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WINTER BEHAVIOR OF BLACK BEARS IN THE SIERRA NEVADA, CALIFORNIA

DAVID M. GRABER, National Park Service, Sequoia and Kings Canyon National Parks, Three Rivers, CA 93271

Abstract: Black bears (Ursus americanus) in the Sierra Nevada range of California do not reliably exhibit the classic pattern of compulsory winter dormancy generally
reported for this species. Pregnant females and most other adults hibernate for approximately 3.5 months, but only 37% of males are winter dormant. Winter-active bears
tend to use lower elevations where snow cover is sporadic, growth after autumn rains provides herbaceous foods, and acoms may remain on the ground. Warmer
temperatures at these lower elevations also reduce energy costs for active bears. The absence of a single environmental or physiological factor that discriminates between
winter-active and winter-dormant bears, however, suggests that a complex suite of factors affects a bear’s decision to remain active or den.

Int. Conf. Bear Res. and Manage. 8:269-272

The environmental and endogenous factors that initi-
ate and set the duration of winter dormancy in black bears
have long been debated. Indeed, the very nature of
dormancy remains at issue. It is generally accepted that
black bear hibernation is designed to conserve energy
stores during a period when the energy costs of foraging
exceed the energy value of food obtained. The relative
roles that food availability, weather, physical condition,
functional adaptation to local climate, and evolved physi-
ology play in this behavior remain a matter of specula-
tion. Dormancy for pregnant females is compulsory
because of the altricial state of neonates. There is an
established correlation between latitude and the duration
of winter dormancy. Denning periods of more than
7 months have been reported from southern Alaska
(Schwartz et al. 1987); Montana, 6.5 months (Jonkel and
Cowan 1971); Washington, 4 months (Lindzey and
Meslow 1976); Arizona, 4 to 5 months (LeCount 1983);
North Carolina, 3.5 months (Hamilton and Marchinton
1980). Johnson and Pelton (1980) working in Tennessee,
and Smith (1986) working in Arkansas, assert that the
characteristics of dormancy do not vary with duration nor
latitude.

Physiological investigations of black bear hibernation
(Nelsonetal. 1973, Folketal. 1976, Lundberg et al. 1976,
Nelson et al. 1983) have found metabolic and biochemi-
cal changes in winter that suggest dormancy is structural
rather than functional, and that once the transition to
hibernation is effected, it is not readily reversed. In
particular, this line of research proposes that food diges-
tion during the hibernation period may not be possible.

In Arizona, however, LeCount (1983) reported that
black bears spend time outside their dens on warm days
well into their nominal denning period. Hamilton and
Marchinton (1980) reported bears in North Carolina
delaying den entry until mid-winter. Novick etal. (1981)
found that some bears in the mountains of southern
California remain active all winter, as did Hellgren and
Vaughan (1987) in Virginia. Taylor (1971) described
bears feeding and returning to dens in Louisiana.

This report of winter behavior was drawn from a
research program designed to compare ecological and
behavioral patterns of bears using camping or recreation
sites and those in adjacent, undisturbed habitat. Although
data collection in winter was sparser and less systematic
than at other seasons, findings are sufficiently unusual to
warrant communicating them.

I'wish to acknowledge the excellent field work of L.A.
Ayres,L.Chow, A. Clevenger,andJ. Van Horn. L. Chow
was responsible for most of the data management.

STUDY AREA

The area used by black bears described in this study
lies in and adjacent to Sequoia National Park, on the
western slope of the Sierra Nevada range in central
California. Elevations extend from 400 m to 2,500 m,
with steep topography generated by river gorges and
glacial canyons. Climate is characterized by warm, dry
summers and cool, moist winters during which most
precipitation falls as snow above 1,500 m. Mean annual
precipitation ranges from 66 cm at the lowest elevations
to 125 cm at 2,000 m and varies greatly from year to year.
January minimum temperatures range from 2 C to -9 C
according to elevation.

Because of the steep topography, vegetation varies
strikingly over short map distances. Plant communities
used by black bears in Sequoia include chaparral (Ad-
enostoma fasciculatum, Ceanothus sp., Arctostaphylos
sp.), oak woodland (Quercus douglasii, Q. chrysolepis,
Q. kelloggii), oak forest (Q. kelloggii, Q. chrysolepis),
mixed conifer forest (Abies concolor, Pinus lambertiana.,
Sequoiadendron giganteum), and lodgepole pine (Pinus
contorta)-red fir (Abies magnifica) forest.

METHODS

We captured most bears with Aldrich foot snares,
occasionally supplemented by a variety of other methods.
Bears were sedated with ketamine hydrochloride and
xylazine hydrochloride, after which we took standard
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measurements and extracted a premolar for age estima-
tion. Unfortunately only a few of the individuals used in
this analysis were weighed and measured in the autumn,
so their condition at that time could not be used in this
investigation. Some of those captured, particularly
subadult males and adult females, were fitted with radio-
transmitter collars. Two types of transmitters were used
in this study: one type featured a 1-minute or 5-minute
delay reset motion sensor; the other included the motion
sensor and a real-time head position sensor that operated
when the bear was active. I define “activity” in this paper
as a change of location, established by a combination of
motion sensor, signal direction, and direct observation
(Ayres et al. 1986). Most telemetry data were collected
on the ground with a hand-held, portable receiver, sup-
plemented by telemetry from aircraft when bears could
not be located from the ground.

From all data collected by capture, visual observation,
and telemetry, I selected individual “bear-winters” as
analytical units if there were sufficient location and
activity records for the months of December through
April to make a reliable determination of the presence,
extent, and location of winter dormancy or other winter
activity. Distribution and number of data points neces-
sary varied with the activities of individual bears, but
minimum sampling was once per week.

I calculated habitat selection and movements when
there was a sufficient number of data points to do so. A
preferred habitat was assigned to a winter-active bear if
most locations during the months December through
April were obtained within a single vegetation type. No
food availability data were obtained. However, acorns
and manzanita (Arctostaphylos spp.) berries are the pre-
dominant fall foods, herbaceous graminoids and dicots
the predominant spring foods in the study area (Graber,
unpubl. data).

RESULTS

During the winters of 1980 through 1985, we followed
the activities of 31 individual bears (16 females, 15 males)
for 63 bear-winters.

Denning Bears

Thirty-nine (62%) bears were winter-dormant for at
least 2 weeks; the remaining 24 (38%) remained active all
winter.

Females were about twice as likely (29,81%) todenaas
males (10, 37%) (X? = 10.6, P < 0.001). All 7 females
who had cubs denned. Individual bears did not necessar-

ily follow a pattern of dormancy from 1 year to the next.
Of females for which there is information for sequential
years, 80% (12) denning in 1 year did so the following
year, while the remainder did not follow suit. Among
males, 2 (18%) denned 2 years inarow, 3 (27%) remained
active 2 winters in succession, and 6 (55%) switched
behaviors.

The mean age of females in the winter study was 10.4
years, but only 4.4 years for males. (Overall, mean age of
females in the study population was 2.6 years greater than
males; we were less successful in locating dens of older
male bears). The overall mean age of denning bears,
9.2 years, was substantially greater than that for winter-
active bears, 5.7 years. However, there was little differ-
ence in either gender between the ages of denning and
non-denning bears (10.7 yrs vs 9.3 yrs for females, 4.7 yrs
vs 4.2 yrs for males).

The median onset of winter dormancy was 17 Decem-
ber, and the median emergence date was 30 March. The
mean duration was 104 days (S.D. =39). However, bears
entered dens as early as 21 November and emerged as late
as 31 May. One old female remained in her den for 178
days. The mean sampling interval during the winter was
3.5 days during the onset period, and 4.8 days during the
emergence period, therefore there is an element of uncer-
tainty surrounding estimates of denning periods.

We classified most bears in this study according to
their association with human development. Between
those that were strongly associated with human develop-
ment—typically during the spring, summer, and fall—
and those that rarely or never visited developments, there
was little difference in denning habits. During the winter
months, campgrounds are little used by park visitors or
bears; the quantities of anthropogenic foods available to
bears at that time are trivial. Of campground bears, 67%
(12) denned, similar to 59% (23) of bears associated with
natural areas (X?=0.07, P > 0.7).

Denning rate (percent of bears denning) during the 6
years varied from 12% in 1981 to 85% in 1982. Mean
winter snow depth varied (at a mid-elevation index sta-
tion) from 20 cm in 1984 to 109 cm in 1983. Snow depth
during December, when denning begins, varied from
0 cmin 1981to 58 cmin 1983 and 1985. Neither variable
correlates with denning rate nor median onset of denning
when pregnant females are excluded and ranks are com-
pared. O’Pezio et al. (1983) similarly failed to find a
correlation between denning onset and weather in New
York. However, in the winter of 1981 when 0/7 non-
pregnant bears denned in Sequoia, autumn temperatures
were warmest, autumn precipitation was least, and winter
snow depth second-least of the 6 winters. In the winter of
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1983, when 12/15 (80%) non-pregnant bears denned,
precipitation and snow depth were at their greatest and
autumn temperatures were the second coldest.

Data on food production for the study years were not
sufficiently robust to evaluate against denning rates. We
found no rank correlation, however, between autumn
precipitation or minimum temperatures—the factors
controlling winter greenup—and denning rate.

Winter-active Bears

Of the 24 bears that failed to den during the winter,
nearly 80% changed location regularly January through
March. The remainder, although active, remained con-
fined to a few square kilometers.

Vegetation types are zoned along an elevation gradi-
entin the Sierra Nevada (Barbour and Major 1977); in the
Sequoia study area the lowest elevation type, chaparral,
and the highest elevation type used by bears, lodgepole
pine/red fir, are often separated by less than 10 km. Thus
seasonal selection of habitat is not constrained by dis-
tance. Preferred winter habitat for active bears was quite
different than that chosen for dens. The most popular
habitat type for winter-active bears was chaparral (38%),
followed by oak woodland (25%) and mixed conifer
(25%). Bears denned preferentially in mixed conifer
(38%), followed by oak woodland (23%), chaparral (15%),
and lodgepole pine/red fir forest (15%). Denning bears
that emerged early from dens tended to use the same
habitat as winter-active bears.

Although bear scats were not systematically collected
during winter, the small number examined contained
either acorns or graminoids and herbaceous dicots.

Disturbance

We tried to visit most dens to confirm dormancy, to
collect other information, and occasionally to remove
transmitters. Unfortunately, in 8 (6 female, 2 male) of the
63 cases reviewed here, researcher visits led to den
abandonment. This sometimes occurred when visitors
remained at a considerable distance. If disturbance
occurred before mid-February, bears re-denned within
2 weeks. But in 3 cases dormancy was abandoned en-
tirely, and one of these led to abandoned cubs.

After bears had abandoned dens in mid-winter, we
visited some of these and collected scat from the imme-
diate vicinity. We cannot say with confidence whether
these were produced during the nominal denning period,
afterwards, or even by other bears in some cases. The
scats, as those of winter-active bears, contained herba-
ceous material or acorns.

DISCUSSION

Winter activity among black bears in southern lati-
tudes, where temperatures above freezing occur much of
the time and many plants continue to grow, is more varied
and complex than rigid hibernation practiced by black
bears in northern climates. In Sequoia National Park and
environs, oak forest and oak woodland frequently remain
free of snow and provide acorns fallen from the previous
autumn. The chaparral belt supports herbaceous plants
growing throughout most of the winter. Yet these vege-
tation belts often occur less than 4 km from the conifer
vegetation in which most dens are found.

If denning is elective, a functional calculation that
one’s energy budget is better served by hibernation than
by foraging, then behavior such as that observed in
Sequoia is readily understandable. Although I did not
directly measure winter food availability, itis evident that
a heavy autumn acorn crop provides high-energy foods
into the winter. The availability of green plant material
is a function of precipitation during the autumn months
while temperatures are still high enough for plant growth.
However, I found no pattern of denning rates reflecting
these weather parameters.

Prior to the effective elimination of anthropogenic
food in the 1980’s, there were numerous instances of
bears active and feeding in mid-winter in Yosemite
Valley in Yosemite National Park, California, which is
also in the Sierra Nevada (Wright 1929, Harwell 1932,
Graber 1981). Although winters in Yosemite are some-
what colder than in the lower elevations of Sequoia,
individual bears skilled at foraging for anthropogenic
food could come out of the winter in better condition than
others who hibernated if winter dormancy is a trade-off
between energy conservation and foraging gain minus
expenditure. The minimal difference in denning rates
between well-fed campground bears and “natural” bears
in this study suggests that fall fat levels may not be as
important as winter food availability in determining
whether denning will occur. However, the lack of direct
fall weight measurements for many of the study animals
makes this a weak inference.

It is tempting to propose that dormancy among black
bears in the Sierra Nevada and similar climates is elective
in some circumstances. Such a postulate is troubling
because it conflicts with physiological evidence that
hibernation is biochemically profound and it implies that
individual bears consciously weigh information about
present environmental conditions and perhaps their own
physiological state. And if bears are capable of such
calculation, may they also predict winter conditions based
on environmental cues, and take this factor into account?
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Research to date provides no evidence either to accept or
reject this model. In locations such as Sequoia where not
all bears hibernate, there is an opportunity to learn more
about the forces that control this process. Accurate,
quantitative information about autumn food availability,
the nutritional status of individual bears, and weather,
combined with high-resolution telemetric data on the
winter activities of individual bears, would provide use-
ful insights into the role of the different environmental
parameters affecting the timing and extent of winter
dormancy.

The Sequoia winter research effort was severely con-
strained by our desire not to cause den abandonment.
Nonetheless this was a regular occurrence. This distur-
bance not only confounds analysis of winter behavior, it
compromises the viability of the bears themselves. Our
reticence about approaching bear dens has muddied our
understanding of winter feeding. Abandonment caused
by human disturbance, especially investigators, has been
documented elsewhere (Poelker and Hartwell 1973, Tietje
and Ruff 1980, Smith 1986, Hellgren and Vaughan
1987). This scientific and ethical problem calls for the
use of remote sensing and telemetry to the greatest
possible extent.

LITERATURE CITED

AYRES, L.A.,L.S. CHow, AND D.M. GRABER. 1986. Black bear
activity patterns and human induced modifications in
Sequoia National Park. Int. Conf. Bear Res. and Manage.
6:151-154.

BARBOUR, M.G., AND J. MaJOR. 1977. Terrestrial vegetation
of California. John Wiley and Sons, New York. 1002pp.

FoLk, G.E., Jr., A. LARsON, AND M.A. FoLk. 1976. Physiol-
ogy of hibernating bears. Int. Conf. Bear Res. and Manage.
3:373-379.

GRABER, D.M. 1981. Ecology and management of black bears
in Yosemite National Park. Ph.D. Thesis, Univ. Calif,,
Berkeley. 206pp.

HaMILTON, R.J., AND R.L. MARCHINTON. 1980. Denning and
related activities of black bears in the coastal plain of North
Carolina. Int. Conf. Bear Res. and Manage. 4:121-126.

HarweLL, C.A. 1932. Winter wildlife observations. Yosemite
Nat. Notes 11(3):1-3.

HELLGREN, E.C., AND M.R. VAuGHAN. 1987. Home range and

movements of winter-active black bears in the Great
Dismal Swamp. Int. Conf. Bear Res. and Manage. 7:227-
234.

JoHNsoN, K.G., aAND M.R. PELTON. 1980. Environmental re-
lationships and the denning period of black bears in Ten-
nessee. J. Mammal. 61:653-660.

JonkeL, C.J., AND I.M. CowaN. 1971. The black bear in the
spruce-fir forest. Wildl. Monogr. 27. 57pp.

LeCount, A.L. 1983. Denning ecology of black bears in
central Arizona. Int. Conf. Bear Res. and Manage. 5:71-
78.

Linpzey, F.G., aND E.C. MesLow. 1976. Winter dormancy in
black bears in southwestern Washington. J. Wildl. Man-
age. 40:408-415.

LunDBERG, D.A., R.A. NELsoN, H.W. WAHNER, AND J.D.
JonEs. 1976. Protein metabolism in the black bear before
and during hibernation. Mayo Clin. Proc. 51:716-722.

NELsoN, R.A., H.W. WaHNER, J.D. JoNEs, R.D. ELLEFSON,
AND P.E. ZoLLMAN. 1973. Metabolism of bears before,
during and after winter sleep. Am. J. Physiol. 224:491-
496.

, G.E. FoLk, Jr., E'W. PrEIFFER, J.J. CRAIGHEAD, C.J.
JONKEL, AND D.L. STEIGER. 1983. Behavior, biochemis-
try, and hibernation in black, grizzly, and polar bears. Int.
Conf. Bear Res. and Manage. 5:284-290.

Novick, H.J., J.M. SipERek, AND G.R. STEWART. 1981. Den-
ning characteristics of eight black bears, Ursus ameri-
canus, in the San Bernardino Mountains of southern Cali-
fornia. Calif. Fish and Game 67:52-61.

O’PEzio, J., S.H. CLARKE, AND C. HACKFORD. 1983. Chronol-
ogy of black bear denning in the Catskill region of New
York. Int. Conf. Bear Res. and Manage. 5:87-94.

POELKER, R.J., AND H.D. HARTWELL. 1973. Black bear of
Washington. Wash. State Game Dep. Biol. Bull. 14.
180pp.

ScHwaRrTz, C.C., S.D. MILLER, AND A.W. FRANZMANN. 1987.
Denningecology of three black bear populations in Alaska.
Int. Conf. Bear Res. and Manage. 7:281-291.

SmiTH, T.R. 1986. Activity and behavior of denned black bears
inthe lower Mississippi River Valley. Int. Conf. Bear Res.
and Manage. 6:137-143.

TaYLOR, D.F. 1971. A radio-telemetry study of the black bear
(Euarctos americanus) with notes on its history and pres-
ent status in Louisiana. M.S. Thesis, La. State Univ.,
Baton Rouge. 87pp.

TiewE, W.D., AND R.L. Rurf. 1980. Denning behavior of black
bears in boreal forest of Alberta. J. Wildl. Manage.
44(4):858-870.

WRIGHT, G.M. 1929. Notes of a mid-winter wanderer in
Yosemite Valley. Yosemite Nat. Notes 8:4.



	Article Contents
	p. [269]
	p. 270
	p. 271
	p. 272

	Issue Table of Contents
	Bears:  Their Biology and Management, Vol. 8, A Selection of Papers from the Eighth International Conference on Bear Research and Management, Victoria, British Columbia, Canada, February 1989 (1990), pp. 1-448
	Front Matter
	Preface
	Conservation
	The Current Status of Formosan Black Bear in Taiwan [pp.  1 - 4]
	Grizzly Bear Recovery in the Contiguous United States [pp.  5 - 9]
	The Role of the B.C. Provincial Park System in Grizzly Bear Preservation [pp.  11 - 16]
	Status of the Brown Bear in Norway 1983-86 [pp.  17 - 23]

	Bear-Human Interactions
	Injury to People Inflicted by Black, Grizzly or Polar Bears: Recent Trends and New Insights [pp.  25 - 32]
	Human Impacts on Bear Habitat Use [pp.  33 - 56]
	Relationships between Human Industrial Activity and Grizzly Bears [pp.  57 - 64]
	Cryptic Behavior of Black Bears (Ursus americanus) in Rocky Mountain National Park, Colorado [pp.  65 - 72]
	Visitor Impact on Grizzly Bear Activity in Pelican Valley, Yellowstone National Park [pp.  73 - 78]
	Road and Trail Influences on Grizzly Bears and Black Bears in Northwest Montana [pp.  79 - 84]
	Incidence of Road Crossing by Black Bears on Pisgah National Forest, North Carolina [pp.  85 - 92]
	Impacts of Hydroelectric Development on Brown Bears, Kodiak Island, Alaska [pp.  93 - 103]
	Some Demographic Comparisons of Wild and Panhandler Bears in the Smoky Mountains [pp.  105 - 112]
	A Case History of Grizzly Bear Management in the Slims River Area, Kluane National Park Reserve, Yukon [pp.  113 - 123]

	Physiological Ecology
	Corpora Albicantia and Placental Scars in the Hokkaido Brown Bear [pp.  125 - 128]
	Variability of Dental Diseases in Two Populations of Great Lakes Black Bears [pp.  129 - 134]
	Bone Metabolism in Black Bears [pp.  135 - 137]
	Comparative Weight Loss in Three Species of Ursids under Simulated Denning Conditions [pp.  139 - 141]

	Habitat Management
	Bear Habitat Management: A Review and Future Perspective [pp.  143 - 154]
	Methodologies Used to Assess the Relative Importance of Ecological Land Classification Units to Black Bears in Banff National Park, Alberta [pp.  155 - 160]
	Management Strategies for Florida Black Bears Based on Home Range Habitat Composition [pp.  161 - 167]
	Abundance and Productivity of Bear Food Species in Different Forest Types of Northcentral Minnesota [pp.  169 - 181]
	Production of Important Black Bear Foods in the Southern Appalachians [pp.  183 - 187]

	Ecology and Behaviour
	Factors Affecting the Evolution and Behavioral Ecology of the Modern Bears [pp.  189 - 204]
	Movement and Activity Patterns of a European Brown Bear in the Cantabrian Mountains, Spain [pp.  205 - 211]
	Home Ranges and Movements of Black Bears in a Bottomland Hardwood Forest in Arkansas [pp.  213 - 218]
	Seasonal Movements of Adult Female Polar Bears in the Bering and Chukchi Seas [pp.  219 - 226]
	Comparisons of Some Home Range and Population Parameters among Four Grizzly Bear Populations in Canada [pp.  227 - 235]
	Large Home Ranges and Possible Early Sexual Maturity in Scandinavian Bears [pp.  237 - 241]
	Identifying Patterns and Intensity of Home Range Use [pp.  243 - 249]
	A Critical Review of the Error Polygon Method [pp.  251 - 256]
	Denning Characteristics of Brown Bears on Kodiak Island, Alaska [pp.  257 - 267]
	Winter Behavior of Black Bears in the Sierra Nevada, California [pp.  269 - 272]
	Black Bear Dens in the Beartooth Face, South-Central Montana [pp.  273 - 277]
	Denning Ecology of Brown Bears in Southcentral Alaska and Comparisons with a Sympatric Black Bear Population [pp.  279 - 287]
	Pre and Post Breakup Movements and Space Use of Black Bear Family Groups in Cherokee National Forest, Tennessee [pp.  289 - 295]
	Black Bear Seasonal Food Habits and Distribution by Elevation in Banff National Park, Alberta [pp.  297 - 304]
	The Influence of Salmon Availability on Movements and Range of Brown Bears on Southwest Kodiak Island [pp.  305 - 313]
	Play Behavior of Brown Bears (Ursus arctos) and Human Presence at Pack Creek, Admiralty Island, Alaska [pp.  315 - 319]
	How to Obtain Behavioral and Ecological Data from Free-Ranging, Researcher-Habituated Black Bears [pp.  321 - 327]

	Bears as Predators
	Grizzly Bear Predation on Elk Calves and Other Fauna of Yellowstone National Park [pp.  329 - 334]
	Predatory Behavior of Grizzly Bears Feeding on Elk Calves in Yellowstone National Park, 1986-88 [pp.  335 - 341]
	Bear Use of Cutthroat Trout Spawning Streams in Yellowstone National Park [pp.  343 - 350]
	Interactions between Polar Bears and Overwintering Walruses in the Central Canadian High Arctic [pp.  351 - 356]

	Population Management
	Population Management of Bears in North America [pp.  357 - 373]
	Sex Weighted Point System Regulates Grizzly Bear Harvest [pp.  375 - 383]
	Reproductive Biology of Black Bears in East-Central Ontario [pp.  385 - 392]
	Detection of Differences in Brown Bear Density and Population Composition Caused by Hunting [pp.  393 - 404]
	Estimating Grizzly Bear Density in Relation to Development and Exploitation in Northwest Alaska [pp.  405 - 413]
	Precision and Accuracy of Estimating Age of Maine Black Bears by Cementum Annuli [pp.  415 - 419]
	Fluctuating Asymmetry and Testing Isolation of Montana Grizzly Bear Populations [pp.  421 - 424]
	Black Bear Reproductive Rate Relative to Body Weight in Hunted Populations [pp.  425 - 432]
	Grizzly Bear Reproductive Rate Relative to Body Size [pp.  433 - 443]

	Back Matter [pp.  445 - 448]



