How vulnerable are denning bears to
disturbance?
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Abstract When exposed to human disturbance, most large carnivores are able to move away from

the source with little energetic cost. Bears represent an exception in that during winter,
most individuals spend several months in an energy-saving state of hibernation in a den.
This implies that disturbance of denning bears has the potential to have a large energetic
cost, although data on the subject are rather diffuse. We reViewed the literature on den-
site selection, denning physiology, and responses to disturbance for the brown bear
(Ursus arctos), black bear (U. americanus), and polar bear (U. maritimus). Generally,
bears select dens one to 2 km from human activity (roads, habitation, industrial activity)
and seemed to tolerate most activities that occurred more than one km from the den.
Activity closer than one km and especially within 200 m caused variable responses.
Some bears tolerate disturbance even inside the den, but bears will abandon dens in
response to activity within this zone, especially early in the denning period. Den aban-
donment by. brown and black bear females with cubs of the year can lead to increased
cub mortality. Specific excavated or ground dens are rarely reused, whereas natural
caves or hollow trees are reused with varying frequency. There is often some distance
between an individual bear's consecutive dens. This indicates that loss of a single den-
ning area following human disturbance will not always lead to deleterious effects, if alter-

native denning areas are available within the home range.
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Human activities such as recreation and resource
extraction, even when they do not involve direct
persecution or habitat degradation, can disturb
wildlife (Bromley 1985, McLellan 1990). Responses
of mammals to disturbance vary in degree from
minor changes in activity pattern to displacement
(escape) and reduced reproductive success or sur-
vival (Bromley 1985). Some species are able to
minimize effects of chronic disturbance by moving
away from disturbed areas or limiting use to times
when disturbance is absent (Bromley 1985, Mace

and Waller 1996). Only if the habitat they are dis-
placed from is limited in availability and critical will
other costs, such as increased predation risk or a
long-term decrease in foraging efficiency, become
significant enough to affect survival and recruit-
ment. However, many animals have certain life
stages when they are more vulnerable. Carnivores,
for example, tend to be confined to an area around
a breeding den during the postpartum period when
altrical offspring are developing locomotory skills.
Disturbance resulting in displacement at this stage
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of the lif¢ cycle could have deleterious effects as a
new den site must be found and offspring moved
(Chapman 1977, Ballard et al. 1987, Thomson 1992).

For most carnivores, the denning period corre-
sponds with summer conditions and, only repro-
ductive animals are affected. Bears (Ursidae) repre-
sent an exception. Parturient females and most
individuals of other age and sex classes remain
seque-stered in dens for up to 6 months when
hibernating (Ramsay and Dunbrack 1986). Because
of strict energy constraints and the importance of
the den structure, disturbance in this phase of the
annual cycle may have greater negative affects on
survival and reproduction than disturbance at other
times of the year.

For many bear populations, potential for human
disturbance at winter dens has increased because
1) winter recreation in bear habitats is becoming
increasingly popular, 2) extraction industries (log-
ging, mining) are increasing their activity in bear
habitat, and 3) bear populations are re-expanding
their range into many areas with human activity.
Many authors have expressed concern about the
impacts of human activity on denning bears
(Mannvillé 1983, Peek et al. 1987, Mattson 1990,
Goodriclrand Berger 1994, Wiig et al. 1996),and the
subject was ranked among the top 5 research needs
with respect to military activity (Asherin and
Gladwin 1988).

This review summarizes what is known about
bear denning chronology, behavior, physiology, and
habitat selection and how denning bears respond
to specific disturbance stimuli. The review covers
3 species of bears found in temperate and arctic
regions, polar bears (Ursus maritimus), brown
bears (U. arctos), and black bears (U americanus).

Chronology of denning: poténtial for
disturbance in time

While hibernation and denning are effective
methods to conserve energy during winter, not all
bears enter dens (Table 1). Among polar bears,
pregnant females are the only class to consistently
use dens (Ramsay and Stirling 1988). Other age and
sex classes may reduce activity for periods of up to
a month and use temporary shelters, but these are
not regarded as true dens (Messier et al. 1992,
1994). Most age and sex classes of brown bears *
enter dens for part of winter. One exception is on
Kodiak Island, Alaska, where some males remain

active all winter, possibly because of the availability
of spawning salmon (Oncorbynchus spp., Van
Daele et al. 1990). Some male brown bears from
southern Europe also remain active during all or
part of winter (Clevanger et al. 1992, Huber and
Roth 1996, Roth et al. 1996). The variation
observed in denning behavior reflects the large
geographic area over which black bears are found.
All black bears in northern latitudes den for winter,
but many males and nonreproductive females
remain intermittently or continually active during
winter in southern ranges that lack snowfall
(Hellgren and Vaughan 1987, Doan-Griber and
Hellgren 1996).

Within populations, dates of den entry and exit
vary greatly among age and sex classes and years.
Adult males den consistently for shorter periods
than pregnant females, with other classes having
intermediate denning periods (Table 1, Lindzey
1981). In consequence, entry or emergence dates
can vary by several months within a population in
the same year (LeCount 1983, Van Daele et al.
1990). Annual variation in dates of den entry is gen-
erally attributed more to availability of autumn
foods (berries, nuts, mast, salmon) than snowfall
(Craighead and Craighead 1972, Johnson and
Pelton 19804, Tietje and Ruff 1980, Schooley et al.
1994, Van Daele et al. 1990). Emergence dates can
vary with spring snowmelt and the consequent risk
of dens being flooded (Schoen et al. 1987).
Generally, length of time spent in dens is deter-
mined by climate and thereby habitat, latitude, and
altitude. Bears living in northern areas den for
longer periods than their southern counterparts.
For example, duration of hibernation for pregnant
female black bears can vary from 7 months in
Alaska (Smith et al. 1994) to 3 months in Tennessee
(Johnson and Pelton 1980a).

The period with potential for disturbing denning
bears clearly varies with region and year. This peri-
od is not just the period of snow cover, as many
bears begin denning before snow falls and may
emerge before or after snowmelt. Because the den-
ning period appears to be relatively predictable
within a given region if snow conditions and
autumn food abundance are monitored, there is a
possibility of avoiding potentially disturbing activi-
ty during the period when bears den. However,
hunting in early spring or late autumn, any snow-
oriented winter recreation activities, and extraction
industries that use frozen ground in winter all have
the potential to disturb denning bears.



Table 1. Chronology of denning for polar, brown, and black bears.

Denning periodP

Who
Location Latitude  dens?? Sept Oct Nov Dec Jan Feb Mar Apr  May June Refd
Polar bears .
Svalbard 78 rF only : 00 00 1
Canada
archipelago 72-76 rFonly 000 00++ ++++ ++++ ++++ ++++ 000 O 2
Beaufort Sea 68-76 rF only 0000 00°0 ++++ ++++ ++++ 0000 000 3
- Wrangel Island 72 rF only ? ? 0o® 00 4
Manitoba 57 rF only ? ? 0O 0°00 O 5
Manitoba 57 rFeonly 0000 O+++ ++++ ++++ +++0 0000 6
Ontario 55 rf only ? ? 0O *000 O 7
Brown bears
NW Alaska 68 all 000® 0000 ++++ ++++ ++++ ++++ ++00 00 8
N Sweden 67 all O ®00+ A4+++ ++++ ++++ ++++ ++++  ++00 000 . 9
Central Alaska 62 all O 0°00 O+++ ++++ ++++ ++++ ++++ +000 €000 O 10
S Sweden 61 all O 000® 0000 ++++ ++++ ++++ 0000 000 0000 O 9
SE Alaska 57 all 00® 0000 O00++ ++++ ++++ +++O 0000 000 n
NE Kodiak Island 57 not all aM 00 000 0000 ++++ ++++ ++00 0000 *000 0000 12
SW Kodial Island 57 all 00 000 0000 ++++ ++++ 08000 0000 €000 0000 12
Banff NP Alberta 52 00++ ++++ ++++ ++++ +++0 00 13
NW Montana 48 all 0°0 ++++ ++++ ++++ +++0 0°0 14
NW Montana 48 all 000 ®000 O+++ ++++ ++++ +000 *000 00 15
Croatia 48 not all . 16
Yellowstone NP 44 all -0 0%+ ++++ ++++ ++++ ++++ 00 17
Yellowstone NP 44 all O 0000 O0°00 000+ ++++ ++00 000® 00 18
N Spain 43 . 00 00 19
N Spain 43 ‘ 000 00°0 ++++ +0°0 00 21
Abruzzo, Italy 42 not all aM 21
Black bears .
Central Alaska 64 all 00 00+ ++++ ++++ ++++  ++++  ++++  +00° 22
Central Alaska 62 all 000 0000 O00++ ++++ ++++ ++++ ++++ +000 ©00 23
Kenai, Alaska 60 all O 00°0 O00++ ++++ ++++ ++++ +++0 00°0 00 23
Central Alberta 55 all 0090 O+++ ++++ ++++ ++++ ++++ 0°0 24
Cental Ontario 55 all O 000® 0000 ++++ ++++ ++++ +++0 000 25
NW Montana 48 all 0000 000 ++++ ++++ ++++ +++0 000 O 15
N Minnesota 47 all . . 26
N Maine 46 all 000 0°0+ ++++ ++++ ++++ ++++ 000® O 27
Washington 46 all O *000 ++++ ++++ ++++ 0°00 00 28
S Montana 45 all O 00°0 O+++ ++++ ++++ ++++ ++++ 0000 O 29
N Michigan 45 all 000 000 ++++ ++++ 0000 00 30
Idaho 44 all 000 ®000 ++++ ++++ ++++ ++++  +0°0 31
New York 42 all 0000 ®000 ++++ ++++ +000 *000 32
California 38 63% aM act o) 00°® ® 0000 0000 33
Nevada 37 all " 000+ ++++ ++++ +0°0 O 34
Nevada 37 all 0% O+++ ++++ ++++ +4+00 *0 34
Virginia 36 14% act 00® 00++ ++++ ++00 00 35
N. Carolina 35 some act 00® O+++ ++++ +++* O 36
Arizona 35 all 00 00°0 00++ ++++ +++0 0000 000 O 37
Tennessee 35 all O ®0++ ++++ ++00 *000 O 38
E Arkansas 35 5 % act’ ®0  00++ ++++ ++00 O° 39
E Arkansas 33 all 0°0+ ++++ +0°0 40
California 34 no 0000 0°00 ++++ ++++ 00°0 O 41
Louisiana ~ fo¢ 32 34 % act O ®O++ ++++ ++++ ++++  000® 0000 42
Florida fo 30 all aM act 0®  O+++ ++++ ++++ +++® 00 43
N. Mexico fo 29 all aM act 0® O+++ ++++ ++++ +0°0 44

2 “rF” = reproductive female (with yearlings or cubs-of-the-year), “aM” = adult males, “act” = active.

(continued)




































