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Introduction

Abstract

Large quantities of food subsidies provided by humans to animal communities have
the potential to change a variety of animal life traits, including denning behaviour
of facultative hibernators like bears. Brown hears Ursus areros regulorly use
anthropogenie food, but it has remained upclear if human food subsidies affect
their hibernation and denning behaviour, despite the consequences this could have
for bear interactions with humsans axd other species. We studied denning belyaviour
of European brown bears in Slovenia, where intensive supplemental feeding with
comn 13 practiced throughout the year, mcleding winter. We wsed GPS telemetry
data to loeate den sites and to monitor bear denning chronology, We conducted a
melz-analysis W compare our resulis with other bear populations across Europe.
Asia and North America. A consistent relationship between Tatitude and time spent
denning was ebserved lor male and lemale brown bears across the species’ range
{for each degree of latitude northwards, denning period incrensed for 3.1 days),
and males on average denned 1003 days longer than temales throughout the Tatitu-
dinal gradient, However, our stdy area deviated strongly from regions where sup-
plemental feeding was not prachiced, In Slovenin, denning peniodd avernged §2 duys
for females and 57 days for males, which was 43 and 56% shorer compared to
the tme predicted for this latitude, respectively. We alse observed regular den
abandonments {(61% of bears abandoned dens. on average 1.9 times per winter).
Durtng the winter period bears increased use of supplemental feeding sites for 61%
compared to the pon-denning period. We conclude that the availability of anthro-
pogenic food s an important dinver of denning behaviour in brown bears. Redue-
tien in the denning period increases the potential for bear interactions with other
specres, mcluding humians, and we highlight possible management and ecologreal
implications of this human-caused perturbation to denning behaviour of wild
ursicls.

wild remain poorly understood and often overdeaked when
wildlife reeding practices are designesd.

Severnl mammalinn species have evolved unique physiological
adaptations to conserve energy when food supplies are scarce
amd ambient tempertures are low (Florant & Healy, 2002), In
some species hibernation i maintained even when food s
available {obligate hibernators), wherens other species remain
active in response 1o increased food availability (faculiative
hibemators) (Harlow, 1995%

Large amounts of food subsidies provided intentionally or
unintentionally by humans to animal communities across the
world coosystems (Oro e al.. 2013) have the potental to mod-
ily hibemation patterns in lascultalive  hibernators. There s
inereasing evidence that anthropogenic food sources change a
variety of animal life traits, including genetic and repraduchive
parameters, abundance, survival, spatial distribution as well as
intra- and inter-specific interactions (for review see Oro of al.,
2013 Newsome e al, 2013), However, effects of this rela-
tively novel food resource on facultative hibernators in the
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Ursidds are among the most studied facullative hibermators,
but despite decades of extensive rescarch, complex mechanisms
that drive bear denning behaviour in the wild remain unclear
(Hellgren, 1998: Manchi & Swenson. 2005 Grabam & Sten-
houwse, 2014), Bears exhibit severn] charactenistics, such as
lower reduction in body temperature, that separate them from
the deep hibernation of many other mammals (Hissa, 1997;
Hellgren, 1998: Evans er al., 2016). Hibemation typically takes
place in winter dens, which bears use to reduce energy loss
when food 15 inadequate (Tietje & Rutt, 1980) and for preg-
nant females to give birth l'[.x;pu'f.-.-\]i'am et af,, 2013).

A large range disimbution and persistence in @ vanety of
ceological seltings mukes the brown bear Ursiy arctos a suil
able species for studying denning behaviour amnd factors affect-
ing it Latimde explains pant of the vamability in the length of
denning period, but additional intrinsic (e.g. sex, age. reprodue-
tive state, far reserves) and extemal factors also play a role



