades varies greatly
among sources (Kudrenko 2018). Several small and isolated
populations occur in southern and western Europe (Alpine
and Abruzzo in Italy, Cantabrian in Spain, and Pyrenean in
Spain–France; Ciucci et al. 2015; Groff et al. 2018).

The status of brown bear populations is poorly known in
Asia outside Russia. A large brown bear population (>2000) in
the Lesser Caucasus in Turkey is connected to populations in
Georgia, Iran, and northern Iraq (Ambarlı et al. 2016, 2018).
Bears also occur in northern Georgia, Armenia, and Azerbai-
jan (McLellan et al. 2017) and in northern (Alborz Moun-
tains), north-western (Arasbaran Biosphere Reserve), and
western (Zagros Mountains) Iran (Etemad 1985). Brown bears
occur in scattered and isolated populations in Himalayan
India, Pakistan, and Nepal (Nawaz 2007; Aryal et al. 2010;

Range Category 

Confirmed

Probably present 

Probably extinct 

Extinct

Brown Bear (Eurasia)  

Figure 12.1 Eurasian brown bear distribution. (Source: IUCN 2017, Red List of Threatened Species.) IUCN only maps areas where species became extinct after about
1500 AD, so not all former distributional areas for brown bears are shown here. Please refer to Table 12.1.
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Table 12.1 Main distribution, population estimates, trends, and threats of brown bear in Eurasia.

Occurrence Population estimate (n. ind.) Trend Threats References

Afghanistan Isolated population ? ? McLellan et al. (2017)

Albania 180–200 Stable to

decreasing

Illegal killing/capturing

Habitat destruction

Bego (2007), Kaczensky

et al. (2013)

Algeria Extinct McLellan et al. (2017)

Armenia 250 Decreasing Poaching and capturing, human–bear

conflict, habitat destruction

McLellan et al. (2017),

Burton et al. (2018)

Austria 5 Decreasing Illegal killing Kruckenhauser et al.

(2009)

Belgium Extinct McLellan et al. (2017)

Bosnia-Herzegovina 1000 Increasing Poor management

Livestock depredation

Kaczensky et al. (2013),

Huber (2018)

Bulgaria Central Balkan 100–130

Rio-Rhodopean 430–460

Stable Forest plantation

Illegal killing

Ministry of Environment

and Waters (MEW) (2008),

Zlatanova et al. (2009)

China West ~6000

North-east ~1000

? ? Gong & Harris (2006)

Croatia 937 (846–1072) Increasing Artificial food sources Huber (2018)

Czech Republic Cross-border

individuals

Poaching

Habitat fragmentation

(Skuban, personal

communication)

Denmark Extinct McLellan et al. (2017)

Egypt Extinct McLellan et al. (2017)

Estonia 700 Increasing None Männil & Kont (2012)

Finland 1600–1800 Stable None Kojola & Heikkinen (2006)

France Pyrenees Mountains (extinct but

reintroduced) 22 (min. 46 in

France + Spain)

Increasing Illegal killing

Hunting accidents

Small population

Decaluwe et al. (2011)

Sentilles et al. (2018)

Georgia 450 Decreasing Habitat destruction

Illegal killing

Lortkipanidze (2010)

Germany Extinct (vagrant) ? Huber (2018)

Greece 450–500 Stable/

increasing

Illegal killing

Habitat loss/degradation

Traffic fatalities

Mertzanis et al. (2009),

Karamanlidis et al. (2015)

Hungary Extinct

Few records

? ? Huber (2018)

India Himalaya sector 130–220

(population shared with

Pakistan)

? ? Sathyakumar et al. (2012)

Iran The Alborz Mountains 1300. The

Arasbaran Biosphere Reserve,

100. The Zagros Mountains,

<100

Unknown Human–bear conflicts in the forms of

illegal shooting and stoning, vehicle

collision, habitat loss, degradation, and

destruction

Gutleb et al. (2002),

Esmaeeli (2007), McLellan

et al. (2017)

Iraq <100 Decreasing Habitat destruction, illegal killing and

capturing

Garshelis & McLellan

(2011)

Ireland Extinct McLellan et al. (2017)

Israel Extinct McLellan et al. (2017)
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Table 12.1 (cont.)

Occurrence Population estimate (n. ind.) Trend Threats References

Italy Central Apennine 50

Alps 52–63

Stable

Increasing

Illegal killing

Small population

Local acceptance

Gervasi et al. (2012), Ciucci

et al. (2015), Groff et al.

(2018)

Japan ~2200 ? ? Mano (2006)

Jordan Extinct McLellan et al. (2017)

Kyrgyzstan ? Small population McLellan et al. (2017)

Latvia 10–15 Stable Human disturbance

Human infrastructure

Pilāts & Ozoliņš (2003)

Lebanon Origin uncertain McLellan et al. (2017)

Liechtenstein Extinct McLellan et al. (2017)

Lithuania Extinct McLellan et al. (2017)

Luxembourg Extinct McLellan et al. (2017)

Moldova Extinct McLellan et al. (2017)

Monaco Extinct McLellan et al. (2017)

Mongolia Altai Mountains?

Gobi Desert 21–29

? Isolated population (Gobi Desert) Tumendemberel et al.

(2015)

Montenegro 378 ? ? Huber (2018)

Morocco Extinct McLellan et al. (2017)

Netherlands Extinct McLellan et al. (2017)

North Macedonia 160–200 Stable Illegal killing

Low acceptance

Kaczensky et al. (2013)

Norway 150 Increasing Illegal killing

Low acceptance

Disturbance

Chapron et al. (2014)

Pakistan Hindu Kush 15–20

Himalaya sector 130–220 (shared

with India)

? ? Nawaz (personal

communication, 2014 in

Abbas et al. 2015),

McLellan et al. (2017)

Palestine Extinct McLellan et al. (2017)

Poland 80–100 Stable Habitat fragmentation/loss

Urbanization

Recreation

Jakubiec (2008), Selva

et al. (2011), Huber (2018)

Portugal Extinct McLellan et al. (2017)

Romania 5850–6300 Stable None Ionescu (2002),

Huber (2018)

Russian Federation 225,100 Increasing Forest logging

Illegal killing

www.ohotcontrol.ru/

resource/number/

Serbia Carpathian and East Balkan 8

Dinaric-Pindos 60

Stable

Increasing

Habitat loss

Illegal killing

Paunović et al. (2008)

Slovakia 1034–1439 Increasing Vehicle collisions

Low acceptance

Habitat destruction

Illegal killing

Huber (2018)

Slovenia 875–1130 Increasing Human acceptance

Habitat fragmentation

Vehicle collisions

Jerina et al. (2018)
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Sathyakumar et al. 2012; Abbas et al. 2015) and the southern
Pamir Mountains in Afghanistan, Kyrgyzstan, Tajikistan, and
Uzbekistan, where populations seem to be connected. Probably
the most isolated population occurs in the Gobi Desert in
southern Mongolia (Tumendemberel et al. 2015). Mongolia
also hosts brown bears in the Altai Mountains, most probably
connected with populations in China, Russia, and Kazakhstan
(Groff, personal communication). Finally, a large population
occurs in Hokkaido, Japan, but population estimates are not
reliable (Mano 2006).

Descriptive Notes
Patitschniak-Arts (1993) provided a detailed description of the
brown bear. The species is characterized by a disk-shaped facial
profile, heavy body with a distinctive shoulder hump, and long
claws, but shorter than those in North American grizzly bears
(Figure 12.2). The brown bear has a massive head with a prom-
inent nose and, in common with many other bear species, it has
small, rounded ears, small eyes, and a short tail. It has a massive
and powerful body and great strength. Colors vary from the
usual brown to many shades lighter to blonde and many shades
darker to almost black (Figures 12.3 and 12.4).

On average, the brown bear is the second largest bear after
the polar bear (Ursus maritimus), although the largest brown
bears are as large as the largest polar bears (Derocher 2012). The
size of brown bears is closely related to the amount of meat they
eat, particularly salmon (Oncorhynchus spp.; Hilderbrand et al.
1999b). Thus, the largest brown bears in Eurasia are found on
Kamchatka (Kurtén 1973), where they have access to salmon.

A comparative study found no significant difference in brown
bear body mass in northern (Sweden and Norway) and south-
ern (Croatia and Slovenia) Europe. Asymptotic body masses
were 115 kg in spring and 141 kg in autumn for southern
females, 248 kg and 243 kg for southern males, 96 kg and
158 kg for northern females, and 201 kg and 273 kg for northern
males, respectively. Thus, males had about twice the mass of
females in the spring and about 1.7 times as much in autumn.
Northern bears gained more body mass before hibernation and
lost more during hibernation than southern bears, probably
because hibernation was twice as long in the north (Swenson

Table 12.1 (cont.)

Occurrence Population estimate (n. ind.) Trend Threats References

Spain Cantabrian Mountains 183–278

Pyrenees 22–27

Increasing Small population

Illegal killing

Low acceptance

Habitat disturbance

Palazón et al. (2011), Pérez

et al. (2014)

Sweden 2800–3300 Increasing/

stable

Illegal killing

Local acceptance

Kindberg et al. (2011),

Swenson et al. (2017)

Switzerland 0–2 Fluctuating Vehicle collisions

Human–bear encounters

Predation on livestock

BAFU (2009), Huber (2018)

Syrian Arab

Republic

Origin uncertain McLellan et al. (2017)

Tajikistan ? Small population McLellan et al. (2017)

Tunisia Extinct McLellan et al. (2017)

Turkey 3400–4000 Stable or

Increasing

Habitat destruction, Illegal killing, human–

bear conflict, vehicle collisions

Ambarlı et al. (2016)

Ukraine 320 ? Huber (2018)

United Kingdom Extinct McLellan et al. (2017)

Uzbekistan ? Small population McLellan et al. (2017)

Figure 12.2 Brown bear by Giulia Bombieri, with permission.
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et al. 2007). Population mean masses of adult females in nine
Eurasian populations ranged from 94 to 142 kg, but this does
not include any of the largest bears from the Russian Pacific
Coast (Zedrosser et al. 2011). Some 400-kg males have been
reported in autumn in Europe (Karamanlidis, personal
communication).

Habitat
Brown bears inhabit a wide range of habitats within their vast
distribution. An ideal habitat is characterized by areas of high-
quality food and shelter (forest cover and rugged landscapes)
for resting, rearing young, and hibernation (Nawaz et al.
2014). Brown bears often live in large, continuous forests,
ranging from virgin and semi-natural forests to managed
woodlands, with a variety of tree species compositions and
bioclimatic zones (Zedrosser et al. 2001). However, bears also
can utilize open landscapes, such as steppe ecosystems and
agricultural landscapes, including grain fields with corn, wheat,
oat, barley, vineyards, and orchards (Skuban et al. 2017).

This brings them into direct contact with people and their
infrastructure, which often leads to increased human–bear
conflicts (Skuban et al. 2017; see also Chapter 15).

Most brown bears in southern latitudes live in temperate
broadleaved and mixed forests with a moderate climate and
distinct warm and cold seasons (Zedrosser et al. 2001). Dom-
inating tree species are spruce (Picea spp.), fir (Abies spp.), and
pine (Pinus spp.), with beech (Fagus spp.) and oak (Quercus
spp.) providing important food items in autumn (European
Environment Agency 2006). Although bears in Italy, Spain,
Greece, Turkey, Bulgaria, Iraq, and Syria can also inhabit
Mediterranean forests interspersed by grassland and shrubs,
brown bears in southern countries mainly inhabit forests with
coniferous species and beech, oak, hazelnut (Corylus spp.), and
birch (Betula spp.) trees (Figure 12.5). Bears from southern
countries are also adapted to a landscape with a mosaic char-
acter with a high human footprint and dry summer conditions
(Malcom et al. 2002).

In higher altitudes in Europe, Kyrgyzstan, Tajikistan, Uzbeki-
stan, Kazakhstan, China, and Japan, as well as in some parts of
India, Nepal, Mongolia, and Turkey, brown bears occupy

Figure 12.3(A,B) The Gobi bear, which lives in the mountainous desert of
southern Mongolia, is the only desert-dwelling brown bear in Eurasia. (Photo by
Jon Swenson.) (A black and white version of this figure will appear in some
formats. For the color version, please refer to the plate section.)

Figure 12.4 Eurasian brown bear by Francesco Rinaldi, with permission.
(A black and white version of this figure will appear in some formats. For the
color version, please refer to the plate section.)
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temperate coniferous forests (Olson et al. 2000). Brown bears also
occur occasionally in temperate forests in coastal regions near the
northern parts of the Black (Vaisfeld & Chestin 1993) and Cas-
pian seas (Gutleb et al. 2002). The taiga or boreal forest is typical
for Scandinavia and northern Russia (Olson et al. 2000), and is
characterized by spruce, pine, and birch and a forest understory
of ericaceous shrubs (e.g. Vaccinium spp.; Elfström et al. 2008)
(Figures 12.6 and 12.7).

Japan and Asian Russia harbor populations of coastal bears
with access to abundant and nutrient-rich foods, such as
spawning salmon and whale carcasses (Yudin 1993; Figure 12.8).

Figure 12.5 A brown bear climbing up a tree in northern Iran. (Photo by
Hamed Tizrooyan.) (A black and white version of this figure will appear in some
formats. For the color version, please refer to the plate section.)

Figure 12.6 Standing up on its hind legs allows a brown bear to get more
information from its senses of smell, sight, and hearing. (Photo by Mario
Melletti.) (A black and white version of this figure will appear in some formats.
For the color version, please refer to the plate section.)

Figure 12.7 During autumn hyperphagia, brown bears eat large amounts of
food and accumulate fat for hibernation and reproduction. (Photo by Vincenzo
Penteriani.) (A black and white version of this figure will appear in some formats.
For the color version, please refer to the plate section.)

Figure 12.8 Populations of coastal brown bears from the easternmost areas of
the species distribution have access to spawning salmon (A) and whale
carcasses (B). (Photos by Ivan Seryodkin.)
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Due to this availability of highly energetic food, these are the
largest brown bears in Eurasia.

Brown bears also inhabit Palaearctic temperate grasslands,
savannas, and shrublands, for example in the western Tian
Shan and the Altai steppe regions of Kazakhstan, Uzbekistan,
Kyrgyzstan, and Tajikistan (Olson et al. 2000). The Gissano-
Altai open woodland covers the Turkestan region, Gissar,
Zeravshan, and the Altai Mountains. Some parts of Gissano-
Altai are characterized by patches of wild fruits and nut-
bearing trees, including walnut (Juglans regia), pistachio (Pis-
tacia vera), and almonds (Amygdalus spp.), from which bears
obtain substantial amounts of high-caloric seeds during hyper-
phagia (Vaisfeld & Chestin 1993). Brown bears also occupy
Palaearctic montane grasslands and shrublands, including high
mountainous plateaus. They occur in the Himalaya, Kara-
koram, and Hindu Kush mountains in Pakistan, India,
Afghanistan, Nepal, and Bhutan (Nawaz et al. 2014). Brown
bears inhabit alpine steppes on the central and western Tibetan
Plateau in China. Brown bears have been recorded in the
Himalaya Mountains up to 5500 m (Nawaz et al. 2014).
On the Kola Peninsula, bears penetrate into the tundra along
river valleys up to the Barents Sea coast (Danilov & Tirronen
2011).

The Gobi bear is the only desert-dwelling brown bear in
Eurasia. These critically endangered bears live in the moun-
tainous desert of southern Mongolia.

Human impacts on ecosystems include habitat alteration
and fragmentation due to agricultural activities, forestry,
urbanization, ski stations/resorts, hydroelectric power plants,
and transportation infrastructure. In many parts of Eurasia,
natural habitats and undisturbed areas are shrinking. Add-
itionally, bears must cope with human disturbances posed by
outdoor activities in many formerly untouched areas. Climate
change also threatens brown bears in some areas, especially in
dry and barren habitats (Penteriani et al. 2019) and lower
elevations (Albrecht et al. 2017).

Movements and Home Range
Brown bears generally restrict their movements to a fixed area
all year round. This home range is defined as the area regularly
traversed and used by an individual to find food resources,
mating partners, and to produce offspring. Bears are solitary
but not territorial, i.e. two individuals may occupy the same
range, but avoid each other in time and space. Adult female
brown bears maintain stable home ranges over multiple years.
Home ranges of females are generally smaller than those of
males and have a greater home range overlap with other
females, particularly related ones (Frank et al. 2018). Daugh-
ters are often philopatric and establish their home range in
parts of their mother’s range, which may lead to spatial matri-
lineal assemblages of related females (Støen et al. 2005).
Related females are more tolerant of each other than unrelated
females and tend to exclude unrelated females from these
matrilineal assemblages (Støen et al. 2005).

There is considerable variation in average home range size
and overlap among populations in Eurasia, mostly as a func-
tion of habitat quality, food availability, and local bear density.
Where food is locally abundant, such as salmon in Kamchatka,
bears are more tolerant of each other, maintain smaller home
ranges (6–15 km²), and occur in high population densities
(Seryodkin et al. 2017a). At the other extreme, home ranges
span up to 2400 km² in the Gobi Desert of Mongolia, where
forage is extremely sparse and widely interspersed and bears
travel large distances between oases to find food and mating
opportunities (Luvsamjamba et al. 2016). Brown bears in
Europe maintain average home range sizes ranging from
160–640 km² in the Scandinavian boreal forest (Hertel et al.
2019b), to 58–362 km2 in Greece (Mertzanis et al. 2011), and
to 14–83 km² in mixed evergreen coniferous forest and oak
stands in Turkey (Ambarlı 2012). Females with cubs move
much shorter distances in southern than in northern Europe
(Ordiz et al. 2007), likely reflecting smaller bear home ranges.
Like home range sizes, movement distances vary seasonally,
depending on the availability and spatial distribution of
resources, such as food, bed sites, mating partners, etc. Average
daily movement distances of brown bears may range from 1.5
to 3.5 km (Huber & Roth 1993; Seryodkin et al. 2014). During
the mating season, solitary females and males show high rates
of movements and scent marking to find a mating partner
(Steyaert et al. 2012). During this time, males may exhibit
long-distance excursions outside their usual range in order to
find a mating partner (Dahle & Swenson 2003b; Krofel et al.
2010; Figure 12.9). Females accompanied by cubs display the
lowest levels of movement and daily displacement (Hertel et al.
2019b). Especially during the mating season, females with cubs
avoid potentially infanticidal males by selecting less productive
habitat (Steyaert et al. 2016). In the late summer and autumn,
food search governs movements and movement patterns
depend largely on the spatial distribution of food resources.
Where nutritious foods are spatially clustered, e.g. supplemen-
tary feeding sites, garbage dumps, or agricultural fields, bears

Figure 12.9 Brown bear mating generally occurs during spring, but can also
extend into the summer. (Photo by Ivan Seryodkin.)
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often revisit sites (Selva et al. 2017). However, where food is
distributed more regularly and at lower densities, such as
berries, pine nuts, and acorns, bears exhibit continuous, slow,
meandering movements (Hertel et al. 2016). In some popula-
tions, bears show clear diurnal movements between foraging
and resting sites (Martin et al. 2010). Even a seasonal migra-
tion of more than 100 km to search for food has been docu-
mented (Cozzi et al. 2016).

Depending on the predominant diel activity pattern (see
section below for more details), bears rest once or twice a day.
Bears almost never use the same bed twice and hence direct
their movements to find a suitable resting site. Bears select sites
of dense vertical and horizontal vegetation cover for resting to
reduce their risk of detection by humans (Ordiz et al. 2011).
Because brown bears maintain stable multiannual home
ranges, they certainly have good knowledge and memory about
the spatial distribution of resources and habitat types within
their home range.

Activity Patterns
Except for winter, when brown bears are typically hibernating
in dens, bears are active for approximately 50% of the day
(Ordiz et al. 2011; Seryodkin et al. 2013). Brown bears display
mostly crepuscular and nocturnal activity in human-
dominated landscapes (Kaczensky et al. 2006; Seryodkin et al.
2013), are more active at daytime in remote areas or when they
rely on some specific foods (Klinka & Reimchen 2002), and
tend to be more diurnal when days are becoming shorter
(Ordiz et al. 2013). Brown bears seem to be more nocturnal
in Europe than in North America, which may reflect the longer
history of persecution in Europe (Kaczensky et al. 2006; Ordiz
et al. 2011). Nevertheless, human tolerance can be high in
some areas where bears and people have coexisted for a long
time (Zarzo-Arias et al. 2018).

Daily activity patterns vary among bear sex and age classes
(Hertel et al. 2019b). Females with cubs are more active during
daytime than other bears, especially in spring, likely to avoid
infanticide of cubs by males that try to access females (Steyaert
et al. 2012). The different diurnal activity of females with cubs,
compared to other bears, is a well-documented pattern (e.g.
Ordiz et al. 2007). Subadults can display an intermediate
behavior, being more active during daytime than adult bears
(Kaczensky et al. 2006; Hertel et al. 2019b). This may allow
subadult bears to access food resources at times when adults
are less active, likely to reduce the risks of intraspecific aggres-
sion (Klinka & Reimchen 2002). In human-dominated land-
scapes, greater subadult activity during the daytime may also
reflect a lack of experience in encounters with humans or
human activities, which might be a major reason why adult
bears are mostly active at night (Kaczensky et al. 2006).

Food availability, the breeding season, and human activity
seem to be the most important factors influencing the typically
crepuscular and nocturnal activity patterns of Eurasian brown
bears. This applies to small, native bear populations, such as in

the Cantabrian Mountains, Spain (Clevenger et al. 1990) and
Rodopi, Greece (Mertzanis et al. 2005); reintroduced bears,
such as in Trentino, Italy (Tattoni et al. 2015), and larger
populations, such as in northern Europe (Ordiz et al. 2013).
Nevertheless, within populations, bears also show individual
variation in daily activity patterns, which is in part a function
of differences in density of human infrastructure, density of
conspecifics, and foraging opportunities (Martin et al. 2010;
Hertel et al. 2017; Penteriani et al. 2017). Beyond that, vari-
ation in diel activity preferences seems to be highly conserved
within an individual and persists throughout its lifetime
(Hertel et al. 2019a).

Feeding Ecology
Brown bears are opportunistic omnivores with an amazingly
diverse diet and, because of their size and winter hibernation,
they must consume large quantities of food and/or select high-
nutritional food items to satisfy their energetic demands
(Bojarska & Selva 2012). Their choice of foods depends on
the availability of potential food resources in time and space.
Brown bear diets in Eurasia include plant material, soft and
hard fruits, fungi, earthworms, ants, salmon, small mammals,
and large ungulates. Livestock, bees and honey, and human-
provided food can be important in some areas (Karamanlidis
et al. 2011; Bojarska & Selva 2012; Niedziałkowska et al. 2019).
Brown bear populations in temperate forest biomes have the
most diverse diet (Bojarska & Selva 2012).

Although brown bears are among the largest terrestrial
carnivores, they feed mostly on plants, which generally is more
than half of their diet. The bear’s typical carnivore digestive
tract means that they digest meat efficiently, but plants poorly.
They consume meat, as predators or scavengers, sometimes
using kills of other large predators (Krofel & Jerina 2016; see
Chapter 3 on interspecific interactions). Populations in loca-
tions with deeper snow cover, lower temperatures, and lower
productivity consume significantly more vertebrates, fewer
invertebrates, and less hard mast. The consumption of verte-
brates was highest in the higher-latitude tundra and lowest in
temperate forest biomes, whereas fruits and hard mast show
the opposite pattern (Vulla et al. 2009; Bojarska & Selva 2012).
Also, brown bears in Europe feed more on ungulates (mean
10.5%) than in Asia (mean 6.8%) (Niedziałkowska et al. 2019),
although this can vary regionally. In north-western Russia,
ungulates comprised 21% of the diet in the Murmansk Region
(Nasimovich & Semenov-Tyan-Shanskiy 1951), 13% in Kare-
lia, and 4–5% in the Leningrad and Pskov regions (Danilov
et al. 1979).

Seasonality is also an inherent characteristic of brown bear
diet and relates to both the species’ energetic and nutritional
needs after (hypophagia) and before (hyperphagia) hiberna-
tion, and the temporal availability of foods. The need for
protein after the hibernation period is reflected in the peak in
ungulate consumption in early spring (Ciucci et al. 2014;
Tirronen et al. 2016; Niedziałkowska et al. 2019), mostly
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preyed on as young animals or scavenged. The most important
large wild mammal prey across Eurasia is moose (Alces alces),
but bears also consume reindeer (Rangifer tarandus), wild yak
(Bos grunniens), European bison (Bison bonasus), Tibetan
antelope (Pantholops hodgsonii), wild boar (Sus scrofa), musk
deer (Moschus moschiferus), red deer (Cervus elaphus), snow
sheep (Ovis nivicola), and wild goats (Capra spp.). Smaller
mammals can be important prey in some areas, such as the
long-tailed ground squirrel (Spermophilus undulatus) in
north-eastern Asia, plateau pika (Ochotona curzoniae) in
Tibet, and golden marmot (Marmota caudata) in Pakistan
(Egorov 1971; Mordosov 1993; Chernyavsky & Krechmar
2001; Aichun et al. 2006; Zyryanov 2012; Nawaz et al. 2014).
Spawning salmon provide a major food resource along the
Pacific Coast (Krechmar 1995; Seryodkin 2006). Reptiles (tor-
toises) have been found in summer diets in southern Europe
(Paralikidis et al. 2010).

Insects are usually consumed in spring–summer (Ciucci
et al. 2014), particularly ants in boreal forests (Swenson et al.
1999) and, although to a lesser extent, also in temperate forests
(Tosoni et al. 2018). In warmer locations, other groups of
insects (mainly bees and wasps) are more important. At Lake
Baikal, bears eat swarming caddisflies (Ustinov 1993).

In spring and summer, succulent foliage is also an import-
ant food item. Particularly in the spring, bears eat green
grasses and sedges, leaves, and young shoots and in some areas
of Eurasia, they also dig and eat starch-rich rhizomes, tubers,
and roots (Danilov et al. 1979; Chernyavsky & Krechmar 2001;
Ciucci et al. 2014; Stenset et al. 2016). In spring, bears can strip
the bark of some trees, especially conifers, to forage on sap-
wood (Zyśk-Gorczyńska et al. 2014).

Brown bears track pulses and waves of food resources,
which are typically available in large quantities for a limited
period. This mostly occurs during autumn hyperphagia, when
bears eat large amounts of food and accumulate fat for hiber-
nation and reproduction. These food waves include fleshy fruits
and hard mast over most of the bear range (and also salmon on
the Pacific Coast), and influence bear reproductive success
(Hertel et al. 2017). Berries are particularly important in this
regard, especially bilberry (Vaccinium myrtillus). Crowberry
(Empetrum spp.), lingonberry (V. vitis-idaea), cranberries (V.
oxycoccos), bearberry (Arctostaphylos uva-ursi), rowan (Sorbus
spp.), dogwoods (Cornus spp.), bird cherry (Prunus padus),
raspberries and blackberries (Rubus spp.), buckthorns (Rham-
nus spp.), and currants (Ribes spp.) are among the fleshy fruits
most consumed by bears. Hard mast, abundant during masting
years, includes seeds of beech, oaks, walnut, hazelnut (Corylus
avellana), and chestnut (Castanea sativa) and is important
autumn food in southern latitudes, including Central and
Southern Europe, the Caucasus, Central Asia, and the Far East
(Ciucci et al. 2014). The seeds of pines (Pinus sibirica through-
out Siberia, P. koraiensis and P. pumila in the Far East) are a
crucial food in the area from the Ural Mountains to the Pacific
Ocean. During years of mast failure, bears may experience food
shortage during fall, unless natural productivity allows for the

availability of alternative high-quality foods, such as berries and
other fleshy fruits (Ciucci et al. 2014).

Nowadays, most of the bear range is under the influence of
human activities, which can alter bear diet. For instance, a decline
in the consumption of marine and terrestrial animals has been
documented in recent centuries in Japan (Matsubayashi et al.
2015). Dietary shifts are probably most pronounced when bears
are, intentionally or unintentionally, provided with foods of
human origin. These comprise an important or even major
component of brown bear diet in some parts of their Eurasian
range (Bojarska & Selva 2012). Intentional artificial feeding of
bears with corn, oats, livestock carcasses, and other anthropo-
genic foods is a controversial but widespread management prac-
tice used in some countries for various reasons, including
hunting, ecotourism, and conflict prevention (Steyaert et al.
2014; Penteriani et al. 2017; Figure 12.10). In addition bears: (a)
readily visit developed areas, orchards, and fields to feed on
garbage, slaughter remains, fruits and crops, including apples
(Malus spp.), cherries (Prunus spp.), pears (Pyrus communis),
and several kinds of cereal grains (e.g. Karamanlidis et al. 2011;
Skuban et al. 2016); and (b) can predate on free-ranging livestock,
sheep, and goats. However, bears’ diet may also remain the same
near settlements compared to in remote areas, suggesting other
reasons than food accessibility behind bear occurrence near
people (Elfström et al. 2014). Beside access to anthropogenic
food, bear food habits can be influenced by human disturbance,
human use of natural resources, and climate change through
seasonally reduced accessibility or availability of key food sources
(Wilmers & Post 2006; Rodríguez et al. 2007).

Reproduction and Growth
Body size, mass, and growth are important life-history traits
that influence behavioral, physiological, and reproductive
characteristics of organisms (Stearns 1992). Brown bear cubs
are born during hibernation in late January and the beginning
of February (Robbins et al. 2012; Friebe et al. 2013), and the
number, survival, and size of cubs depend on maternal condi-
tions prior to entering the den (Robbins et al. 2012). Cubs are
born with a mass of ~650 g, and both sexes have approximately
the same mass in the first few months of life (Robbins et al.
2012; see also Chapter 2). Sexual size dimorphism becomes
apparent at the yearling stage, when male yearlings are about
3% larger and 8% heavier than females (Dahle et al. 2006).
Female Eurasian brown bears attain 90% asymptotic body
mass at approximately 5–6 years of age (Zedrosser et al.
2006; Swenson et al. 2007), whereas males reach 90% asymp-
totic mass at approximately 8–9 years of age (Zedrosser et al.
2007). In accordance with life-history theory (Stearns 1992),
size and growth in bears are correlated positively with good
environmental conditions and negatively with population
density (Dahle et al. 2006; Zedrosser et al. 2006). Mean adult
mass in European and Japanese populations ranges from
approximately 90 to 140 kg for females (Swenson et al. 2007;
Zedrosser et al. 2011) and 200–245 kg for males in fall

Brown Bear (Eurasia)

149

Paolo Ciucci, Department of Biology and Biotechnologies "Charles Darwin", Universita di Roma "La Sapienza", Rome, Italy

www.cambridge.org/9781108483520
www.cambridge.org


Cambridge University Press
978-1-108-48352-0 — Bears of the World
Edited by Vincenzo Penteriani , Mario Melletti 
More Information

www.cambridge.org© Cambridge University Press

(Swenson et al. 2007; Moriwaki et al. 2018), although males up
to 400 kg have been reported (Moriwaki et al. 2018; Karaman-
lidis, personal communication). The body size of bears living
in marginal habitats in Central Asia can be considerably
smaller; for example, adult female masses of 73 kg (mean) in
Deosai National Park, Pakistan (Nawaz et al. 2008) and 51–78
kg in the Gobi Desert, Mongolia (Reynolds et al. 2010).

In mammals, females reach sexual maturity at a threshold
body mass, after which energy is allocated primarily to repro-
duction (Gaillard et al. 2000). Most female brown bears in
Eurasia reach primiparity at 4–5 years of age (Zedrosser et al.
2009; Knott et al. 2014; Shimozuru et al. 2017), 2–5 years
younger than in North America (e.g. Zedrosser et al. 2011;
McLellan 2015). Three-year-old European females have been
observed to give birth (Frkovic et al. 2001; Zedrosser et al. 2004).

In mammals, primiparous females have a poorer repro-
ductive performance than multiparous females (Stearns 1992).

This also applies to brown bears, where primiparous mothers
have on average smaller litters and a higher cub loss than
multiparous mothers (Zedrosser et al. 2009). Average litter
sizes in Eurasia range from 1.3 in marginal habitats in Central
Asia (Nawaz et al. 2008), 1.6 on Hokkaido, Japan, to 2.3–2.5 in
Europe (Zedrosser et al. 2011). Also, the interlitter interval is
highly variable in Eurasian brown bear populations; about
2 years in most European populations (Knott et al. 2014; Van
de Walle et al. 2018), 2.4 years on Hokkaido (Shimozuru et al.
2017), and up to 5.7 years in marginal populations in Central
Asia (Nawaz et al. 2008). Female–female interactions, probably
caused by resource competition, can also affect reproductive
performance, as an adult female’s probability of having cubs in
a given year is influenced by whether her nearest neighboring
adult female had cubs (Ordiz et al. 2008) and philopatric
females that have not dispersed from their mother’s home
range show delayed primiparity (Støen et al. 2006a).

Figure 12.10 Brown bears at artificial feeding points. (A) A brown bear obtaining corn from an automatic feeder in Dinaric forest in Slovenia (photo by Miha Krofel).
(B) Adult and subadult brown bears at an artificial feeding point in the Finnish Karelia (photo by Vincenzo Penteriani). (C) Female eating corn on Rakitna plateau,
Slovenia (photo by Miha Krofel).
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In iteroparous mammals, conditions experienced early in
life may have long-lasting effects on lifetime reproductive
success (Stearns 1992). Both yearling and adult body size are
positively associated with measures of lifetime reproductive
success and individual fitness in both sexes of brown bears
(Bellemain et al. 2006; Zedrosser et al. 2007, 2013). Larger and
older males produce more offspring, likely because large body
size directly benefits male–male competition and is advanta-
geous in endurance competition for access to females (Belle-
main et al. 2006; Zedrosser et al. 2007). Mean adult female
mass is positively related to mean litter size in brown bears
(Hilderbrand et al. 1999b; Zedrosser et al. 2011). Populations
with a long-term persecution history by humans have, on
average, larger litter sizes in relation to adult female body mass
than populations with a short-term persecution history, which
suggests that humans may affect bear life history traits through
harvesting (Zedrosser et al. 2011; Zedrosser et al. 2013; Van de
Walle et al. 2018).

Behavior

General Behavior
Brown bears are generally considered a solitary and nonterri-
torial species (Dahle & Swenson 2003b), displaying a domin-
ance hierarchical social system. The family group (mother with
her cubs) represents the most stable social entity, as it lasts
between 1.5 and 5.5 years in Eurasian populations (Dahle &
Swenson 2003a; Nawaz et al. 2008). Exceptionally, mixed litters,
with young born in different years, have been observed (Swen-
son & Haroldson 2008). Direct social interactions between
adults occur mainly during the mating season. As adult males
are dominant and may kill subadults and females with depend-
ent offspring, a spatial or temporal segregation occurs, based on
sex, age, and reproductive class (Steyaert et al. 2013). Occasion-
ally in some populations (e.g. Cantabrian Mountains, Alps,
White Sea), several bears may aggregate at seasonally high

concentrations of food (Tirronen et al. 2015; Ruiz-Villar et al.
2019; Groff, personal communication). In such situations, a
clear dominance hierarchy may be established.

Bears communicate through scent-marking, often
deposited by rubbing on trees or other objects, thereby signal-
ing their presence and social and reproductive status to neigh-
boring, or passing, conspecifics (Rosell et al. 2011; Sergiel et al.
2017). Rubbing behavior as an “indirect social interaction” is
well documented in several populations (Karamanlidis et al.
2007; Puchkovskiy 2009; Sato et al. 2013; Figure 12.11).

Natal dispersal is sex-biased, with males dispersing further
from the natal range than females, probably to avoid encoun-
ters with resident conspecifics and inbreeding (Støen et al.
2006b; Zedrosser et al. 2007; Jerina & Adamic 2008). Frequent
road crossings and elevated encounter risk with humans or
conspecifics increase mortality rates for young bears during
dispersal. The maximum dispersal recorded in Europe was a
male that moved 467 km (Bartoń et al. 2019).

The period when cubs are with their mother is likely import-
ant for the behavioral development of the cubs. The cognitive
capacities and the behavioral plasticity (Gittleman 1986; Deecke
2012) of brown bears suggest that social learning by the cubs
can occur by observing the mother (Morehouse et al. 2016).
This behavioral plasticity of bears also has been shown in
personality studies of older bears (Hertel et al. 2019a). Brown
bears show correlations between repeatable behaviors, includ-
ing habitat selection (Leclerc et al. 2016). Individuals that travel
over longer distances also have an overall greater displacement
and are more diurnal (Hertel et al. 2019a). Such individual
behavioral patterns may have important implications for the
adaptability and persistence of brown bears in human-
dominated landscapes (Hertel et al. 2019a).

Hibernation and Denning Behavior
Denning behavior, phenology, and physiology are important
components of brown bear life history, as they may spend as

Figure 12.11 Brown bear scent-marking. (A) Rubbing trees in a mixed forest in the Cantabrian Mountains, north-western Spain (photo by Vincenzo Penteriani).
(B) Female brown bear smelling a rubbing tree in the Dinaric Mountains in Slovenia (photo by Miha Krofel).
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much as half of their life in winter dens, including some
important events; gestation, birth, and lactation. A meta-
analysis of brown bear denning periods across the species’
range indicated consistent patterns in the relationship between
latitude and denning duration (Krofel et al. 2017). Also, the
availability of a continuous supply of food during winter can
reduce denning duration (Krofel et al. 2017). The duration of
denning also depends on the reproductive status and the age of
the individuals; pregnant females exhibit the longest denning
period and adult males emerge from their dens first (Manchi &
Swenson 2005). Smaller bears have both a longer denning
duration and a lower body temperature, but body size does
not affect den entrance date (Evans 2016).

During the denning period, brown bears generally avoid
areas with increased human disturbance, with adult males
often choosing den sites in more remote areas than younger
bears and females with offspring (Elfström et al. 2008; Elfström
& Swenson 2009). Dens are also most often situated in steep
terrain with few roads, making them less accessible to people
(Petram et al. 2004; Elfström et al. 2008).

The diversity of den types reflects the local habitat, e.g. avail-
ability of cavities, and the behavioral plasticity of brown bears
(Figure 12.12). Adult male bears seem to have fewer require-
ments for cover and protection during winter denning (Elfström
& Swenson 2009). Possibly this reflects different physiological
requirements (Hellgren 1998). Depending on availability, bears
use dens in natural cavities underneath rocks or boulders, ground
nests under or without conifer canopy cover, in cavities under
roots of large standing trees, or dens dug in the soil or anthills
(Camarra 1997; Huber & Roth 1997; Elfström & Swenson 2009).
A study of the frequency of covered, semi-covered, and open dens
in 37 regions of the former Soviet Union showed that open and
semi-covered dens prevailed in the southern taiga andmixed and
deciduous mountain forests, where continuous snow cover did
not exceed 160 days. In these areas, the denning period ranged
from 45 to 160 days (Danilov 1991).

Hibernating brown bears undergo drastic changes in all
aspects of their biology and physiology during winter dor-
mancy (Nelson et al. 1973). Although bear physiology has been
studied for decades (primarily in American black bears, Ursus
americanus), many aspects of their basic biology remain a
mystery and are subjects of ongoing research. Recent advances
in biologging have allowed some of the knowledge gaps about
basic denning ecology to be filled. Well established aspects of
bear hibernation physiology include a decrease in body tem-
perature, heart rate, respiratory rate, and metabolism (Folk
et al. 1974; Tøien et al. 2011, 2015) during hibernation and
an increase in fat storage prior to hibernation (Hilderbrand
et al. 1999a). Due to these changes, physiology varies dramat-
ically throughout the year, with hematological and biochem-
ical variables showing the involvement of nearly all organ
systems (Huber et al. 1997; Kusak et al. 2005; Græsli et al.
2014).

Climatic factors also modulate brown bear hibernation
phenology (Evans et al. 2016a; Delgado et al. 2018). Evans
et al. (2016a) assessed the drivers of den entry and exit using
GPS-collared bears with heart rate and body temperature
loggers. They found that the high variability in den entry and
exit dates between years was explained by variation in ambient
temperature between years, with the warmer years associated
with later entry and shorter hibernation. Bears enter the den
when snow arrives and when ambient temperature reaches 0°C.
Heart rate variability, a proxy of sympathetic nervous system
activity, drops dramatically once bears enter their dens, indir-
ectly suggesting that denning is coupled tightly to metabolic
suppression. Body temperature began increasing 2 months
before den exit and was driven by ambient temperature. Heart
rate variability increases only 3 weeks before exit, likely indicat-
ing activation of the sympathetic nervous system to restore
euthermic metabolism. Bears exit the den when ambient tem-
perature reaches the bears’ presumed upper critical tempera-
ture, perhaps because they were uncomfortably warm. This is

Figure 12.12 Two different types of brown bear dens: a natural cave in Slovenia (A, photo by Miha Krofel) and an excavated hole in Russia (B, photo by Ivan
Seryodkin).
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consistent with a study based on tracks from den exits, where
higher spring temperatures were strongly associated with earlier
den exit (Delgado et al. 2018). Therefore, hibernation is initiated
primarily by environmental cues and terminated by physio-
logical constraints (Figure 12.13). Smaller bears have up to
1.5°C lower body temperature than larger bears in winter,
probably because smaller animals have a lower surface-to-
volume ratio, resulting in more thermal conductance and
poorer heat conservation (Evans 2016).

Capturing Eurasian brown bears during winter presents a
significant disturbance, as it takes 15–20 days from capture
before body temperature and heart rate return to hibernation
levels. However, no effect on duration or magnitude of hiber-
nation has been detected (Evans et al. 2016b).

Parasites and Diseases
Brown bears are susceptible to most of the pathological condi-
tions that affect other mammalian species. As wild bears have a
more limited lifespan and diseased individuals are eliminated
efficiently, one normally sees healthy bears in a wild population.
A disease is defined as a particular abnormal condition that
negatively affects the structure or function of part or all of an
organism. This is difficult to document in wild individuals, so
only a few individual cases have been reported anecdotally.
Also, the presence of parasites is usually only a normal host–
parasite system (Huber & Ehrlich 1981), as is the evidence of
exposure to viral and bacterial pathogens (Madić et al. 1993;
Modrić & Huber 1993). Many organic diseases, like tumors,

usually develop at an age that most free-living bears do not
reach. Typically, the longer lives of captive bears, plus their
husbandry conditions, allow for more diverse and severe patho-
logical changes, which are also monitored more closely and
described in the literature more frequently. The most frequent
causes of death in most wild brown bear populations are not
diseases, but the traumas caused by gunshots or traffic accidents
(Frkovic et al. 1987; Bischof et al. 2008). Other causes are rarely
reported in free-living bears, such as poisoning (Reljić et al.
2012) or tumors (Hohšteter et al. 2018). Additionally, brown
bears may be exposed to various pollutants (like heavy metals
and pesticides) (Lazarus et al. 2014, 2018a, 2018b; Herceg
Romanić et al. 2015). Increased stress, or loss of genetic diver-
sity due to isolation, may affect the immune response. The
major histocompatibility complex may be one of the indicators
of the state of a population (Kuduk et al. 2012).

Zooanthroponoses, diseases that can infect both bears and
humans, such as trichinosis or rabies, receive special attention
in research on brown bear health issues. For example, Seryodkin
(2015) reported that 85% of cases of human trichinosis in
Russia were the result of eating brown bear meat. In the Russian
Far East, the causative agent of trichinosis in bears is Trichinella
nativa, with Trichinella prevalence varying from 2.4% in the
Sakhalinsky Region to 30.6% in the Kamchatsky Region. Thus,
knowledge about the spread of trichinosis in bears and the life
cycle of the disease in bear populations is necessary for the
prevention of helminthiasis in humans.

The parasites and infectious diseases of brown bears have
been well studied, especially in the Russian Far East. The
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following number of species have been recorded: 13 nema-
todes, one trematode, three cestodes, two Acanthocephalans,
four ticks, one flea, one Hippoboscidae, and 11 causative
agents of infectious diseases, including rabies, Simplexvirus,
Toxoplasma gondii, canine morbillivirus, Chlamydia sp., and
Mycoplasma sp. (Seryodkin 2010, 2015; Esaulova et al. 2012;
Seryodkin et al. 2012, 2016, 2017b; Tranbenkova et al. 2012;
Shchelkanov et al. 2016; Medvedev & Seredkin 2018; Naidenko
et al. 2018; Panova et al. 2018; Seryodkin, unpublished data).
In the Murmansk Region, brown bear scats contained eggs of
the following helminths: Dicrocoelium sp., Diphyllobothrium
sp., Anoplocephalidae, Capillariidae, Baylisascaris sp., and two
types of Strongylida (Bugmyrin et al. 2017). The most wide-
spread intestinal nematode in bears is apparently Baylisascaris
transfuga (De Ambrogi et al. 2011), which has never been
documented in humans. Other endoparasites (Aghazadeh
et al. 2015; Papadopoulos et al. 2017) and ectoparasites, like
chewing lice (Esteruelas et al. 2016), also have been reported.

Status in the Wild
The International Union for Conservation of Nature and Nat-
ural Resources (IUCN) has listed the conservation status of the
brown bear globally to be of Least Concern (LC), as it is one of
the world’s most widely distributed terrestrial mammals and is
not declining significantly globally (McLellan et al. 2017). The
global population exceeds 200,000, with more than half of
these in Eurasia. The IUCN Red List (2012) lists 44 populations
of brown bears globally (Table 12.1). Because many popula-
tions are small, isolated, and in need of conservation attention,
they have been assessed individually using the IUCN Red List
Criteria for isolated populations (McLellan et al. 2017).

Status in Captivity
The brown bear is a species that is commonly kept in captivity.
Species360 (formerly International Species Information
System/ISIS, www.species360.org) and its Zoo Information
Management System (ZIMS) include data on 800 individual
brown bears (359 males, 365 females, and 76 “other”) kept in
215 institutions around the world. However, the vast majority
of the data originate from Europe (137 institutions with 510
individuals) and North America (57 institutions with 171
individuals), whereas Asian, South American, and African
zoos have fewer reported captive brown bears; 23 institutions
with 103 individuals, five institutions with 11 individuals, and
two institutions with four individuals, respectively.

Captive brown bears are commonly recorded by their sub-
species or origin. “Ursus arctos” of unknown and/ormixed origin
(463 individuals, of which 421 are reported by 95 European and
74 by 12 Asian institutions) is the most common subspecies/
origin recorded in captivity. Of six subspecies traditionally rec-
ognized in zoo records in Eurasia, confirmed Ursus arctos arctos
is reported by 40 European and three Asian institutions, with
119 and five individuals, respectively. Seven institutions (three
Asian and four European) report having 14 individuals of

U. a. isabellinus. Two individuals of U. a. pruinosus are reported
to be in the Kobe Oji Zoo in Japan and 11 individuals of
U. a. lasiotus are kept in three European and two Asian insti-
tutions. Ursus arctos beringianus is reported to be in only eight
zoos in Europe, with 15 individuals (Species360 2019). Addition-
ally, captive brown bear data are collected within the framework
of the European Studbook (ESB) for Brown Bears, which is the
population management program of the European Association
of Zoos and Aquaria (EAZA) and includes only animals in
captivity in EAZA membership institutions. The vast majority
of individuals in European zoos have been born in captivity, but
over the last few decades, 2–3 orphaned cubs or problem bears
have been moved from the wild to zoos each year. The zoological
gardens of North America probably receive a higher number of
wild-born individuals (Kolter & Zee 2008).

Several European institutions keep a large number of brown
bears: Parque de la Naturaleza de Carbaceno in Spain, 76 bears;
Orsa Predator Park in Sweden, 15 bears; Tbilisi Zoo in Georgia
and the Foundation for the Preservation of Wildlife and Cul-
tural Assets in Armenia, 13 individuals each (Species360 2019).
Nevertheless, a significant number of captive bears do not
appear in any database, as they are kept in zoos that are not
members of zoo associations, such as Species360 or EAZA, or in
poorly controlled circuses, sanctuaries, rehabilitation centers,
mini-zoos, or privately. At least 19 bear sanctuaries exist in
Europe, with the goal of receiving bears from places where they
have been kept in poor or abusive conditions, have been confis-
cated from illegal trade, orphaned wild bear cubs that were
hand-raised by people, or even bears that were captured in the
wild due to problematic behavior and placed in a sanctuary. For
example, 92 brown bears presently are kept in a brown bear
sanctuary in Romania. The total number of bears in European
sanctuaries probably exceeds 300 individuals (Weegenaar, Cuy-
ten & Sergiel, unpublished data). Some sanctuaries carry out
efforts to rehabilitate and reintroduce brown bears to the wild
(Beecham et al. 2015), such as the Orphan Bears Rescue Center
in Russia (Sergei Pazhetnov, personal communication).

Nationwide studies on the welfare of captive bears have been
conducted, for example in Albania, Armenia, Bosnia and Herze-
govina, Georgia, Germany, and Poland. Additional studies have
assessed specific problems with captive bears, such as the origin
and welfare status of bears displayed at restaurants in Albania
(Karamanlidis et al. 2014). Such bears have often been found to
be in very poor physical condition (e.g. locomotory disabilities,
skeletal deformities, dental problems) due to inappropriate hold-
ing conditions and inadequate care. Also, several types of behav-
ioral disorders have been observed in these animals, from pacing
to severe self-mutilation (e.g. Sergiel & Maślak 2014).

Within the European Union, the Zoo Directive (Council
Directive 1999/22/EC) requires licensed zoological gardens to
accommodate their animals under conditions that aim to
satisfy the biological and conservation requirements of the
individual species. For example, recommended conditions for
the appropriate accommodation of bears are that enclosures
should be larger than 4000 m2 or 1 ha of enriched environment
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(Sergiel & Maślak 2014). However, regulations implementing
the directive differ among countries and often fail to secure
the welfare of captive bears. For example, in Austria at least
300 m2 is required per two individuals, whereas only 100 m2 is
required in Poland.
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