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Abstract: As the grizzly bear (Ursus arctos) population in the Greater Yellowstone Ecosystem (GYE) moves toward recovery, it will expand into more
areas occupied by black bears (U. americanus). Interactions between the species may affect resident black bear populations and also influence the ease
with which grizzly bears recolonize. We monitored movement and activity patterns of 17 radiocollared grizzly bears and 13 radiocollared black bears on
2450 km? area in northwest Wyoming during June—October in 1995 and 1996 and tested hypotheses predicting similarity in dispersion, activity, and
habitat use patterns of sympatric black and grizzly bears. The larger home ranges of grizzly bears overlapped a number of black bear home ranges, yet
core use areas were less likely to overlap. Adult male grizzly bears used open habitats more than expected (P < 0.05), whereas black bears selected against
them and used forested habitats more than expected (P < 0.05). Patterns of black bear habitat use were more similar to those of adult female and sub-adult
grizzly bears than adult male grizzly bears. Male grizzly bears were nocturnal, female grizzly bears were generally crepuscular, and black bears were
diurnal. Differences in distribution, habitat use, and activity patterns suggested sufficient separation to reduce interactions between black bears and adult
male grizzly bears. However, similarities between black bear and female and sub-adult grizzly bear patterns suggest that interactions between the species
will become more common as adult female grizzly bears become established.

Ursus 11:99-108

Key words: activity, black bear, distribution, grizzly bear, habitat, interaction, Ursus americanus, Ursus arctos, Wyoming

Historically, substantial overlap occurred in geographic
ranges of black and grizzly bears in western North
America (Herrero 1972). Behavioral and physiological
differences apparently allowed grizzly bears to exploit
more open habitats, while black bears were restricted
primarily to forests in areas of sympatry (Herrero 1978).

The grizzly bear was listed as threatened in the lower
48 states in 1975 due to decreasing numbers. Grizzly
bear recovery efforts emphasized growth and expansion
of the species with little consideration of how expanding
grizzly bear populations might affect resident black bear
populations or what effect black bears might have on
grizzly bear recovery.

Many black bear studies have been conducted in areas
devoid of grizzly bears (Lindzey and Meslow 1977,
Quigley 1982, Young and Beecham 1986, Powell 1987,
Braden 1991, Grogan 1997). Although grizzly bear re-
search often has been conducted in areas where black
bears were present, studies generally focused on the griz-
zly bear (Servheen 1983, Blanchard and Knight 1991,
Craighead et al. 1995, Mace and Waller 1997). Com-
parisons of black and grizzly bear ecology, based on re-
sults of single-species studies, were limited to identifying
areas of potential niche overlap between species. The
studies that concurrently examined ecological character-
istics of black and grizzly bears documented areas of niche
overlap and identified behaviors that could result in eco-
logical separation and promote coexistence (Shaffer 1971,

Lloyd and Fleck 1977, Kasworm and Manley 1988, Aune
1994).

Jonkel (1984) noted that coexistence of black and griz-
zly bears suggested niche separation between the spe-
cies. Coexistence between similar species can be
facilitated by spatial separation within an area of geo-
graphic sympatry, utilization of different habitats, tem-
poral dissimilarities, and use of different food resources.
We tested hypotheses predicting similarity in dispersion,
activity patterns, and habitat use patterns of sympatric
black and grizzly bears to identify behaviors that could
facilitate coexistence.

STUDY AREA

The Blackrock study area in northwestern Wyoming
(Fig. 1) encompassed about 450 km? of mountainous to-
pography with elevations ranging from 2,070-3,360 m.
Lower elevations were dominated by lodgepole pine
(Pinus contorta) stands intermixed with stands of Dou-
glas-fir (Psuedotsuga menziesii) and aspen (Populus
tremuloides). Sub-alpine fir (Abies lasiocarpa) and
Engelman spruce (Picea engelmannii) stands were in-
frequent at lower elevations. Higher elevations were
dominated by stands of sub-alpine fir, Engelman spruce,
and lodgepole pine, intermixed with smaller stands of
whitebark pine (Pinus albicaulis), limber pine (P, flexilis),
and aspen. Both low- and high-elevation timber stands
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Fig. 1. Location of Blackrock study area in northwest
Wyoming.

were typically interspersed with big sagebrush (Artemi-
sia tridentata) and open grass—forb meadows. Riparian
zones throughout the area were dominated by willow
(Salix spp.). Precipitation averaged 14 cm from June-
September, 1995-96, and mean annual temperature was
2°C, with arange of -12°C to 16°C (Cooper 1975, Ander-
son et al. 1997).

The Blackrock study area was in the Buffalo-Spread
Creek bear management unit of the Yellowstone Grizzly
Bear Recovery Zone. Most land (85%) within the study
area was administered by the U.S. Forest Service and
managed for multiple uses including cattle grazing, tim-
ber harvesting, and outdoor recreational activities. Ap-
proximately 15% of the study area was administered by
the National Park Service and was within Grand Teton
National Park. Less than 1% of the study area was com-
prised of homesites on private land. Grizzly bear man-
agement designations were primarily management
situation 1 (MS-1, 47%) and MS-2 (39%) (Anderson et
al. 1997). Black bear hunting occurred on Blackrock
during spring and fall.

METHODS

Bear Capture and Handling

We used Aldrich (Margo Supplies Limited, Calgary,
Alberta, Canada) foot snares and culvert traps and be-
gan trapping at lower elevations in June 1995 and 1996
and progressed to higher elevations as snow melted. We
immobilized captured bears with a combination of
tiletamine hydrochloride and zolazepam hydrochloride
(Telazol®, Aveco Company Incorporated, Cherry Hill,
New Jersey, USA) delivered via air pistol (Palmer Chemi-

cal and Equipment, Douglasville, Georgia, USA). We
fitted immobilized bears >1 year old with a time delayed
motion-sensitive radiotransmitter collar (Telonics Incor-
porated, Mesa, Arizona, USA) fastened with a cotton
spacer. We uniquely marked all bears and extracted the
first premolar for age determination by cementum an-
nuli counts (Willey 1974). We assessed reproductive sta-
tus of females and took morphometric measurements and
blood samples from all bears. We classified black and
grizzly bears as sub-adults until 24 and =5 years old,
respectively.

We defined periods of high and low grizzly bear pres-
ence in Blackrock for habitat use, spatial distribution,
and activity pattern analyses. The low grizzly bear pe-
riod was June and July when a minimum of 2 marked
grizzly bears were within the study area. The high griz-
zly bear period was August and September when a mini-
mum of 8 marked grizzly bears were within the study
area.

Telemetry Locations

We located bears from fixed-wing aircraft at 3-6 day
intervals and from the ground at 12-48 hour intervals
from time of capture or arrival on the study area (May—
August) until mid-October. We assigned collared bears
relocation schedules to assure that each was located
throughout the diel period. We collected ground loca-
tions only within or immediately adjacent to Blackrock,
but collected aerial locations further outside the bound-
aries of Blackrock. We collected ground locations with
permanently fixed and mobile (truck mounted) null-peak
antenna systems and hand-held “H” antennas from sta-
tions established along roads. We used portable comput-
ers loaded with the program Locate I v. 1.3 (Pacer, Truro,
Nova Scotia, Canada) to translate bearings into UTM
coordinates and provide error estimates. Bearings >1 hr
apart were not used to determine locations. We tested
aerial locations, null-peak antennas, and hand-held an-
tennas for error following guidelines of White and Garrott
(1990).

Spatial Distribution Analyses

We defined home ranges and core areas by 95% and
50% utilization distributions (UD), respectively, and gen-
erated them from combined aerial and ground locations
with Ranges V (Natural Environment Research Coun-
cil, Wareham, United Kingdom). We used the adaptive
kernel method to determine ranges with contours mod-
eled on the fix density, a smoothing parameter of 0.7,
and a 40 x 40 (100m resolution) grid cell size (Worton
1989). We used only locations 248 hours apart to ensure
independence (Swihart and Slade 1985) and attempted
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to standardize the time between locations of individuals
to further reduce potential biases (White and Garrott
1990). We compared range size with a 2-sample #-test at
o = 0.05.

We tested range center spacing with nearest-neighbor
analysis (Ranges V; Clarke and Evans 1954). The ratio
of the observed mean distance between range centers to
the expected mean distance served as the measure of de-
parture from randomness (R). Under conditions of maxi-
mum aggregation, R = 0; in a random distribution, R =
1; and under conditions of maximum spacing, R = 2.15.
We used Student’s ¢ to test whether centers were more
regularly spaced than a random distribution. We made
both intra- and interspecific comparisons for both years.

We determined home ranges and core area overlap
using values that indicated the percent of an individual
bear’s range covered by other bears ranges (Ranges V).
Percent overlap was analyzed intra- and interspecifically
and was limited to bears with 210% overlap, which al-
lowed us to disregard ranges with slight edge overlap
while maintaining sample sizes and accounting for in-
terspecific differences in the magnitude of range sizes.

Each grizzly bear had a unique period of occupation
of Blackrock, which we subsequently compared to black
bear ranges during the same period. We then compared
the number of black bear ranges overlapped during joint
occupation of Blackrock to the number of black and griz-
zly bear annual ranges with overlap to examine changes
in black bear movement patterns due to grizzly bears.
Home range and core area overlap was tested using a 2-
sample t-test at o = 0.05.

We compared intra- and interspecific distances between
each same-time location and all possible distances be-
tween same-time locations of each black and grizzly bear
with Jacob’s index (Jacobs 1974) to detect attraction or
avoidance. Jacob’s index is centered at zero, thus a value
rising toward 1 indicated attraction, while a value fall-
ing toward -1 indicated avoidance. We defined same-
time locations as those occurring within a 2-hour window,
and we analyzed only black bears that had ranges >10%
overlapped by grizzlies during each grizzly bear’s pe-
riod of occupation at Blackrock.

Activity Monitoring

We determined activity level (active, inactive) by moni-
toring signal and pulse rate characteristics of each bear’s
radiotransmitter collar (Lindzey and Meslow 1977,
Garshelis and Pelton 1980) for one 3-minute period
within each hour of the day. In 1995, we recorded activ-
ity once per hour during four 6-hour blocks (comprising
the 24-hour period) within a 5-day period. In 1996 we
recorded activity level once per hour during a continu-

ous 24-hour period once every 7-10 days. We scanned
radiocollar frequencies from permanent towers in a ran-
dom fashion within each 5 or 7-10 day period. We also
determined the level of activity for each bear when it
was located during ground-based telemetry. We com-
pared activity patterns of black and grizzly bears for the
entire field season and during the period of low and high
grizzly bear presence. We included only bears with >50
activity bouts in analyses.

Habitat Analyses

Four U.S. Forest Service ARC-INFO vegetation cov-
erages were combined to form a vegetation map for the
study area. Because the ARC-INFO coverages had dif-
ferent classification schemes, and most bear home ranges
overlapped more than 1, we combined habitat definitions
from each coverage into 6 habitat types (non-forested,
lodgepole, spruce—fir, aspen, Douglas-fir, cut) based on
the classification scheme of the least well defined cover-
age. One coverage had been completely ground verified
and 2 were partially ground verified. We estimated avail-
able habitat on the study area by calculating the mean
proportion of the 6 habitat types included within 2 com-
posite ranges (95% utilization distribution; UD) con-
structed using all bear locations from each year. We
defined available habitat for each bear as the proportion
of habitat types found within the boundaries of the an-
nual home range or core area. We used ARC-INFO v.
6.0 (Environmental Systems Research Institute,
Redlands, California) for habitat use analyses.

We identified habitat use patterns of individual bears
and compared the 2 species at study area and home range
scales by calculating selection ratios from use-availabil-
ity data (Manley et al. 1993). We determined habitat use
within the study area by comparing each bears’ home
range and core area habitat composition to available habi-
tat on the study area. We examined use within home
ranges by determining the percent of each habitat type
included within a 400-m diameter circle (12 ha) cen-
tered over each location and comparing to home range
habitat composition. A 12-ha circle was chosen to ac-
count for telemetry error and to address the observation
that animals choose their location on the basis of more
than immediate landscape features (White and Garrott
1990). Additionally, testing indicated that a 12-ha circle
was an appropriate resolution to show habitat use pat-
terns when they existed and did not simply reflect avail-
able habitat, thereby masking selection patterns. We did
not use locations <24 hours apart in analyses to address
independence (Swihart and Slade 1985), and we included
only data from bears with >25 locations to provide valid
range estimates (Holm 1998).
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We assigned selection ratios 90% confidence intervals
derived from the mean of the ratios. If the confidence
interval was >1, we assigned vegetation types a positive
selection code (+, higher proportion selected than avail-
able). If the confidence interval was <1, we assigned
vegetation types a negative selection code (-, lower pro-
portion selected than available ). However, if the confi-
dence interval contained 1, we assigned vegetation types
a neutral selection code (0 = selected in proportion to
availability). We generated habitat selection ratios and
mean proportions of each habitat type within home ranges
and core areas for all bears and within age—sex classes.
We tested habitat selection between the species, age—sex
classes, and different times, with 2 contingency tables.
Additionally, we tested mean proportions of each habitat
type with a #-test at o = 0.01 (Bonferroni correction).

RESULTS

Bear Capture and Telemetry Error

The Wyoming Game and Fish Department (WGFD)
captured 8 grizzly bears and 14 black bears on Blackrock
in 1994 (Anderson et al. 1997). Two black bears and 6
of the 8 grizzly bears received radiocollars in 1994, but
only 2 grizzly bear collars and both black bear collars
remained functional in 1995. We captured and
radiocollared 8 additional grizzly bears and 13 black bears
between 20 May and 8 September 1995, resulting in a
minimum of 10 grizzly bears and 15 black bears present
on the study area in 1995. Based on 1994 WGFD trap-
ping (Anderson et al. 1997), 1995 black bear harvest,
and observations of sign, we estimated that an additional
8-10 black bears and 4 grizzly bears were present peri-
odically on the study area during 1995.

We captured 5 grizzly bears and 2 black bears between
4 June and 3 August 1996. Bears captured in 1996, along
with bears retaining radiocollars from 1995, resulted in
a minimum of 9 radiocollared grizzly bears and 9
radiocollared black bears present on the study area dur-
ing 1996. Trapping data, 1996 harvest data, and sign

suggested an additional 10-12 black bears and 3 grizzly
bears used the study area periodically during 1996. Three
female and 2 male black bears were harvested during the
study and there was one documented grizzly bear death
(no. 209) at Blackrock during the study.

The standard deviation of 23 aerial locations of sta-
tionary test radiocollars was 99.5 meters, resulting in a
95% confidence ellipse around locations of 12 ha. Stan-
dard deviation of bearing errors ranged from 2.8°-5.3°
for permanent towers (n = 29) and was 3.6° and 7.2° for
mobile towers (n = 25) and hand-held antennas (n = 33),
respectively.

Spatial Distribution

Home Range and Core Area Size.—Black bear home
ranges and core areas averaged 234 km? and 67 km?,
respectively. Home ranges and core areas of adult male
black bears were numerically larger than those of the
other age—sex classes, but small sample sizes likely pre-
cluded detecting statistical differences. Grizzly bear home
range and core area size averaged 508 km? and 104 km?,
respectively. Home ranges and core areas of all grizzly
bear age—sex classes occupied areas comparable in size.
Grizzly bear home ranges and core areas were larger than
those of black bears only in 1996 (T = 2.50, P = 0.02;
core areas: T = 2.20, P = 0.04). Black bears generally
had numerically smaller home ranges and core areas than
similar sex—age class grizzly bears, but differences were
not significant (Holm 1998).

Range Distribution.—Black bear home range centers
were spaced farther apart than expected only during 1996
(r=138; T=233; P<0.05). Although grizzly bear
home range centers tended to be aggregated during both
years (r=0.82, 0.68), spacing was not significant. When
home ranges of the 2 species were combined, they were
aggregated only during 1996 (r = 0.46; T = -2.95; P <
0.05).

Home Range and Core Area Overlap.—Home range
and core area overlap among black bears did not differ
between years (T = 0.88, P = 0.38; core areas: T = 0.86,
P = 0.40 Table 1). Additionally, although grizzly bear
home ranges overlapped significantly more in 1995 than

Table 1. Mean percent of overlap of marked black and grizzly bear home ranges and core areas (with 210% overlap) on the

Blackrock study area, northwest Wyoming, 1995-96.

Home range Core area
Type of overlap 1995 1996 P 1995 1996 P
Intraspecific, black bears 294 25.2 0.38 28.2 21.8 0.40
Intraspecific, grizzly bears 358 250 0.01 46.4 343 0.18
Grizzly bears overlapped by black bears 254 203 0.19 28.5 28.0 0.94
Black bears overlapped by grizzly bears 37.2 33.1 0.37 29.1 277 0.84
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Fig. 2. Diel activity patterns of black and grizzly bears in northwest Wyoming, June-September, 1995-96.

1996 (T = 2.52, P = 0.01), core area overlap did not
differ between years (T = 1.34, P = 0.18). Degree of
overlap of grizzly and black bear home ranges and core
areas was not different between years (P > 0.05). When
years were combined, 33% fewer black bear home ranges
were >10% overlapped by grizzly bears during each griz-
zly bear’s unique period of occupation of Blackrock. Core
area overlap decreased by 35%, and the number of black
bear core areas 210% overlapped by grizzly bears was
always lower than the number of home ranges overlapped
(P <0.05).

Same Time Locations.—Although positive index val-
ues, indicating attraction, were observed between spe-
cies during both years, most values were quite low (X =
0.04). The highest and lowest values were recorded for
sub-adult female grizzly bears (n =2,% =0.11) and sub-
adult male black bears (n = 5, ¥ = -0.02), respectively.
Although not significantly different from interspecific
values, higher index values were reported among black
bears (¥ = 0.11) and among grizzly bears (X = 0.15), sug-
gesting stronger attraction within each species than be-
tween the species.

Diel Activity Patterns

We determined activity level during 3,399 (n = 13
bears) and 1,855 (n = 14 bears) activity bouts for black
and grizzly bears, respectively. Activity patterns deter-

mined from permanent towers and ground locations dur-
ing both years did not differ (P > 0.05) and were com-
bined for analyses. Activity patterns within black bear
age-sex classes did not differ (P > 0.05). However, male
and female grizzly bears differed in activity patterns and
were analyzed separately (P < 0.05).

Black bears (n = 13) were diurnal with activity peaks
at 0700 and 1900 (Fig. 2). This pattern was not altered
by the presence of grizzly bears. Male grizzly bears (n =
10) were nocturnal with activity peaks at midnight and
0600 and activity levels below 50% from 0800-1900.
Female grizzly bears (n = 4) were crepuscular with ac-
tivity peaks at 0700 and 1900. Females grizzlies were
least active, and less active than males, from 0100-0300
(P £0.05). Activity levels for both species were most
similar during early morning (0600-0700).

Habitat Composition of Home Ranges
and Core Areas

Comparison to Available Habitat.—Both species pref-
erentially selected habitats (P < 0.05). Black bear home
ranges and core areas contained less (P < 0.10) non-for-
ested habitats and more (P < 0.10) lodgepole pine and
spruce—fir than were available (Table 2). Grizzly bear
home ranges contained more (P < 0.10) spruce—fir and
less (P < 0.10) cut habitat than were available. Core
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Table 2. Habitat selection patterns (mean proportion of habitat) of home ranges and core areas of black (n=13) and grizzly bears
(n=17) compared to available habitat on the Blackrock study area, northwest Wyoming, 1995-96. Habitat was selected in either
lower (-), equal (0), or higher (+) proportion than available (P < 0.10).

Black bear Grizzly bear
Habitat Home range Core area Home range Core area
Non-forested - (0.31) - (0.28) 0 (0.36) 0 (0.38)
Lodgepole + (0.32) + (0.34) 0 (0.28) 0 (0.27)
Spruce—fir + (0.24) + (0.25) + (0.25) + (0.27)
Douglas—fir 0 (0.03) 0 (0.04) 0 (0.02) - (0.0D)
Aspen 0 (0.03) 0 (0.02) 0 (0.02) 0 (0.02)
Cut 0 (0.06) 0 (0.07) - (0.05) - (0.03)

Table 3. Habitat selection patterns (mean proportion of habitat) within home ranges and core areas of black and grizzly bears by
age-sex class in northwest Wyoming, 1995-96. Habitat was selected in lower (-), equal (0), or higher (+) proportion than available

(P<0.10).
Home range Core area
Adult
Habitat Adult male female Sub-adult Adult male Adult female Sub-adult
Black bears n=6 n=2 n=35 n=6 n=2 n=5
Non-forested - (0.29) - (0.26) 0 (0.38) - (0.25) 0 (0.25) 0 (0.36)
Lodgepole + (0.32) + (0.38) 0 (0.30) + (0.36) 0 (0.35) 0 (0.30)
Spruce—fir + (0.25) 0 (0.22) 0 (0.23) 0 (0.25) 0 (0.24) 0 (0.25)
Douglas—fir 0 (0.04) 0 (0.03) 0 (0.02) 0 (0.04) 0 (0.05) 0 (0.01)
Aspen 0 (0.03) - (0.01) 0 (0.03) 0 (0.02) - (0.01) 0 (0.03)
Cut 0 (0.06) 0 (0.10) 0 (0.04) 0 (0.08) 0 (0.10) 0 (0.04)
Grizzly bears n=6 n=3 n=17 n=6 n=3 n=7
Non-forested 0 (0.38) 0 (0.30) 0 (0.36) + (0.47) 0 (0.29) 0 (0.33)
Lodgepole 0 (0.27) 0 (0.29) 0 (0.28) 0 (0.25) 0 (0.25) 0 (0.30)
Spruce—fir 0 (0.24) 0 (0.27) + (0.25) 0 (0.21) + (0.40) + (0.29)
Douglas—fir 0 (0.02) 0 (0.04) - (0.01) 0 (0.02) 0 (0.02) - (0.01)
Aspen 0 (0.02) 0 (0.03) 0 (0.02) 0 (0.03) - (0.01) - (0.01)
Cut - (0.05) - (0.03) 0 (0.07) - (0.01) - (0.01) 0 (0.06)

area habitat selection was similar to home range habitat
selection patterns for both species.

Comparison between Species.—Both grizzly and black
bears used habitats disproportionate to availability within
their home ranges and core areas (P < 0.001). Black
bears included less non-forested habitat (P = 0.017) and
more lodgepole (P = 0.008) and cut habitat (P = 0.013)
within core areas, and more lodgepole (P = 0.013) within
home ranges than grizzly bears (Table 2). Sprucefir,
Douglas-fir, and aspen were used similarly (P > 0.05)
between species.

Comparisons among Black Bear Age—Sex Classes.—
Adult black bears had less (P < 0.10) non-forested habi-
tat and more (P < 0.10) lodgepole within their home
ranges than expected, but sub-adults used habitats in pro-
portion to availability (Table 3). All age—sex classes used

non-forested, lodgepole, Douglas-fir, and cut habitat in
similar proportions.

Comparisons among Grizzly Bear Age—Sex Classes.—
Sub-adult grizzly bears included more (P < 0.10) spruce—
fir and less (P < 0.10) Douglas-fir within home ranges,
whereas adults selected against cut habitat (P < 0.10;
Table 3). Habitat inclusion within core areas was gener-
ally similar to home range patterns, but adult males in-
cluded more (P < 0.10) non-forested habitats in their core
areas than expected.

Comparison between Species Age—Sex Classes.—
Home ranges of adult male grizzly bears included more
(P = 0.016) non-forested habitat than home ranges of
adult male black bears. Adult black bears selected against
non-forested habitat and for lodgepole habitat (Table 3).
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Table 4. Habitat selection patterns (mean proportion of
habitat) of black bears during low (June—July), and high
(August-September) grizzly bear presence on the Blackrock
study area, northwest Wyoming, 1995-96. Habitat was
selected in lower (-), equal (0), or higher (+) proportion than
available (P<0.10).

Grizzly presence

Habitat Low High

Non-forested - (0.26) - (0.22)
Lodgepole 0 (0.30) 0 (0.34)
Spruce fir + (0.28) + (0.31)
Douglas-fir + (0.07)d* - (0.02)d
Aspen 0 (0.04) - (0.02)
Cut 0 (0.06)d 0 (0.09)d

a“d” denotes a significant difference between time periods within each
habitat type.

Table 5. Habitat selection by black and grizzly bears when
active and inactive on the Blackrock study area, northwest
Wyoming, 1995-96. Habitat was selected in lower (-), equal (0),
or higher (+) proportion than available (P < 0.10).

Black bears Grizzly bears

Active Inactive Active Inactive

Habitat (n=13) (n=28) n=17) (n=17)
Non-forested - 0 + -
Lodgepole + - - 0
Spruce fir + + 0 +
Douglas fir 0 0 - -
Aspen 0 0 0 0
Cut 0 0 0 -

Adult black bears included more (P = 0.02) cut habitat
within their ranges than adult grizzly bears.

Habitat Use Within Home Ranges

Habitat Use within Black Bear Home Ranges.—We
recorded 225 locations for 2 black bears in 1995 (1 adult
male, 1 adult female) and 8 (6 adult male, 1 adult fe-
male, 1 sub-adult male) in 1996. Eight of 10 black bears
used non-forested habitats in their ranges less (P < 0.10)
than expected; 1 adult male used it in proportion to its
availability and another selected it. Five of the 8 bears
used spruce—fir habitats more (P < 0.10) than expected,
and the other 3 used it in proportion to its availability.
Aspen was either used in proportion to availability (4
bears) or used less (P < 0.10) than expected (4 bears).

Habitat Use within Grizzly Bear Home Ranges.— We
recorded 225 locations for 2 grizzly bears (1 adult male,
1 adult female) in 1995 and 5 (1 adult male, 1 adult fe-
male, 2 sub-adult males, 1 sub-adult female) in 1996.
One adult male and 1 adult female used non-forested

habitat more (P < 0.10) than expected. Both sub-adult
male grizzly bears used non-forested habitat less (P <
0.10) than expected. Only female grizzly bears used the
spruce—fir habitats more (P < 0.10) than expected. Griz-
zly bears either selected against Douglas-fir habitat (3
bears) or used it as expected (4 bears).

Habitat Selection of Black Bears during

Low and High Grizzly Periods

Black bears selected (P < 0.10) Douglas-fir when griz-
zly bears were absent, but avoided it when they were
present (Table 4). Black bears also avoided (P < 0.10)
aspen when grizzly bears were present. In the presence
of grizzly bears, the amount of non-forested habitat in-
cluded in the home ranges of black bears decreased and
the amount of lodgepole, spruce-fir, and cut habitat in-
creased.

Habitat Selection during Diel Active and
Inactive Periods

Habitat used by active versus inactive bears differed
within and between species (Table 5). Active black bears
selected (P < 0.10) lodgepole, but avoided (P < 0.10) it
when inactive; they used spruce—fir more (P <0.10) than
expected during both periods. Active black bears used
non-forested habitat less (P < 0.10) than expected, while
active grizzly bears used it more than expected. Inactive

grizzly bears used spruce-fir more than expected (P <
0.10).

DISCUSSION

Black bear home ranges at Blackrock were 2-3 times
larger than reported in other areas with similar habitat
characteristics (Mack 1988, Carriles 1990, Beecham and
Rohlman 1994), which may reflect increased movements
necessary to avoid more aggressive grizzly bears (Herrero
1978, Mattson et al. 1992). Mean home range size of
grizzly bears on Blackrock was similar to those reported
in other areas of the Greater Yellowstone Ecosystem
(Knight et al. 1984, Reagan et al. 1994).

Dispersion of black and grizzly bear home ranges on
the Blackrock study area indicated substantial spatial
overlap of the 2 species. Dispersion patterns when griz-
zly bears occupied the study area suggested that black
bears may have adjusted their movements to reduce con-
tact with grizzly bears. However, black bears commonly
shift activities within their ranges in response to sea-
sonal food distribution (Pelchatt and Ruff 1986). Re-
duction in the number of black bear home ranges and
core areas overlapped by grizzly bears during the high
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grizzly bear period may have reflected distribution of
seasonal food rather than an attempt by black bears to
minimize contacts with grizzly bears. Although black
bear home ranges tended to be overlapped less by other
black bears home ranges than by those of grizzly bears,
this was most likely a reflection of the magnitude of dif-
ference in range size between the species rather than in-
creased avoidance by black bears.

Neither the spacing of home range centers or distances
between same-time locations indicated strong avoidance
of one species by the other. Although the centers of black
bear home ranges were spaced farther apart than expected
during both years, this pattern was likely a reflection of
having a smaller portion of black bears radiocollared com-
pared to the grizzly bear sample. Jacob’s index values
also indicated a slightly stronger attraction within each
species than between species, indicating that black bears
may have avoided grizzly bears to a greater degree than
they avoided other black bears.

Activity patterns of black and grizzly bears differed.
Black bears were principally diurnal and grizzly bears
nocturnal. These patterns have been documented in other
studies (Schleyer 1983, Garris and Pelton 1984). How-
ever, variation among individuals and between seasons
allowed individuals of both species to appear largely cre-
puscular. Schleyer (1983) noted differing activity sched-
ules contribute to the ecological separation of the species.

Black and grizzly bears included similar habitats within
their home ranges, but the proportion of each habitat type
included and degree of use of these habitats within the
home ranges differed between the species. Black bears
included more forested habitats within their home ranges,
whereas grizzly bears selected for more open habitats,
although variation between age—sex classes was noted.
Grogan (1997) found that black bears in southeastern
Wyoming avoided open habitats without cover, and Aune
(1994) noted that black bears were strictly confined to
the forested mountains of his Montana study area. Sub-
adult black bears selected habitats in proportion to their
availability, perhaps suggesting exclusion from preferred
habitats by adult black and grizzly bears. In Montana,
Waller and Mace (1997) indicated forested areas were
among the least selected cover types by grizzly bears
during all seasons, and Servheen (1983) reported lower
than expected use of timber and timber—shrubfield habi-
tat by grizzly bears. However, in the GYE grizzly bears
used timbered habitats more than expected (Blanchard
1983, Reagan et al. 1994). Differences in grizzly bear
habitat selection patterns likely reflect regional varia-
tion in food availability, individual bear preferences, and
data collection methods.

Choice of habitat by active versus inactive bears served
to further differentiate habitat use patterns between the
species. Differences in habitat use were most pronounced
at night, when male grizzly bears were active in open
habitats and black bears rested in closed, forest habitats.
Diurnal activity patterns of black bears may have evolved
to avoid grizzly bears when sympatric. However, black
bears are diurnal even in areas without grizzly bears
(Beecham and Rohlman 1994) suggesting they probably
were not utilizing resources at night before grizzly bears
began to reoccupy Blackrock. Researchers have suggested
that black bear visual acuity limits effective foraging time
to the daylight hours, especially when feeding on veg-
etation (Bacon and Burghardt 1976).

Spatial, activity, and habitat-use patterns of black and
grizzly bears on the Blackrock study area indicated suf-
ficient ecological separation for the species to coexist at
current numbers and age—sex composition. However,
our sample sizes were low for many comparisons, and
data were dominated by patterns of adult and sub-adult
male grizzly bears and adult male black bears. Although
we felt that a majority of the grizzly bears that used the
Blackrock area were radiocollared, we did not feel that a
representative sample of adult and sub-adult female black
bears in the Blackrock area were radiocollared. Hence,
inferences about black bear patterns should be viewed
with caution. Additionally, variation was noted in habi-
tat use patterns among individuals of both species, which
may have masked patterns when sample size was low.

We believe grizzly bears were in the early- to mid-
stage of re-establishment on the Blackrock area during
our study. The Blackrock grizzly bear population was
dominated by adult and sub-adult males, and although
females were present, it was not until 1994-96 that we
captured females with young. Also, grizzly bears were
only seasonal residents on the study area until 1 denned
there in 1996. If grizzly bears continue to recolonize the
Blackrock area, lone females and females with young
will likely increase in the population and more grizzly
bears likely will remain in the area year-round. Black
bears will have to share the area with grizzly bears in
spring and early summer, when they had been almost
exclusive occupants. Additionally, black bears will en-
counter more female grizzly bears, with whom they have
greatest similarities in activity and habitat use patterns.

Our results were dominated by patterns of male griz-
zly bears, those bears typically first to pioneer new areas.
Female grizzly bears (Weilgus and Bunnell 1994), and
presumably black bears, choose behaviors that minimize
interactions with male grizzly bears, so it is not surpris-
ing that their habitat-use and activity patterns would tend
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to converge. Activity and habitat-use patterns of black
bears and female grizzly bears were more similar to one
another than either were to male grizzly bears on the
Blackrock area. Given the more aggressive nature of
grizzly bears and generally greater size within sex-age
groups, as more female grizzly bears colonize the area,
they likely will restrict black bear distribution further
through interference competition (McLellan 1993).
Nonetheless, the increase in the number of female griz-
zly bears on the Blackrock area may be retarded by the
presence of a larger black bear population utilizing simi-
lar resources.

While we expect black bear numbers to decrease in
the Blackrock area with establishment of the grizzly bear,
we do not expect them to be totally excluded. As Jonkel
(1984) noted, forested habitats and the presence of hu-
mans tend to favor black bears. Although grizzly bears
are currently protected under the Endangered Species Act
(16 U.S.C. 1531-1544), human-caused deaths and man-
agement removals occur annually (Interagency Grizzly
Bear Committee 1995), which likely will limit grizzly
numbers, especially outside of and on the edge of the
Yellowstone Grizzly Bear Recovery Zone.

ACKNOWLEDGMENTS

We thank the Wyoming Game and Fish Department
for funding this project. We also thank the Trophy Game
Section (WGFD) personnel and our technicians, J.
Oakleaf, E. Tweed, and M. Porter, for all their help in
the field. U.S. Forest Service, National Park Service,
and U.S. Fish and Wildlife Service personnel also pro-
vided valuable assistance and cooperation throughout the
study.

LITERATURE CITED

ANDERSON, C.R., M.A. TernenT, D.S. Moopy, M.T. Bruscivo,
AaND D.F. MiLLER. 1997. Final report: grizzly bear—cattle
interactions on two cattle allotments in northwest Wyoming.
Wyoming Game and Fish Department, Lander, Wyoming,
USA.

AUNEg, K.E. 1994. Comparative ecology of black and grizzly
bears on the Rocky Mountain Front, Montana. International
Conference on Bear Research and Management 9(1):365—
374.

Bacon, E.S., AND G.M. BurGHARDT. 1976. Learning and color
discrimination in the American black bear. International
Conference on Bear Research and Management 3:27-36.

BEeEcHAM, J.J., AND J. RoHLMAN. 1994. A shadow in the forest:
Idaho’s black bear. University of Idaho Press, Moscow,
Idaho, USA.

BLANCHARD, B.M. 1983. Grizzly bear-habitat relationships in
the Yellowstone area. International Conference on Bear

Research and Management 5:118-123.

, AND R.R. KNiGHT. 1991. Movements of Yellowstone
grizzly bears. Biological Conservation 58:41-67.

Brapen, G.T. 1991. Home ranges, habitat use, and den
characteristics of black bears in the San Gabriel mountains
of southern California. Master’s Thesis, California State
Polytechnic University, Pomona, California, USA.

CarriLEs H. 1990. Black bears in the North Fork of the Flathead
River Valley, Montana. Master’s Thesis, University of
Montana, Bozeman, Montana, USA.

CLarkE, P.J., anp F.C. Evans. 1954. Distance to nearest
neighbor as a measure of spatial relationships in populations.
Ecology 35:445-453.

CooPER, S.V. 1975. Forest habitat types of northwestern
Wyoming and contiguous portions of Montana and Idaho.
PhD Dissertation, Washington State University, Pullman,
Washington, USA.

CRAIGHEAD, J.J., J.S. SUMNER, AND J.A. MiTcHELL. 1995. The
grizzly bears of Yellowstone: their ecology in the
Yellowstone ecosystem, 1959-1992. Island Press,
Washington D.C., USA.

GARRIS, R.S., AND M.R. PELTON. 1984. Activities of black bears
in Cherokee National Forest, Tennessee. Proceedings of
the Annual Conference of Southeastern Association of Fish
and Wildlife Agencies 38:51-60.

GarsHELIs, D.L., aND M.R. PeLron. 1980. Activity of black
bears in the Great Smoky Mountains National Park. Journal
of Mammalogy 61:8-19.

Grocan, R.G. 1997. Black bear ecology in southeast Wyoming:
the Snowy Range. Master’s Thesis, University of Wyoming,
Laramie, Wyoming, USA.

HEerrerO, S. 1972. Aspects of evolution and adaptation in
American black bears (Ursus americanus Pallas) and brown
and grizzly bears (Ursus arctos Linne’) of North America.
International Conference on Bear Research and Management
2:221-231.

. 1978. A comparison of some features of the evolution,
ecology, and behavior of black and grizzly/brown bears.
Carnivore 1:7-16.

Horm, G.W. 1998. Interactions of sympatric black and grizzly
bears in northwest Wyoming. Master’s Thesis, University
of Wyoming, Laramie, Wyoming, USA.

INTERAGENCY GRrizzLy BEAR CoMMITTEE. 1995. Grizzly bear—
human conflicts, confrontations, and management actions
in the Yellowstone ecosystem: 1995. Yellowstone Ecosystem
Subcommittee report, Yellowstone National Park, Wyoming,
USA.

Jacoss, J. 1974. Quantitative measurements of food selection.
Oecologia 14:413-417.

JonkeL, C.J. 1984. Grizzlies and black bear interrelationships.
Special Report 70. Border Grizzly Project, University of
Montana, Missoula, Montana, USA.

KasworM, W., AND T. MaNLEY. 1988. Grizzly bear and black
bear ecology in the Cabinet Mountains of Northwest
Montana. Montana Department of Fish, Wildlife and Parks,
Helena, Montana, USA.

KnicHT, R.R., D. MATTSON, AND B. BLANCHARD. 1984.
Movements and habitat use of the Yellowstone grizzly bear.




108 Ursus 11:1999

U.S. Department of Interior, Interagency Grizzly Bear Study
Team, Bozeman, Montana, USA.

Lmozey, F.C., anD E.C. MesLow. 1977. Home range and habitat
use by black bears in southwestern Washington. Journal of
Wildlife Management 41:413-425.

Lroyp, K., AND S. FLECK. 1977. Some aspects of the ecology of
black and grizzly bears in southeastern British Columbia.
British Columbia Fish and Wildlife Branch, Victoria, British
Columbia, Canada.

Macg, R.D., AND J.S. WALLER. 1997. Final report: grizzly bear
ecology in the Swan Mountains, Montana. Montana
Department of Fish, Wildlife and Parks, Helena, Montana,
USA.

Mack, J.A. 1988. Ecology of black bears on the Beartooth
face, south-central Montana. Master’s Thesis, Montana
State University, Bozeman, Montana, USA.

Mancey, B.EJ., L.L. McDoNALD, aNnp D.L. THoMAs. 1993.
Resource selection by animals: statistical design and analysis
for field studies. Chapman and Hall, London, United
Kingdom.

Martson, D.J., R.R. KNIGHT, AND B.M. BLANCHARD. 1992.
Cannibalism and predation on black bears by grizzly bears
in the Yellowstone ecosystem, 1975-1990. Journal of
Mammalogy 73:422-425.

McLELLAN, B.N. 1993. Competition between black and grizzly
bears as a natural population regulating factor. Proceedings
of the Western Black Bear Workshop, Yosemite National
Park, California 4:111-116.

PeLcHATT, B.O., aNp R.L. Rurr. 1986. Habitat and spatial
relationships in boreal mixedwood forest of Alberta.
International Conference on Bear Research and Management
6:81-92.

PoweLL, R.A. 1987. Black bear home range overlap in North
Carolina and the concept of home range applied to black
bears. International Conference on Bear Research and
Management 7:235-242.

QuicLEY, H.B. 1982. Activity patterns, movement ecology,
and habitat utilization of black bears in the Great Smoky
Mountains National Park, Tennessee. Master’s Thesis,

University of Tennessee, Knoxville, Tennessee, USA.

REeaGaN, S.R., D.S. Moopy, ano C.M. GiLLIN. 1994, Grizzly
bear studies in the southern third of the Yellowstone
ecosystem, Shoshone National Forest 1991-1992, grizzly
bear habitat use and silvicultural management studies.
Wyoming Game and Fish Department Technical Report,
Lander, Wyoming, USA.

SCHLEYER, B.O. 1983. Activity patterns of grizzly bears in the
Yellowstone ecosystem and their reproductive behavior,
predation and the use of carrion. Master’s Thesis, Montana
State University, Bozeman, Montana, USA.

SErVHEEN, C. 1983. Grizzly bear food habits, movements, and
habitat selection in the Mission Mountains, Montana.
Journal of Wildlife Management 47:1026-1035.

SHAFFER, S.C. 1971. Some ecological relationships of grizzly
bears and black bears of the Apgar Mountains in Glacier
National Park, Montana. Master’s Thesis, Montana State
University Bozeman, Montana, USA.

SwiHarT, R.K., AND N.A. SLADE. 1985. Testing for independence
of observations in animal movements. Ecology 66:1176—
1184.

WALLER, J.S., AND R.D. Mace. 1997. Grizzly bear habitat
selection in the Swan Mountains, Montana. Journal of
Wildlife Management 61:1032-1039.

WEILLGUs, R.B., aND FL. BUNNELL. 1994. Sexual segregation
and female grizzly bear avoidance of males. Journal of
Wildlife Management 58:408—413.

WhwiTE, G.C., AND R.A. GarrOTT. 1990. Analysis of wildlife
radio-tracking data. Academic Press, New York, New York,
USA.

WiLLey, C.H. 1974. Aging black bears from first premolar
tooth sections. Journal of Wildlife Management 38:97-100.

WorToN, B.J. 1989. Kernel methods for estimating the
utilization distribution in home-range studies. Ecology
70:164-168.

Young, D.D., anp J.J. BEEcHAM. 1986. Black bear habitat use
at Priest Lake, Idaho. International Conference on Bear
Research and Management 6:73-80.



	Article Contents
	p. [99]
	p. 100
	p. 101
	p. 102
	p. 103
	p. 104
	p. 105
	p. 106
	p. 107
	p. 108

	Issue Table of Contents
	Ursus, Vol. 11, A Selection of Papers from the Eleventh International Conference on Bear Research and Management, Graz, Austria, September 1997, and Gatlinburg, Tennessee, April 1998 (1999), pp. i-x+11-292
	Front Matter [pp.  i - x]
	Preface [p.  vii]
	Invited Papers
	History of the IBA, 1968-1998 [pp.  11 - 20]
	Biodiversity and Bears: A Conservation Paradigm Shift [pp.  21 - 27]
	Hanging Bears from Phylogenetic Trees: Investigating Patterns of Macroevolution [pp.  29 - 39]
	Cave Bear Ecology and Interactions with Pleistocene Humans [pp.  41 - 58]

	Ecology: Bears and Their Biology
	Large Carnivore Depredation on Livestock in Europe [pp.  59 - 71]
	Population Dynamics of Brown Bears after the Exxon Valdez Oil Spill [pp.  73 - 78]
	Annual and Seasonal Movement Patterns of Barren-Ground Grizzly Bears in the Central Northwest Territories [pp.  79 - 86]
	Estimating Density and Relative Abundance of Sloth Bears [pp.  87 - 98]
	Interactions of Sympatric Black and Grizzly Bears in Northwest Wyoming [pp.  99 - 108]
	Geophagy by Yellowstone Grizzly Bears [pp.  109 - 116]
	Estimating Population Size of a Low-Density Black Bear Population Using Capture-Resight [pp.  117 - 122]

	Bears and Their Habitats
	Potential Range and Corridors for Brown Bears in the Eastern Alps, Italy [pp.  123 - 130]
	Fire, Red Squirrels, Whitebark Pine, and Yellowstone Grizzly Bears [pp.  131 - 138]
	Effects of Sample Size on Accuracy and Precision of Brown Bear Home Range Models [pp.  139 - 148]
	Suitability of Stream Buffers and Riparian Habitats for Brown Bears [pp.  149 - 156]

	Management of Bear Populations
	Does Hunting Affect the Behavior of Brown Bears in Eurasia? [pp.  157 - 162]
	An Overview of Brown Bear Management in Six European Countries [pp.  163 - 177]
	Preliminary Assessment of a Ballot Initiative Banning Two Methods of Bear Hunting in Oregon: Effects on Bear Harvest [pp.  179 - 184]

	Bears, People, and Public Attitudes
	Human-Imposed Threats to Sun Bears in Borneo [pp.  185 - 192]
	Attitudes of Austrian Hunters and Vienna Residents Toward Bear and Lynx in Austria [pp.  193 - 200]
	Bear-Human Encounters in Austria [pp.  201 - 207]
	Human Injuries Inflicted by Bears in British Columbia: 1960-97 [pp.  209 - 218]
	Landowners' Perceptions of Crop Damage and Management Practices Related to Black Bears in East-Central Minnesota [pp.  219 - 224]
	Habitat Security for Alaskan Black Bears at Key Foraging Sites: Are There Thresholds for Human Disturbance? [pp.  225 - 237]
	Characteristics of Nonsport Mortalities to Brown and Black Bears and Human Injuries from Bears in Alaska [pp.  239 - 252]

	Genetics of Bears
	Molecular Genetic Applications for Bear Research [pp.  253 - 260]

	Research Methods and Techniques
	Radiotracking Large Wilderness Mammals: Integration of GPS and Argos Technology [pp.  261 - 273]
	Cementum Annuli Are Unreliable Reproductive Indicators in Female Brown Bears [pp.  275 - 280]

	Back Matter [pp.  281 - 292]





