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Abstract:
Black bear (Ursus americanus) food habits, home range, movements, and habitat use were studied in
the Beartooth Mountains of south-central Montana in 1983 and 1984. Twenty two bears were
instrumented with radio transmitters and located aerially every seven to ten days. Adult males and
females had average home range sizes of 163 km^2 and 14 km^2, respectively. Adult females used
areas less than their annual home ranges each season except summer. Adult males appeared to occupy
the same amount of area each season. Adult females had significantly smaller home ranges in 1984
than in 1983. Annual home ranges of females appeared to be geographically stable between years.
Females were felt to be mutually exclusive of each other, although overlap between home ranges did
occur. Adult females recorded their largest average movements in July and August; adult males,
subadult males, and subadult females were variable in their movements. Habitat use was determined by
152 adult female relocations. On an annual basis, females preferred habitat types Picea/Physocarpus
malvaceus and Abies lasiocarpa/Calamagrostis rubescens in mosaic with Abies lasiocarpa/Vaccinium
scoparium-Calamagrostis rubescens and the habitat group forest/mixed shrubs. Nonforest, limber
pine/bunch grass, and whitebark pine forests were avoided. Low elevations, areas close to water, and
gentle slopes were preferred; high elevations and areas far from water were avoided. All aspects were
used in proportion to availability. Graminoids and whitebark pine nuts were of primary importance in
the 1983 diet. Berries were the most frequent food item and comprised the greatest percentage of total
scat volume in 1984. Forbs, insects, and carrion played minor roles in the diet for both years. Important
bear habitat appears to be related to moist areas. Management recommendations are presented. 
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ABSTRACT

Black bear (Ursus americanus) food habits, home range, movements, and habitat use were studied in the Beartooth Mountains of south-central Montana in 1983 and 1984. Twenty two bears were instrumented with radio transmitters and located aerially every seven to ten days. Adult males and females had average home range sizes of 163 km* and 14 km*, respectively. Adult females used areas less than their annual home ranges each season except summer. Adult males appeared to occupy the same amount of area each season. Adult females had significantly smaller home ranges in 1984 than in 1983. Annual home ranges of females appeared to be geographically stable between years. Females were felt to be mutually exclusive of each other, although overlap between home ranges did occur. Adult females recorded their largest average movements in July and August; adult males, subadult males, and subadult females were variable in their movements. Habitat.use was determined by 152 adult female relocations. On an annual basis, females preferred habitat types Picea/Physocarpus malvaceus and Abies lasiocarpa/Calamagrostis rubescens in mosaic with Abies lasiocarpa/Vaccinium scoparium-Calamagrostis rubescens and the habitat group forest/mixed shrubs. Nonforest, limber pine/bunch grass, and whitebark pine forests were avoided. Low elevations, areas close to water, and gentle slopes were preferred; high elevations and areas far from water were avoided. All aspects were used in proportion to availability. Graminoids and whitebark pine nuts were of primary importance in the 1983 diet. Berries were the most frequent food item and comprised the greatest percentage of total scat volume in 1984. Forbs, insects, and carrion played minor roles in the diet for both years. Important bear habitat appears to be related to moist areas. Management recommendations are presented.
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INTRODUCTION

In 1981, the Montana Department of Fish, Wildlife, 
and Parks (MDFWP) began a baseline study of big game 
species in response to proposed platinum-palladium mining 
in the Beartooth Mountains of south-central Montana. The 
primary focus of investigation was to assess effects of 
potential habitat loss and/or modification on wildlife. 
Black bears (Ursus americanus) were one of three big game 
species singled out for study. Basic movement, home 
range, and age structure information of black bears were 
gathered in 1981 and 1982 (Rosgaard and Simmons 1982).

Timber harvest is a second source of habitat 
loss/modification. In the area of study, 12 million 
board feet (MBF) of timber are scheduled to be harvested 
in the next three years, an increase of 4700% over the 
preceeding 10 years (Carl Davis, U. S. Forest Service 
(USFS), Big Timber District, pers. commun.). In addition, 
another 10-14 MBF are proposed for harvest in the next . 
decade.

Added on to the impacts of mining and logging, MDFWP 
personnel have evidence of over-harvest of the Beartooth 
Face black bear population (Simmons, Stewart, and Butts 
1984). The number of black bear hunters, both statewide 
and in this area, has increased dramatically in the last 
10-15 years, to the point where black bear hunting is now
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ranked fourth in the state in terms of hunter recreation- 
days (Aderhold 1984). This has challenged the MDFWP to 
set hunting seasons and harvest limits within the 
capabilities of the resource. For these reasons, MDFWP 
funded this two year study (1983-1984) of black bears 
along the Beartooth Face. Data were collected from July to 
mid-September in 1983 and May through October in 1984.

The main goal of this study was to provide background 
data on the black bear population in order to assess 
potential impacts. Specific objectives were to: I) 
identify general habitat use patterns of adult female 
black bears; 2) determine seasonal food habits and how 
they relate to habitat use; and 3) determine the 
movements and home range sizes of black bears.
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STUDY AREA

The study area lies along the northern edge of the 
Beartooth Range of south-central Montana, approximately 32 
kilometers (km) south of Big Timber, Montana (Figure I). 
The area is administered by the Gallatin and Custer 
National Forests (GNF and CNF, respectively), with a small 
portion in private ownership. The western portion of the 
area (GNF) is drained by the Boulder River, and the 
eastern portion (CNF) is drained by the Stillwater River.

Physiography

Topography is quite diverse, ranging from low 
gradient stream bottoms to high alpine peaks. The 
southern portion of the study area is dominated by the 
high elevation East Boulder Plateau. Drainages radiate 
from the Plateau to the north and west. Elevations range 
from approximately 1676 meters (m) in valley bottoms to 
3094 m atop Chrome Mountain.

The Beartooths were produced during a period of 
uplift in the late Cretaceous and early Tertiary. On the 
Beartooth Plateau, Paleozoic and Mesozoic sedimentary 
rocks have eroded away to reveal Precambrian igneous and 
metamorphic basement rocks. The sedimentary layer is 
still intact along the flanks of the Plateau. The present 
diverse topography of high plateaus, narrow ridges, and
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steep canyons resulted from glacial erosion that followed 
uplift in the late Tertiary (Alt and Hyndman 1972, Simons 
et al. 1979).

A mineralized zone of layered Precambrian igneous 
rock known as the Stillwater Complex stretches from the 
Boulder River eastward to West Fishtail Creek. The 
Complex contains the largest potential chromite and 
platinum-group metal resources and second largest nickel 
resources in the United States (Dunn 1977).

Climate

Climate of the study area is strongly influenced by 
elevation. The average yearly temperature of Big Timber 
is 8.7 degrees Celsius (C). There is a 2 degree C 
decrease in average temperature for every 304.8 m increase 
in elevation (J. Caprio, pers. commun.). This would 
equate to an average temperature of 5.9 degrees C at 
lowest elevations on the study area and -3.1 degrees C at 
highest elevations. January and July are the coldest and 
warmest months, respectively. Average annual 
precipitation ranges from approximately 51 centimeters 
(cm) to 102 cm. April, May, and June are the months of 
greatest precipitation. Snow comprises approximately 50% 
of the annual precipitation at lower elevations and 75-80% 
at higher elevations (Dakotas Planning Team 1978).

Data from three recording stations (Big Timber,
Mystic Lake, and Livingston-12 miles south) indicated that
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annual precipitation in 1983 was 3% above the long-term 
average. A dryer than normal winter and spring was 
balanced by above average precipitation in July,
September, and November through December. The average 
temperature for 1983 was very close to the long term 
mean. However, January through March temperatures were 
much warmer than average while April through July 
temperatures were cooler than average. Precipitation in 
1984 was approximately 86% of the long-term average. This 
was mediated in part by a wetter than average July and 
September. The average 1984 annual temperature was very 
close to the long term mean. Above average temperatures 
January through August were balanced by below average 
temperatures for the remainder of the year 
(N.O.A.A. 1983-1984).

Vegetation

Elevation plays a dominant role in determining 
distribution of plant communities (Pfister et al. 1974). 
Limber pine (Pinus flexilis) is found on dry sites at 
elevations up to approximately 1890 m. Douglas fir 
(Pseudotsuga menziesii) and spruce (Picea) replace limber 
pine at the 1830 m to 2070 m level. Stands of lodgepole 
pine (Pinus contorta) and aspen (Populus tremuloides) are 
also extensive in this zone. Subalpine fir (Abies 
lasiocarpa) becomes dominant at upper elevations and 
extends to tree line. Near 2590 m, whitebark pine (Pinus
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albicaulis) becomes codominant with subalpine fir. 
Important berry-producing shrub species includes 
chokecherry (Prunus virginiana)f hawthorn (Crataegus 
douglasii). Ribes spp., serviceberry (Amelanchier 
alnifolia), huckleberry (Vaccinium globulare and Y- 
scoparium) , and buffaloberry (Shepherdia canadensis). 
Nonforested areas vary in composition from dry 
grassland/sagebrush (Artemisia tridentata) fields at low 
elevations to small, moist sedge meadows and rock outcrops 
at higher elevations.

Land Use

The GNF administers four grazing allotments within 
the study area, totaling just over 400 cattle. Seasons of 
use begin in late June and stretch into early October (M. 
Nevell, USFS, pers. commun.). The CNF administers two 
allotments, totaling 125 cattle (B. Anderson, USFS, pers. 
commun.). Timber harvest on the study area has totaled 
approximately 300,000 board feet in the last 10 years for 
both forests. Limited access curtails extensive 
recreational use in the study area; however, hunting and 
fishing are popular activities.
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METHODS

Data Collection

Trapping and Marking
Black bears were trapped with Aldrich foot snares set 

in front of baited log cubbies. Snares were made of 0.48
cm steel cable. No special precautions were taken to

(minimize human scent when setting traps. Snares were 
attached to drag logs by a length of chain. Road-killed 
deer was the main bait employed. Carcasses of beaver, 
pigs, and cattle were also used when available. Most 
baits were quartered and placed in black plastic garbage 
bags for at least 3 days in order to "age" properly. 
Cubbies were often pre-baited before being set with 
snares. Trapping areas were marked with orange 
flourescent warning signs. Traps were checked daily in 
morning hours. A few "nuisance" bears (i.e. garbage 
raiders) were caught with culvert traps.

Trapped black bears were immobilized with an 
intramuscular injection of Ketaset (ketamine 
hydrochloride) and Rompun (xylazine hydrochloride).
Dosages were 200 milligrams (mg) of Ketaset and 100 mg of 
Rompun per 45 kilograms (kg): estimated body weight.
Palmer Cap-Chur guns and jab sticks were used to
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administer drugs. If needed, subsequent injections were 
given by hand.

Once immobilized, the physical measurements of each 
bear were taken and recorded. Weight was determined with 
a 136 kg spring scale. A numbered, plastic rototag and 
colored ear streamer made of Armortite were attached to 
each ear. Field identification of individual bears could 
then be determined by noting the color of the streamer in 
each ear in addition to the color phase of the bear (black 
or brown). A premolar was pulled for aging by cementum 
annuli (Stoneburg and Jonkel 1966). Selected bears were 
fitted with radio collars transmitting in the 150-152 
megahertz range. A cotton spacer was spliced into each 
collar on the theory the spacer would decay in 2 years, 
(the approximate life of the transmitters), and allow the 
collar to fall off.

Monitoring and Habitat Sampling
Weather permitting, radio-collared bears were located 

from the air during early morning hours, approximately 
every 7-10 days. A PA-150 Supercub equipped with a belly 
mounted 4-element Yagi antenna was used for flights. Due 
to the limited access by roads in the study area, bears 
were infrequently monitored from the ground using a 
collapsible 3-element antenna.

Radio locations were recorded on USGS 1:2400 and 
1:62500 scale topographic maps using UTM coordinates. 
Elevation, aspect, percent slope, and distance to water at



10
each location point were determined from the topographic
maps. Forested habitat types (Pfister et al. 1977) were
delineated using maps provided by the USFS.

As many bear relocations as possible were visited on
the ground. If any sign of activity was noted (scat, torn
log, turned rock, track) or a visual observation was made,
a community site analysis was performed. A 375 m^
circular plot was established using the sign of activity
as the focal point. Plant species were listed, cover
values assigned to each, and general phenology noted.
Estimated relative canopy coverage was also recorded for
trees, shrubs, and forbs/grasses. Distance to,timber with
a canopy cover of >5% was estimated if the site was in a
nontimbered area. If the site was in timber, then

2distance to an open area of.at least 10 m was estimated. 

Food Habits
All scats encountered in the field were collected and

placed in paper bags to air-dry. The date, location, and
estimated age of each was recorded. Sca^s were washed

2 2through screens of 0.81 cm and 0.21 cm mesh. Material 
caught in the screens was identified to species if 
possible. Percent of volume was visually estimated for 
each diet item. Scats were analyzed by Bill Callaghan, an 
indepedent contractor for the MDFWP. Calculations of food 
habit indices were carried out according to Aune and 
Stivers (1983).
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Data Analysis

Bears were classified into four groups on the basis 
of age and sex. Adult females were defined as being five 
years of age or older; subadult females were less than 
five years; adult males were four years or older; and 
subadult males were less than four years. Climatalogical 
seasons were defined on the basis of long-term temperature 
and precipitation patterns; spring= den emergence to 30 
June; summer= I July to 31 August; and fall= I September 
to den entrance.

Home Range and Movements
Areas of home ranges were calculated by the minimum 

convex polygon method (Mohr 1947) with the aid of the 
computer program TELDAY (Lonner and Burkhalter 1983). 
Limitations of this method, especially in regard to sample 
size, have been pointed out by many researchers (Jennrich 
and Turner 1969, MacDonald et a7! .1980, Voight and Tinline 
1980, Gustafson and Fox 1983). Therefore, home range and 
movement indices were employed for comparisons between and 
within age-sex groups. Indices do not provide estimates 
of area but are free of the assumptions and limitations 
associated with methods of home range estimates (Slade and 
Swihart 1983). I used average activity radii (AAR) as an 
index of home range size (Hayne 1949, Dice and Clark 1953, 
Robinette 1966) and mean distance between successive
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locations (DIS) as an index of movements (Slade and 
Swihart 1983).

To make statistical comparisons between bear groups z 
or any other independent samples, the AAR and DIS values 
for each bear were transformed by a natural log 
transformation to eliminate any problems caused by unequal 
variance. The transformed values were weighted by the 
number of locations for each bear. One way analysis of 
variance (ANOVA) was then run between the groups or a t- 
test was used if only 2 groups were being compared. The 
Scheffe method of multiple comparisons (Neter et al. 1985) 
was used following a significant F test.

Differences between seasons and between years within 
a single group were compared using a dependent sample t- 
test. Correlation between samples was estimated by using 
just bears that provided data in both samples. For tile 
remainder of the analysis, all values were used.

All analyses were tested at the p=.10 level of 
significance.

Habitat Use
A core study area was,delineated by drawing a 

rectangle around the outer-most points of the distribution 
of adult female locations. The proportions of forested 
habitat types within adult female home ranges as well as 
within the core study area were measured with either a 
manual or electronic planimeter. One assumption regarding 
habitat use was made: all habitat types within the core
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study area were equally available to all adult females. 
Significant differences in proportions of available and 
selected habitat types were taken to be indications of 
preference or avoidance.

The large number of habitat types and the small 
number of observations per bear precluded testing for 
habitat selection within individual home ranges. However, 
selection can be tested for adult females as a group by 
pooling all of their locations in each habitat type and 
testing these proportions against proportions of available 
habitat types within the core study area. To test whether 
adult females differentially select habitat i, the z 
statistic,

Zi= Pi--^i
^[Pi(I-Pi)ZSnj]

is used where :
p^.= proportion of adult female locations in 
habitat i;
P^= the proportion of the core study area 
categorized as habitat i;
Sn= the total number of adult female 
locations.

The test is carried out at the «/2k level, where k= the 
number of habitat types. To reduce k and therefore the 
critical z value, habitat types were pooled into groups of 
like understory vegetation and the z test run again.

Use and availability of elevation, slope, aspect, and 
distance to water were determined according to Neu et al.
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(1974). Availability of each was derived by generating 
172 uniformly distributed random UTM coordinates within 
the core study area and recording the value of each 
habitat parameter from topographic maps. Elevation was 
divided into three categories: low (<2134 m); moderate 
(2134-2438 m); and high (>2438 m). Distance to water was 
recorded as close (<.8 km) or far (>.8 km). Aspect was 
categorized into one of eight standard compass points and 
slope was determined as: gentle (<16%); moderate (17-40%); 
or steep (>40%). All habitat use analyses were tested at 
the p=.10 significance level.
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RESULTS

Trapping and Marking

In 1983z trapping began on 31 May and ended on 22 
June. Two trap lines were used, one covering the East 
Boulder and Dry Fork drainages and the second covering the 
Meyers Creek, Castle Creek, and Lodgepole Creek drainages. 
Up to 16 traps were used at any one time. Twelve 
individual bears were caught during 254 trap-nights (Table 
I and Appendix Table 19). Four were recaptures of bears 
marked in 1981 or 1982 (bear numbers 3-81, 3-82, 11-82, 
and 13-82). Nine bears were selected to receive radio 
collars. Two adult females trapped in 1982 still carried 
active radios. In addition, a nuisance bear (13-83) was 
trapped in late July of 1983, instrumented with a radio 
collar, and released in the study area. This provided 12 
instrumented bears for study in 1983.

The 1984.trapping season ran from 29 May to 28 June. 
The same trap lines were used with a few new sets added, 

T^for a total of 19 traps and 384 trap-nights. Sixteen 
individual bears were caught, all new bears except one (13 
82) (Table I and Appendix Table 19). Radios were put on 
ten bears. Five bears trapped in 1983 still carried 
active radios in the spring of 1984. Again, a nuisance 
bear (19-84) was trapped, radioed, and released in the



Table I. Identification and radio collar numbers, capture date, sex, age, weight (kg), coat color, ear tag numbers, and streamer colors of black bears trapped in 1983 and 1984.

Bear Radio Capture Coat Tag Number/Streamer Color^ID Collar Date Sex Age Weight Colora Left Ear Right Ear

1-83 4-113-823-83 2-34- 835- 83 2-713-82 2-47-83 1-93-81 4-29-83 2-111-82 1-411-83 2-1012-83 2-813-83 4-11-84 1-12-84 4-83- 844- 84 4-125- 846- 84 3-127-84 4-108-84 1-119-8410-84 3-1

6-06-83 M 4 54.4 BL6-07-83 F 4 57.6 BR6-08-83 F 8 63.5 BL6-08-83 M I 22.7 BR6-09-83 F 12 45.4 BL6-10-83 M 6 90.7 BL6-11-8.3 F 17 47.6 BR6-13-83 M 11 115.6 BR6-14-83 F 2 28.6 BR6-15-83 F 9 56.2 BR6-17-83 F 10 54.4 BR6-18-83 M 3 36.3 BR7-27-83 M 7 111.1 BR6-01-84 F 10 54.4 BL6-01-84 F 4 45.4 BL6-02-84 M I 18.1 BL6-05-84 M 3 43.1 BL6-05-84 M 2 29.5 . BL6-06-84 M 3 68.0 BR6—08—84 F 10 63.5 BL6-12-84 M 3 40.8 BR6-13-84 F 2 31.8 BL6-13-84 M 4 56.7 BL

209/YLW^148/— c
376/WHT379/RED381/RED250/WHT383/RED141 /--384/GRN 211/WHT 213/BLU 386/WHT 207/YLW 823/BLK 824/YLW 820/ORG 818/RED 801/YLW 203/YLW 830/GRN 205/BLU 234/GRN 826/DBL

210/Ylw 149/—  377/WHT 378/WHT 380/RED 249/YLW 382/GRN140 /--385/GRN 212/BLU 214/YLW 386/BLK217/ ---822/BLK 825/YLW 821/ORG 819/BLU 802/BLU 204/WHT 829/GRN 206/WHT 235/RED 827/DBL



Table I . Continued.

BearID RadioCollar CaptureDate Sex Age Weight Coat _ Colora Taa Number /Streamer Color*3 Left Ear Right Ear

11-84 3-5 6-16-84 M 3 52.2 BL 817/RED 816/ORG12-84 6-16-84 M 5 68.0 BR 815/GRN 814/BLU13-82 4-5 6-20-84 M' 7 108.9 BL 812/GRN 813/BLU15-84 4-2 6-21-84 M 2 59.0 BL 243/ORG 242/WHT17-84 6-23-84 M 2 34.0 BR 809/YLW 810/GRN19-84 2-8 6-24 84 F 7 63.5 BR 392/BLK 391/YLW20-84 6-27-84 M . 2 45.4 BR 807/BLK 808/GRN

^BL=black; BR=brown°BLK=black; YLW=yellow? ORG=Orange; BLU=blue; WHT=White? GRN=green;DBL=dark blue cno streamer
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study area in late June, bringing the total number of 
radioed bears in the spring of 1984 to 16.

Home Range and Movements

Twenty two individual radio-collared bears were 
monitored during the two field seasons (Table 2). 
Information obtained in 1982 (Rosgaard and Simmons 1982) 
on two adult females was added to information obtained 
from the same bears in 1983. A few bears provided only 
limited or sporadic information. In 1983, the two adult 
males (13-82 and 3-81) immediately shed their collars. A 
third was trapped in August (13-83) but disappeared soon 
after. One subadult male (1-83) disappeared for 7 weeks 
before being relocated, and the collar of another subadult 
male (12-83) quit functioning in mid-summer. Therefore, 
home range and movement information were obtained on only 
six adult females and one subadult female. In 1984, the 
cotton spacer in the collar of an adult female (11-83) 
radioed the previous year wore through in August. The 
collar of a second adult female (3-83) radioed in 1983 
ceased functioning in late summer. One subadult male 
(1-83) was wounded by a hunter in early spring, another 
(8-84) disappeared in mid-summer but was later found in 
his winter den, and a third (10-84) disappeared in late 
fall. These bears were included in home range analyses if 
sufficient information were available for the time period 
in question. The wounded bear (1-83) was excluded from



Table 2. Number of monthly relocations of radio-collared black bears, 1982-1985

ID 1582 1983 1984 1985Jun Jul Aug Sep Jun Jul Aug Sep Nov Jan Mar May Jun Jul Aug Sep Oct Dec Mar Apr

11-82 3 4 2 3 2 4 3 I8-82 3 4 3 4 4 4 3 I I7-83 I 3 4 2 I I3-83 I 4 7 2 I 2 3 4 25-83 I 4 511-83 I 4 . 5 2 I 2 3 4 I I9-83 I 4 4 I I I 3 3 4 3 4 3 I1-83 3 I I 2 I I I 4 3 312-83 I 213-83 2 2 5 4 2 I13-82 I I 2 3 3 4 3 I3-81 21-84 4 4 3 4 3 I I7-84 3 4 3 4 3 I19-84 I 4 2 2 2 I2-84 4 4 3 3 3 I I4-84 5 4 3 4 3 I6-84 2 4 3 38-84 3 4 I I10-84 I 4 3 3 311-84 2 4 .3 4 3 I15-84 2 4 2 4 3 I

/



20
the 1984 sample, as his activities may have been 
influenced by the presence of a bullet in his chest.

Annual home ranges were calculated for 18 individual 
bears, providing 21 area estimates (Table 3). These areas 
must be considered a minimum and not a true reflection of 
annual home ranges since bears were not tracked from den 
emergence to den entrance. Bears with less than ten 
relocations in 1983 and 12 relocations in 1984 were 
excluded from annual home range analyses.

Comparisons Between Age-Sex Groups 
Annual Home Ranges

Insufficient sample sizes prevented comparisons 
between age-sex classes in 1983. ANOVA showed significant 
differences between group average activity radii (AAR) 
means in 1984 (F=15.93; d.f.=10; P<.005; Table 4). Both 
age-sex classes of males had significantly larger home 
ranges than both age-sex classes of females. Although 
sample sizes were too small for statistical significance, 
adult males appeared to have substantially larger home 
ranges than subadult males.

The same relationship, males having larger home 
ranges than females, was also indicated when all annual 
home range areas (1982-1984) were examined (F=I7.01; 
d.f.=17; P<.001; Table 5). However, pooling the years did 
not increase the sample size for all groups, as normally 
occurs; rather it increased just the female sample size
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Table 3. Annual home range size, number of locations of monitored black bears, and mean home range size (weighted by the number of locations) of age-sex groups.

Number of Polyaon Size fkm^)Groupa Year ID Locations Annual Mean

AF 1982 11-82 11 10.07 .8-82 14 6.49 8.071983 11-82 10 16.198-82 13 5.647-83 13 14.165-83 10 19.1511-83 13 38.423-83 16 16.11 18.241984 1-84 20 11.107-84 18 8.6919-84 12 8.33 9.571982-1984 13.65
SF 1983 9-83 11 13.45 13.451984 2-84 19 35.289-83 23 15.51 24.451983-1984 22.17
AM 1984 13-82 16 179.72

13-83 14 143.58 162.85
SM 1984 4-84 20 46.0110-84 14 106.8411-84 17 108.786-84 12 118.5615-84 16 58.46 83.84

aAF = Adult Female; SF = Subadult Female;
AM = Adult Male; SM = Subadult Male
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Table 4. Average activity radii (AAR), number ofindividuals (N), and number of locations for age-sex groups of black bears in 1984. Groups spanned by a common vertical bar are not significantly different (p>.10) from each other.

Groupa N Number of Locations Mean AAR (km)

AF 3 50 1.60SF 2 42 2.30AM 2 30 7.68SM 4 67 5.55

aAF = Adult Female; SF = Subadult Female; AM = AdultMale; SM = Subadult Male

Table 5. Annual average activity radii (AAR), number ofindividuals (N), and number of locations forage-sex groups of black bears, 1982-1984. Groupsspanned by a common vertical bar are notsignificantly different (p>.10) from each other.

Number ofGroupa N Locations Mean AAR (km)

AF 9 151 2.04SF 2 53 2.28AM 2 30 7.68SM 5 67 5.55

aAF = Adult Female; SF = Subadult Female; AM = Adult Male; SM = Subadult Male .

since no home ranges were obtained for males in 1982 or 
1983.
Seasonal Home Ranges

Seasonal home ranges for 1984 were examined to 
determine if males always occupied more area than females 
(Table 6). An inadequate sample size prevented spring

)
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Table 6. Mean seasonal and annual average activity radii (AAR) (km) and sample size (N) for age-sex groups of black bears in 1983 and 1984.

Year Groupa Sorina Summer Fall AnnualN AAR N AAR N AAR N AAR

1983 AF 6 1.95 5 0.76 6 2.231984 AF 4 1.28 5 1.77 3 1.41 3 1.69SF 2 1.74 2 2.13 2 2.07 2 2.30AM 2 7.88 2 6.95 2 7.68SM 2 1.55 6 3.58 5 4.05 4 5.55

aAF = Adult Female; SF = Subadult Female; AM = Adult Male; SM = Subadult Male

comparison of adult male home ranges. One problem 
associated with this analysis is that it breaks a small 
data set into even finer parts. Therefore, real 
differences between groups may not be statistically 
significant unless they are of very large scale.

No significant differences were found between mean 
AAR values in the spring, although both groups of 
subadults had a larger mean AAR than adult females. This 
non-significance is likely due to the high variance in AAR 
values exhibited in the spring by the adult female group. 
All adult females had fairly small AAR values except for 
bear 11-83. Bear 11-83 had cubs that year, which may 
explain her anomalous behaVior.

In the summer period, adult males had a significantly 
higher mean AAR than adult females. This was the only 
significant contrast, although both groups of males had
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larger mean AAR values than both groups of females and 
adult males had a larger mean AAR than subadult males.

In the fall, both adult and subadult males had larger 
mean AAR values than adult females. In addition, adult 
males also had a significantly larger mean AAR than 
subadult females. Although not significant, the mean AAR 
of subadult males was larger than that of the subadult 
females and the mean AAR of adult males was again larger 
than the mean AAR of subadult males.

Comparisons Within Age-Sex Groups 
Seasonal Differences

Differences in mean AAR values between each season 
and between seasons and respective years were compared for 
age-sex groups in 1983 (adult females) and 1984 (all 
groups). This test determines if the bears occupy their 
annual home ranges each season or utilize just portions of 
it.

When seasons were compared against their respective 
years, no significant differences were found between mean 
annual and summer AAR values of adult females in 1983 and 
1984 (Table 6). Mean fall AAR values of adult females 
were significantly smaller than mean annual AAR values in 
both years, and although the mean spring AAR is not 
statistically different from the mean annual AAR in 1984 
(P<.20), it was markedly smaller.

Comparing seasonal AAR values in 1984, when all
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seasons were represented, provides further evidence that 
home range areas of adult females vary over the year.
The mean summer AAR was significantly larger than both the 
mean spring and fall AAR values, but spring was not 
different than fall (P<.60).

Adult males and subadult females appeared to occupy 
the same amount of area in each period (Table 6).
Subadult males occupied significantly less area in the 
spring than in summer, fall, or annual periods. In 
addition, area used in the summer by animals in this class 
was significantly smaller than their annual home range 
areas.
Yearly Differences

Annual and seasonal AAR values for adult females were 
tested for differences between 1983 and 1984. Since bear 
8-82 had a much smaller AAR than all other females in 1983 
(Table 3), the annual home range comparison between years 
was run both with and without her in the sample. The 
comparison between mean fall AARs was tested with just 
data from September in order to make periods equivalent 
between years (1983smean AAR=O.64 km? 1984!mean AAR=O.99 
km) .

Without 8-82 in the sample, adult females in 1984 had 
significantly smaller home ranges than adult females in 
1983. With 8-82 in the sample, the difference between 
annual periods just misses significance (P=.125).
Seasonal differences between years were not significant.
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Home Range Stability

Composite two-year home ranges were computed for four 
adult females and one subadult female (Table 7). Bears 
11-82, 11-83, and 3-83 exhibited shifts in their annual 
home ranges, which substantially increased their total 
home range polygon size (Figure 2). The remaining two 
bears had geographically stable home ranges, resulting in 
minimal increases in composite polygon size (Figure 3). 
While annual home ranges averaged only 66% of composite 
home ranges (range: 40-82%), annual activity radii 
averaged 100% of composite activity radii (ranges88-125%).

Table 7. Annual and composite home range sizes, average activity radii (AAR), and number of locations (N) of bears monitored more than one year.

ID Year N 2Polygon Size (km ) AAR (km)

11-82 1982 12 10.07 1.871983 10 16.11 2.52Total 22 25.17 2.01
8-82 1982 14 6.49 1.221983 13 5.64 1.40Total 27 8.10 1.32
11-83 1983 13 38.42 2.591984 12 23.42 2.53Total 24 46.77 2.88
3-83 1983 15 16.11 1.921984 14 10.91 1.67Total 29 20.54 1.89
9-83 1983 11 13.45 2.221984 23 15.51 1.75Total 33 20.27 1.85
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Figure 2. Annual home range stability exhibited by females 11-83, 3-83, and 11-82.
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Figure 3. Annual home range stability exhibited by females 9-83 and 8-82.
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Home Range Overlap

Home range areas were plotted on maps to determine 
the extent of overlap between individuals. Looking at 
each year separately, small areas of overlap occur between 
adult females. In 1982, overlap between bears 11-82 and 
8-82 was caused by one location (Figure 4). In 1983, 
overlap between bears 5-83 and 11-83 was again due to one 
location (Figure 5). Considerable overlap oCcured in 1984 
when the home range of 7-84 was enclosed by the home range 
of 11-83 (Figure 6). However, none of 11-831s locations 
were inside 7-841s home range.

Examining home ranges of adult females from all years 
superposed on one another, considerable overlap of home 
range polygons was evident between bears 11-82 and 8-82 
and between bears 5-83, 11-83, and 7-84 (Figure 7). The 
area of overlap between the composite home ranges of 11-82 
and 8-82 had locations of. both bears within it. However, 
one bear used this overlap area one year and the other 
bear used it the second year. Bears 5-83, 11-83, and 7-84 
were not all radioed the same years and thus the mapped 
overlap may or may not have occurred in any individual 
year.

Adult female home ranges were overlapped by other 
bear age-sex groups. In 1984, a subadult female (2-84) 
used the same area 8-82 used in 1982 and 1983. This was 
an area shared by the two bears, although it is unknown if 
the overlap occurred at the same time since 8-82's radio
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Figure 4. Home range overlap between adult female bears in 1982.
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Figure 5. Home range overlap between adult female bears in 1983.
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Figure 6. Home range overlap between adult female bears in 1984.
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Figure 7. Home range overlap between adult female bears, 1982-1984.



34
collar.malfunctioned at the end of 1983. Only one -of the 
two.adult males followed in 1984 (13-82) had a home range 
that overlapped a monitored adult female (1-84). However, 
13-82's 1984 home range did overlap five home ranges of 
adult females monitored in 1982 and 1983. Extensive 
overlap was found between adult females and subadult 
males. Two of the subadults each overlapped with one 
female, one subadult overlapped with two females, another 
subadult overlapped with four females, and a fifth 
subadult overlapped with six adult females.

The two subadult females did not overlap with each 
other, but they occupied different ends of the study 
area. The home ranges of adult males overlapped with each 
other and they were located quite close together at one 
time. The subadult males all overlapped considerably with 
each other except for one who used the extreme eastern 
portion of the study area.

Movements
Movements, as expressed by the average distance moved 

between successive relocations, were examined by month for 
1984 when all four age-sex classes were represented. 
Movements varied considerably, according to month and age- 
sex class (Table 8). Adult females recorded their largest 
average movements in July and August. The adult males 
showed different trends for the year. Adult male 13-82 
had his largest average movements during the June-July 
breeding season. His movements then decreased
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Table 8. Average monthly distances between successive locations (DlS) for bears monitored in 1984.

Groupa ID
DIS (km)May June July Aug. Sept. Oct.

AF 3-83 0.99 1.71 1.79 2.3211-83 1.33 2.61 3.451-84 1.21 4.08 3.71 1.81 1.177-84 1.17 2.73 1.63 0.96 0.8619-84 1.44 1.81 1.31 2.82Mean 1.16 1.64 2.70 2.43 1.37 1.47
SF 9-83 ' 2.36 0.90 1.12 6.24 0.50 1.172-84 2.05 3.25 1.00 2.09 2.07Mean 2.36 1.56 2.19 3.62 1.18 1.62
AM 13-82 9.50 9.05 6.54 2.33 2.2313-83 3.52 3.54 5.15 0.08Mean 9.50 6.84 4.67 3.74 1.37
SM 8-84 2.12 1.73

10-84 2.55 2.74 2.36 7.9511-84 3.92 6.44 2.88 2.00 3.366-84 8.85 5.10 6.55 0.054-84 2.20 1.13 1.52 4.90 6.3815-84 3.71 10.33 6.06 9.21 4.36Mean 3.59 4.55 3.05 5.07 4.42

aAF = Adult Female; SF = Subadult Female; AM = Adult Male; SM = Subadult Male

substantially for the rest of the year. Although no 
movement information was obtained for adult male 13-83 in 
the first half of the breeding season, his movements were 
steady during July and August, increased in September, 
then sharply dropped in October when he moved to the area 
of his den site. Subadult females as well were not 
synchronized in their movement patterns. Bear 9-83 was 
especially erratic, exhibiting a great increase in August 
followed by an even greater decrease in September.

I
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Subadult female 2-84 showed this same pattern, although 
dampened, in July and August. Subadult males were 
extremely erratic in their movements, having no 
discernable trend.

Habitat Use

A total of 23 forested habitat types and phases were
2delineated within the 227 km core study area (Table 9). 

Another 14 types were categorized as mosaics of two or 
more individual habitat types or one type interspersed 
with rock (Table 10). Distribution of the amount of area 
in each type was highly skewed. Over 50% of the types 
each contained less than 1% of the total core area. To 
reduce the total number of types and increase area within 
each habitat classification, habitat types were pooled 
into eight groups of like understory (Table 11) and use- 
availability analyses were rerun.

Use of Habitat Types and Habitat Groups by Adult Females 
Annual Habitat Use

Eight adult females provided 152 locations for use in 
habitat analyses. Adult females were located in 24 
habitat types/mosaics, nine of which received only one 
location or less (if a location was on the edge of two or 
more types, it was evenly split between types). The 13 
types that were not used comprise only 5.25% of the core 
area. Three habitat types received use significantly 
different than expected (Table 12).. Adult females
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Table 9. Habitat types and phases (Pfister et al. 1977) found within the core study area.

Abbreviation Scientific Name

PIFL/FEID
-FEIDPIFL/JUCO

PSME/PHMA-PHMA
-CARU PSME/VAGL-VAGL

PSME/JUCO
PICEA/EQAR
picea/phma
picea/gatr
picea/smst
ABLA/GATR
ABLA/VAGL
ABLA/VASC-CARU

-VASC-THOCABLA/CARU 
ABLA/CLPS ■ 
ABLA/ARCO 
ABLA-PIAL/VASC 
PIAL-ABLA 
NONFOREST

Pinus flexilis /Festuca idahoensis-Festuca idahoensis phase Pinus flexilis /Juniperus communis Pseudotsuga menziesii /Physocarpus malvaceus-Ph ma phase-Calamagrostis rubescens phase Pseudotsuga menziesii /Vaccinium globulare-Va gl phase Pseudotsuga menziesii /Juniperus communis Picea/Eguisetum arvense Picea/Physocarpus malvaceus Picea/Galium triflorum Picea/Smilacina stellata Abies lasiocarpa /Galium triflorum Abies lasiocarpa /Vaccinium globulare Abies lasiocarpa/Vaccinium scoparium^Ca ru phase -Vaccinium scoparium phase -Thalictrum occidentale phase Abies lasiocarpa /Calamagrostis rubescens Abies lasiocarpa /Clematis pseudoalpina Abies lasiocarpa /Arnica cordifolia Abies Iasiocarpa-Pinus albicaulis /Vaccinium scoparium Pinus albicaulis-Abies lasiocarpa

SCREE
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Table 10. Habitat type mosaics found within the core study area.

Primary Habitat Type Secondary Habitat Typesa

PIFL/FEID
pifl/feid-feidPSME/PHMA PSME/PHMA-PHMA PSME/PHMA-PHMA PSME/JUCO-ROCK
psme/jucoPSME/JUCO-ROCK ABLA/CLPS ABLA/ARCO ABLA/CLPS 
abl a/vaglABLA/CLPSABLA/CARU

ROCKROCKPICEA/PHMA —  PSME/SYAL-SYAL
picea/phma
pifl/feid-feidPSME/PHMA-PHMA PSME/PHMA-PHMA PSME/SYAL-SYAL ROCKABLA/VAGLABLA/VAGL
ABLA/VASC-VASCABLA/VASC-VASCABLA/VASC-CARU

Prfister et al. 1977Pseudotsuga menziesii/Symphoricarpos albus-Sy al phase

preferred PICEA/PHMA, ABLA/CARU in mosaic with ABLA/VASC- 
CARU, and avoided nonforest. Over a third (39%) of 
nonforest use by females was due to locations on the edge 
of nonforest and a forested habitat type.

Habitat use was also disproportionate to availability 
when the individual types were pooled into eight groups 
(x^=45.44, d.f.=7, P<.005; Figure 8). Adult females 
preferred forest/mixed shrubs and avoided limber 
pine/bunch grass, whitebark pine forest, and nonforest. 
Seasonal Habitat use

Analysis of seasonal use of habitat types showed 
different patterns of use between seasons (Table 13). 
However, small sample sizes make definite conclusions
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Table 11. Habitat groupings of individual habitat types.

Habitat Group Habitat Typesa

Limber Pine/ Bunch Grass pifl/f e i d, pifl/feid-r o c k,pif l/feid-f e i d, 
pifl/feid-feid-rock

Forest/Dry-Site Forbs PIFL/JUCO, PSME/JUCO, ABLA/CLPS, ABLA/CLPS-ROCK
Forest/Wet-Site Forbs picea/e q a r, picea/g a t r, picea/s m s t, 

abl a/g a t r, abl a/arco
Forest/ Mixed Shrubs PSME/PHMA, PSME/PHMA-PHMA, PSME/PHMA-CARU, 

psme/syal-sy a l, picea/phma
Forest/Vaccinium-Sedge psm e/vagl-v a g l, abl a/v a g l, a b l a/va s c-c a r u, ABLA/VASC-VASC, ABLA/VASC-THOC, ABLA/CARU
Whitebark Pine Forest ABLA-P!AL/VASC, PIAL-ABLA

Mosaics psme/phma-phma —  PIFL/FEID-FEID, PSME/JUCO —  PSME/PHMA-PHMA,PSME/JUCO-ROCK —  PSME/SYAL-SYAL, 
ABLA/ARCO —  ABLA/VAGL,ABLA/CLPS —  ABLA/VAGL,ABLA/CLPS —  ABLA/VASC-VASC

Nonforest Nonforest and Scree

aPfister et al. 1977

tenuous. For example, ABLA/CARU was preferred in the 
spring. This "preference" was due to use by three of 
eight adult females for a total of 2.5 locations. This 
was the only significant difference between spring habitat 
use and availability. Nonforest received the highest use 
of habitat types in the spring.

Summer contained the largest number of significant 
use-availability contrasts (Table 13), but it was also the 
season with the largest sample size. Adult females
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Table 12. Habitat selection of adult female black bears, 1982-1984.

Habitat Typea Availability ______Use______Percent Percent N

PIFL/FEID I.PSME/PHMA-PHMA 2.PSME/PHMA-CARU I.PSME/PHMA-PHMA —PICEA/PHMA 0.PSME/PHMA-PHMA —PIFL/FEID 0.PSME/JUCO-ROCK —PSME/PHMA-PHMA 0.
PSME/JUCO —PSME/PHMA-PHMA 2.PSME/JUCO-ROCK —PSME/SYAL-SYAL 0.PICEA/PHMA 8.
PICEA/GATR 0.
picea/smst 0.ABLA/GATR 0.ABLA/VAGL 11.ABLA/VASC-CARU 2.ABLA/VASC-VASC 2.ABLA/CARU I.ABLA/CLPS 11.ABLA/CLPS-ROCK 6.
ABLA/CLPS —ABLA/VAGL 0.ABLA/VAGL —
ABLA/VASC-VASC 0.ABLA/CARU —ABLA/VASC-CARU 0.ABLA-PIAL/VASC 14.PIAL-ABLA I.NONFOREST 22.

10 0.99 1.590 6.25 9.544 0.66 1.0
18 0.66 1.0
26 0.33 0.5
30 0.66 1.0
61 2.96 4.5
27 0.66 1.0 i42 20.39 31.0 +J30 0.66 1.056 2.30 3.548 0.33 0.541 8.77 13.3373 5.48 8.3397 0.33 0.554 3.62 5.557 9.54 14.525 7.13 10.83
63 2.30 3.5
53 0.66 1.0
62 5.26 8.0 +18 7.89 12.036 1.32 2.014 10.86 16.5 -

Ppfister et al. 1977D"+" (preference) or (avoidance) signifies asignificant difference between use and availability at the 0.10 level of significance.

preferred PICEA/PHMA, PICEA/SMST, ABLA/CLPS in mosaic with 
ABLA/VAGL, and ABLA/CARU in mosaic with ABLA/VASC-CARU. 
Nonforest was selected against.
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Use-availability of habitat groups by adult females, 1982-1984. A "+" or denotes a significant preference or avoidance for a habitat group.
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Table 13. Availability and use of habitat types by adult females in spring, summer, and fall periods, 1982-1984.

Availability ______̂____. Use ( %)__________Habitat Typea (%) Spring Summer Fall

PIFL/FEID PSME/PHMA-PHMA PSME/PHMA-CARU PSME/PHMA-PHMA -
picea/phma 

psme/phma-phma ■PIFL/FEID PSME/JUCO-ROCK • PSME/PHMA-PHMA PSME/JUCO —  PSME/PHMA-PHMA PSME/JUCO-ROCK ■
psme/syal-syal 

picea/phma 
picea/gatr 
picea/smst 
ab l a/gatr 
abl a/vagl 
ab l a/vasc-caru 
ab l a/vasc-vasc 
ab l a/caru 
ab l a/clps 
ab l a/clps-rock 
ab l a/clps —  
ab l a/vagl 

ab l a/vagl —  
ab l a/vas c-vasc 

abl a/caru —  
abl a/vas c-caruABLA-PIAL/VASCPIAL-ABLANONFOREST

1.1 1.9 ( 0.5)b 1.2 (1.0) 0.0 (0.0)2.9 11.1 (3.0) 5.6 (4.5) 4.6 (2.0)1.4 1.2 (1.0)
0.2 1.2 (1.0)
0.3 0.6 (0.5)
0.3 2.3 (1.0)
2.6 9.3 (2.5) 2.5 (2.0)
0.3 2.3 (1.0)8.4 16.7 (4.5) :24.7 (20)+c 14.8 (6.5)0.3 1.2 (1.0)0.6 3.7 (1.0) 3.1 (2.5)+0.5 0.6 (0.5)11.4 14.8 (4.0) 6.8 (5.5) 8.7 (3.8)2.7 3.7 (1.0) 3.1 (2.5) 11.0 (4.8)+3.0 0.6 (0.5)
1.5 9.3 (2.5)+ 3.7 (3.0)11.6 3.7 (1.0) 9.9 (8.0) 12.5 (5.5)6.3 3.7 (1.0) 2.5 (2.0) 17.8 (7.8)+
0.6 4.3 (3.5)+
0.5 1.2 (1.0)
0.6 9.9 (8.0)+14.2 6.8 (5.5) 14.8 (6.5)1.4 . 3.7 (1.0) 2.3 (1.0)22.1 18.5 (5.0) 9.3 (7.5)- 9.1 (4.0)

Ppfister et al. 1977 ^Number of locations"+" or indicates a significant preference oravoidance of a habitat type (p<0.10)

Adult females used Il habitat types in the fall, two 
of them out of proportion to availability (Table 13).
They preferred ABLA/VASC-CARU and ABLA/CLPS-Rock.
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No significant differences were found between use and 

availability of habitat groups in the spring (Figure 9). 
Non-significance was likely due to the small number of 
bear locations in the spring sample. Adult females 
appeared to avoid forest/dry-site forbs and whitebark pine 
forest, and prefer forest/mixed shrubs. In the summer, 
adult females preferred the forest/mixed shrub group and 
avoided whitebark pine and nonforest groups. In the fall, 
nonforest was avoided.

Elevation
Elevational use by age-sex classes of bears was 

compared during the different time periods in 1984 
(Table 14). Subadult males were found at significantly 
lower elevations than subadult females in fall and annual 
periods. In most periods, subadult males occupied the 
lowest elevations and subadult females the highest.

In 1983, adult females used significantly higher 
elevations in the fall than in the summer (Figure 10). No 
difference was found between seasons in 1984 (Figure 11). 
Adult females used markedly lower elevations in 1984 
(mean=2012 m) than in 198.3 (mean=2210 m) on an annual 
basis and were found at significantly lower elevations in 
the fall of 1984 (mean=1996 m) than the fall of 1983 
(mean=2499 m).

Elevational use-availability by adult females was 
examined for 1983 and 1984 as well as for the total 1982- 
1984 period within the core area. On an annual basis.
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Table 14. Mean elevations (m) of black bear age-sexgroups during annual, spring, summer, and fall periods, 1984.

PeriodGroup Annual Spring Summer Fall

AF 2012 2179 2027 1996
SF 2240 2164 2149 2393AM 2179 1935 2073 2271
SM 1875 1966 1935 1753

aAF= Adult Female, SF = Subadult Female, AM= AdultMale, SM = Subadult Male

females preferred low elevations and avoided high 
elevations in both years (Figure 12). This was also true 
of both summmers and the fall of 1984. In the spring of 
1984, females avoided high elevations and used others in 
proportion to availability. Not enough 1983 fall data 
were available to test for selection.

Use-Availability of Distance to Waterr Slope, and Aspect
Pooling data from 1982-1984 revealed that adult 

females preferred areas close to water (<.8 km) and 
avoided areas located far from water (>.8 km). This held 
true in 1983, however in 1984, females used areas close 
and far from water in proportion to availability (Figure 
13).

Availability of slope was heavily skewed to moderate 
and steep slopes (Figure 14). Use was disproportionate to 
availability when all adult female locations were used 
(x^=16.01, d.f.=2, P<.005). Females preferred gentle
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Figure 10. Mean elevation, range, and number of locations for adult females, 1983.
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Figure 11. Mean elevation, range, and number of locations for adult females, 1984.
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Low Moderate High
(2134m 2 l3 4 -2 4 3 8 m  >2438m

ELEVATION

Figure 12. Use-availability of elevations by adultfemales, 1982-1984. A "+" or denotes asignificant preference or avoidance.

Availability

Close Far
< .8 km >  8km

DISTANCE TO WATER

Figure 13. Use-availability of areas located close(<0.8km) and far (>0.8km) from water by adult females. A "+" or denotes a significantpreference or avoidance.
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Figure 14. Use-availability of gentle (<16%), moderate (17-40%), and steep (>40%) slopes by adult females. A "+" or denotes a significantpreference or avoidance.

slopes and used others in proportion to availability. 
Considering each year separately, no preference was found 
in 1983 and moderate slopes were selected against in 1984.

All aspects were used in proportion to availability 
(Table 15).

Food Habits

Food habits of black bears in 1983 and 1984 were 
estimated by analysis of 185 scats collected during the 
study. However, 1983 food habits were poorly represented 
as only 20 scats were from this period. Disparity between 
yearly sample sizes was attributed to the preponderance of
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Table 15. Aspect selection by adult females, 1982-1984.

Aspect -
PercentAvailable Use

N 23.8 27.2NE 18.0 13.3E 15.1 13.3SE 9.3 7.9S 10.5 10.8SW 5.8 8.9W 4.7 10.8NW 12.8 7.9

scat "groups" found in 1984 as opposed to mostly single 
scats found in 1983, and a better knowledge of the study 
area in 1984 as well as a keener nose. Food items were 
grouped into eight categories: graminoids, sporophytes, 
forbs, shrubs, trees, insects, mammals, and inedible 
materials. Within each category, further taxonomic 
identification to genus or species was often possible.

The 1983 diet sample was comprised of 11 edible items 
(Table 16). Inedible materials (dirt, rocks, wood, etc.) 
are ubiquitous in black bear diets and are incidentally 
consumed when feeding on other items, especially insects 
(Aune and Stivers 1983). Vegetation provided the bulk of 
the 1983 sample and graminiods supplied the largest 
portion of total scat volume. Graminoids were consumed 
from spring through fall.. White bark pine nuts were 
second in diet importance. They constituted the bulk of 
the fall diet and comprised 80% of total edible fall scat 
volume. Salsify (Tragopogon spp.) and clover (Trifolium



Table 16. Black bear scat analysis results, 1983

ItemName Freq. No. % TotalVolume Volume% %Composition Impt. Value

Grass/Sedge 10 50.0 540 27.0 54.0 13.5Total Graminoids 10 50.0 540 27.0 54.0 13.5
Equisetum I 5.0 . 90 4.5 90.0 0.2Total Spordphytes I 5.0 90 4.5 90.0 0.2
Tragopogon 4 20.0 215 10.8 53.8 2.2
Trifolium I 5.0 30 1.5 30.0 0.1Total Forbs 4 20.0 245 12.3 61.3 2.5
Shepherdia canadensis 4 20.0 145 7.3 36.3 1.5Total Shrubs 4 20.0 145 7.3 36.3 1.5
Pinus alhicaulis 4 20.0 315 15.8 78.8 3.2Total Trees 4 20.0 315 15.8 78.8 3.2
Ant 8 40.0 85 4.3 10.6 1.7Total Insects 8 40.0 85 4.3 10.6 1.7
Meat-Unidentified I 5.0 10 0.5 10.0 0.0Deer 2 10.0 45 2.3 22.5 0.2Domestic Cattle I 5.0 70 3.5 70.0 0.2Black Bear I 5.0 60 3.0 60.0 0.2Total Mammals 4 20.0 185 9.3 46.3 1.9
Debris 10 50.0 395 19.8 39.5 9.9



52
sPP*) were the only forb species in the diet and appeared 
only in summer scats. Canadian buffaloberry was the 
single berry species in the diet and appeared in scats 
from 20 July through 18 August. I surprised bear 3-83 
three times as she fed on buffaloberries— there were other 
shrubs in the area with ripe berries, (Amelanchier 
alnifoliaf Ribes spp., Cornus stolonifera)f but she 
appeared to concentrate exclusively on buffaloberries.
Meat appeared in 20% of the scats throughout the year and 
was probably underestimated in the sample. Scats were 
found around each of two cow carcasses in 1983. However, 
meat did not appear in one set of scats, even though it 
was obvious that a bear (or bears) had fed on both 
carcasses. Black bear hair found in one scat may have 
been the result of grooming rather than consumption of 
bear meat. Ants were found in 40% of the scats, second in 
frequency only to graminoids. However, they comprised 
just 4.25% of total scat volume and were only present in 
summer scats. Evidence of bears feeding on ants was very 
common (turned rocks, torn logs, destroyed ant hills) 
although scats rarely accompanied the evidence.

The larger sample size and the longer field season in 
1984 provided a more detailed picture of black bear food 
habits (Table 17). Berries constituted the most important 
food group of the total 1984 diet. Berries were the most 
frequent food items and comprised the greatest percentage 
of total scat volume. Two species in particular, hawthorn



Table 17. Black bear scat analysis results, 1984

ItemName Frea. TotalVolume Volume% %Composition Impt. ValueNo. %

Grass/Sedge 39 23.6 2759 16.7 70.7 4.0
Poa I 0.6 35 0.2 35.0 0.0Total Graminoids 40 24.2 2794 16.9 69.9 4.1
Equisetum 4 2.4 190 1.2 47.5 0.0Total Sporophytes 4 2.4 190 1.2 47.5 0.0
Forb-Unidentified I 0.6 90 0.6 90.0 0.0
Tragopogon I 0.6 100 0.6 100.0 0.0
Trifolium 2 1.2 35 0.2 17.5 0.0
Heracleum lanatum I 0.6 45 0.3 45.0 0.0
Taraxacum officinale 7 4.2 365 2.2 52.1 0.1Total Forbs 10 6.1 635 3.9 63.5 0.2
Ribes 8 4.9 475 2.9 59.4 0.1
Amelanchier alnifolia 9 5.5 695 4.2 77.2 0.2
Cornus stolonifera 2 1.2 35 0.2 17.5 0.0
Crataegus douglasii 44 26.7 3775 22.9 85.8 6.1
Prunus virginiana 35 21.2 2570 15.6 73.4 3.3
Shepherdia canadensis I 0.6 10 0.1 10.0 0.0
Vaccinium 6 3.6 360 2.2 60.0 0.1
Vaccinium scoparium 3 1.8 300 1.8 100.0 0.0
Vaccinium globulare 11 6.7 935 5.7 85.0 0.4Subtotal Vaccinium 20 12.1 1595 9.7 79.8 1.2Total Shrubs 98 59.4 9155 55.5 93.4 33.0



Table 17. Continued

Item Frea. Total Volume % Impt.Name No % Volume % Composition Value

Pinus albicaulis I 0.6 80 0.5 80.0 0.0Total Trees I 0.6 80 0.5 80.0 0.0
Ant . 37 22.4 701 4.3 19.0 1.0Grasshopper 3 1.8 300 1.8 100.0 0.0Bee . I 0.6 100 0.6 100.0 0.0Total Insects • 41 24.9 1101 6.7 26.9 1.7
Meat-Unidentified I 0.6 30 0.2 30.0 0.0
Microtus I 0.6 5 0.0 5.0 0.0Deer 16 9.7 445 2.7 27.8 0.3Domestic Cattle 18 10.9 780 4.7 43.3 0.5Total Mammal 35 21.2 1260 7.6 36.0 1.6
Debris 41 24.9 1285 7.8 31.3 1.9
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and chokecherry, were most prevalent. Buffaloberries were 
found in just one scat. Graminoids were second in 
importance, followed by insects (primarily ants) and meat.

Examining scats by season in 1984 revealed a 
progression in food habits (Figure 15 and Appendix Tables 
20-22). Graminoids were most prevalent in the spring and 
comprised the largest percentage of total volume; however, 
they were then relatively unimportant in summer and fall. 
Meat was second in importance in spring, where deer 
(Odocoileus spp) provided 99% of the total meat volume.
Much of the deer consumed could have been a result of 
trapping, as scats were collected at trap sites. Meat 
remained important in.the summer, although deer became 
relatively scarce and cattle accounted for 90% of the 
total meat volume. Meat consumption became negligible in 
fall. Forbs were only consumed May through July and 
constituted a small percentage of the diet. Common 
dandelion (Taraxacum officinale) was the forb most 
frequently consumed. Berries were the preponderant diet 
item in summer and fall. Huckleberries (Vaccinium 
gIobuIare and Y . spp.) were the earliest to appear, in mid- 
July, and were most frequently consumed in the first two 
weeks of August. Ribes spp. were also eaten in the first 
half of August. A shift to serviceberries occurred in the 
latter half of August, although huckleberries and 
chokecherries were also eaten. In September, berry 
consumption focused exclusively on chokecherries and
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Figure 15. Relative volumes of diet categories for the 1984 diet.

hawthorn. In the first two weeks of September, 
chokecherries were predominant, then use shifted to 
hawthorn for the latter half of the month. Ants were fed 
upon quite frequently in spring and summer and provided 
11% of total summer scat volume. July was the month of 
greatest ant use.

Differential digestibility of food items may have 
misrepresented volumes of ingested items found in scats. 
Therefore, volumes of 1984 diet items were adjusted by 
using coefficients of digestibility taken from Mattson et
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al. (1985). This revealed a slightly different picture of 
food habits although seasonal trends remained the same 
(Figure 16). Vegetation comprised a smaller percentage of 
seasonal diets, due to low digestibility. Adjusted meat 
volumes accounted for a larger portion of the spring and 
early summer diets, but comprised the same percentage of 
the late summer and fall diets as the unadjusted volumes. 
Berries comprised an even larger percentage of seasonal 
diets, especially in early summer, where the adjusted 
volumes was almost 50% of ingested food volume.

DEBRIS PINE NUTS

BERRIES

MEATGRAMINOIDS

MAY/JUNE JULY

MONTH
Figure 16. Relative volumes of diet categories, adjusted 

for digestibility (Mattson et al. 1985), for the 1984 diet.



58
Summer was the period of greatest diet diversity, 

with 17 diet items in six of the edible food categories. 
Spring and fall diets were lower in diversity, with nine 
and eight diet items respectively, in five of the food 
categories.
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DISCUSSION 

Home Range

Home Range Size
Home ranges of black bears have been reported for

many areas of North America. Unfortunately, comparisons
are difficult due to various methods of estimating home
range sizes as well as the differing intensities of
sampling effort. Limitations of convex polygons include
sensitivity to sample size, unrealistic home range shapes,
inclusion of unused areas, and no relationship to
intensity of home range use (Jennrich and Turner 1969,
MacDonald et al. 1979, Voigt and Tinline 1980, Garshelis
1983, Gustafson and Fox 1983). However, polygons are
easily computed, make no assumption on the distribution of
locations, and have been the most widely used method of
reporting home range sizes (Jennrich and Turner 1969,
Gustafson and Fox 1983). This latter point is perhaps the
most important of all considerations in choosing a home
range estimation technique in that it facilitates
comparisons with other studies.

Home range sizes of the same black bear population
were reported by Rosgaard and Simmons (1982). Their

2 2findings on adult males (x=152 km , range 92-216 km )
2agreed very closely with mine (x=163 km , range 144-
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180 km )• Their findings on the two adult females they
followed in 1982 were incorporated into my study since I
also followed them in 1983. However, I deleted an outlier
from bear 11-82's. range in 1982 based on the fact that it
was an extremely long movement and she did not visit the
area again in 1983. Comparisons with other studies in the
northwestern United States that used similar techniques
indicated that black bears on my study area occupied home
range areas within the size range reported in the
literature. In northwest Montana, Kasworm (1984) found

2average home range sizes of 47.3 km (range 16.8-126.1
9 9km , N=4) for adult males and 6.7 km for an adult 

female. Aune and Stivers (1982 and 1983) reported average
9  9home ranges of 242.9 km (range 94.3-391.6 km , N=2) for 

adult males and 50.5 km^ (range 23.5-82.4 km^, N=3) for 
adult females, along the East Rocky Mountain Front in 
Montana. Adult black bears in Idaho had average home

9 2range sizes of 60 km (range 32-123 km ) for males and 12 
9 9km (range 5-27 km ) for females (Reynolds and Beecham

1980). On Long Island in southwestern Washington, Lindzey
2and Meslow (1977) found mean home ranges of 5.1 km and 

2.4 km for adult males and females, respectively. Home 
ranges of black bears in other areas of North America are 
given in Table 18.

Adult male black bears on my study area had among the 
largest home ranges reported, while the adult female home 
ranges were intermediate in size. Reproductive fitness is
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Table 18. Home range sizes of black bears reported in the literature.

Mean 2Home Ranoe Size (km )Area Male Female Reference

Alaska ( 70r-100)a (IQ-30 )a Modafferi 1982Alberta 119d 20d Young and Ruff 1982Arizona 2 9 Q 18e LeCount 1980California 22? 17f Novick and Stewart 1982Michigan 150? Manville 1980Montana 163-5 14O This studyPennsylvania 173O 41O Alt et al. 1980Tennessee 42g 15g Garshelis 1978

pRange in home range sizes reported^Based on a regression of number of days monitored^Minimum area method"Minimum size polygon^Polygon!"Convex Polygon^95% confidence ellipse

maximized for adult males when they utilize large home 
ranges, enabling them to overlap ranges of several females 
(Amstrup and Beecham 1976, Modafferi 1982). Perhaps the 
low density of adult males on the study area (C. Simmons, 
MDFWP, pers. commun.) led to reduced competition and 
interaction with other males for breeding females. This 
possibly allowed the two radio-collared males to range 
further and come in contact with additional females.
Adult females may inhabit areas only large enough to 
assure adequate nutrition for themselves and their young 
(Amstrup and Beecham 1976). Jonkel and Cowan (1971), 
Lindzey and Meslow (1977), and LeCount (1980) felt that 
the diversity and richness of their habitats allowed for
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the small home ranges noted in their studies. Although 
adult females in my study area did not have the smallest 
home ranges recorded, they did occupy ranges in the lower 
bracket of recorded sizes. The large number of habitat 
types, diverse topography, and large elevational gradient 
of the study area presumably permitted this to occur. 
Comparisons Between Groups

Reynolds and Beecham (1980) found adult males had the 
largest home ranges, followed by subadult males, and then 
adult females. LeCount (1980) reported that subadult 
males had the largest home ranges, followed by adult 
males, then adult females, and finally subadult females.
My findings agreed with both studies in that males had 
larger home ranges than females, but I found the opposite 
of LeCount in the relationship between adult and subadult 
males. Subadult males can either be residents or 
dispersers, depending on adult male densities (Beecham 
1980, Young and Ruff 1982). The age structure of 
LeCount's lightly exploited bear population was heavily 
weighted to adults (68%) and his subadult males were 
probably dispersers, who would be expected to have larger 
home ranges than residents (Reynolds and Beecham 1980).
In contrast, six of the eight radio-collared subadult 
males on my study area were considered residents. This 
suggests adult male densities on the study area were not 
high enough to regulate population size through subadult
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male dispersal, and hence allowed for smaller subadult 
home ranges.

The average home range size of subadult females was
larger than that of adult females, also in disagreement
with LeCount (1980). However, one subadult female
followed for two years had an average home range size of 

214.8 km , well within the range found for adult females.
The other subadult was followed for just one year and she

2had a large home range (35.3 km ), but one that was still
2under the maximum noted for adult females (38.4 km ).

More information is needed to determine where subadult 
females fit into the hierarchy.

Seasonal Home Range Use
Adult females occupied areas less than their annual 

home ranges in spring and fall but used areas equivalent 
to annual home ranges during summer months. In 
Washington, Lindzey and Meslow (1977) found adult females 
tended to use their entire home ranges each season. In 
Pennsylvania, Alt et al. (1980) found that breeding 
females used areas larger than their annual home ranges 
(as computed by 95% confidence ellipses) during the June- 
July breeding season, but used smaller areas for the 
remainder of the year. In my study area, Rosgaard and 
Simmons (1982). also found that adult females used areas 
smaller than annual home ranges in spring. They noted 
bears used areas of early green-up and lush forage 
production, which are concentrated in the spring at lower
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elevations. Fall is also a time of forage concentration 
(berries and pine nuts), allowing females to use smaller 
areas than in summer, when food resources are diverse and 
dispersed.

Activity radii analysis suggests that adult males 
tended to use their annual home ranges each season. 
However, variance between the two bears in the adult male 
group precluded any definite conclusions based on this 
information. Male 13-82 exhibited a seasonal use pattern 
similar to that reported for adult males by Alt et al. 
(1980) and Lindzey and Meslow (1977). His home range was 
largest during the breeding season and smaller in the fall 
(no spring data). Male 13-83 used essentially equivalent 
areas summer and fall. He was the "nuisance bear" trapped 
in August of 1983 and released onto the study area. This 
assuredly increased the area with which he was familiar 
and may have been related to his seasonal home range use.

Subadult females also used their entire annual home 
ranges each season. This may have been a result of their 
social status. Non-breeders, unlike adult females, may be 
relegated to a lesser quality home range which 
necessitates use of it in its entirety each season.

Home range use by subadult males varied among 
seasons. They used less area than their annual home 
ranges in spring and summer, but increased their use of 
seasonal home ranges as the year progressed. The fact 
that their mean annual activity radius was larger than
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their mean seasonal radii suggests that they were 
constantly exploring and using new areas. One explanation 
may be that a subadult male could increase his future 
reproductive potential by searching for and locating 
several female home ranges. Jonkel and Cowan (1971) found 
that subadult home ranges overlapped considerably with 
adults. My findings agreed with this, as subadult male 
ranges overlapped with several adult females.

Stability of Annual Home Range Size
Black bear home ranges are influenced by the 

availability and distribution of food resources (Reynolds 
and Beecham 1980), which can vary temporally and spatially 
(Jonkel and Cowan 1971, Mealey 1980, Kendall 1983, Martin 
1983). I believe the availability and distribution of 
food resources allowed adult females to occupy smaller 
home ranges in 1.984 than in 1983. Food resources in 1984 
were characterized by an abundant and diverse group of 
berry-producing species. In response, adult females 
stayed at low elevations in late summer and fall to feed 
on berries. In contrast, my observations indicate berries 
were scarce in 1983 and adult females were found at higher 
elevations feeding upon whitebark pine nuts. I feel the 
bears were able to occupy smaller areas when feeding on 
berries rather than on pine nuts. Berries were found in 
moist areas that females associated with in spring and 
summer. Pine nuts, on the other hand, were found in 
distinct habitats at high elevations, away from spring and
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summer use areas. Use of pine nuts would lead to an 
expansion of home range size.

Geographic Home Range Stability
Many authors feel adult females occupy geographically 

stable home ranges between years (Amstrup and Beecham 
1976, Alt et al. 1980, Reynolds and Beecham 1980).
Amstrup and Beecham suggest that an intensive radio
tracking effort of one full year will accurately describe 
black bear home ranges, while Knight et al. (1984) feel 
that at least 60 locations over a 3-year period are needed 
to determine total home ranges of adult grizzly bears 
(IIrsus arctos) in Yellowstone National Park. My findings, 
based on activity radii, suggest that adult female home 
ranges were geographically stable during the years of 
study. If bears used new home range areas in different 
years or had ranges of little overlap, the activity radii 
based on total home ranges would be larger than activity 
radii calculated for annual home ranges, but such is not 
the case. Examining annual and total polygon sizes for 
the bears followed for two consecutive years might lead 
one to hypothesize that home ranges were not stabley as 
annual home ranges averaged only 66% of total home 
ranges. I favor the first hypothesis based on activity 
radii and feel that the second hypothesis was an artifact 
of small sample sizes.
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Home Range Overlap

I found that home ranges of males overlapped with 
each other and also with females, but overlap between 
females was minimal. Amstrup and Beecham (1976) found 
extensive overlap between and among sexes in Idaho.
Lindzey and Meslow found the same and felt that adult 
female use of shared areas was based on age dominance. 
Modafferi (1982) reported that partial or extensive 
overlap of females was not uncommon. LeCount (1980), 
Reynolds and Beecham (1980), and Young and Ruff (1982) 
found overlap between males and between males and females, 
but felt female home ranges were more distinct and that 
females minimized contact with each other. Jonkel and 
Cowan (1971) noted overlap of home ranges but found the 
shared areas were used at different times. Findings of 
these last four studies agree with the pattern I noted for 
black bears on my study area. Where overlap did occur, 
shared areas were used at different times. Females with 
overlapping home ranges were not the same age, but rather 
were within one to three years of each other (ages 10-13). 
Therefore, the noted overlap does not appear to be the 
result of mother-daughter groups, as Lindzey and Meslow 
(1977) found, although they could be half-sisters. Nor was 
it because of a young age structure, as noted by Reynolds 
and Beecham (1980).

Females were found within 250 m of each other just 
three times in three years of study, suggesting mutual
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avoidance is common. Evidence for this theory can be 
found by examining the 1984 home ranges of adult females 
11-83 and 7-84 (Figure 10). Bear 7-84's home range was 
completely enclosed by 11-83's, but no locations of 
11-83's were within it. Bear 11-83's home range also 
overlapped with adult female 5-83 in 1983. Bear 11-83 
recorded the largest home range size of any adult female, 
suggesting it was a result of avoidance behavior. Rogers 
(1976) and Young and Ruff (1982) felt that adult females 
are territorial. Young and Ruff (1982) felt the 
territoriality exhibited by adult females was not related 
to available food supplies but, perhaps, to some further 
resource related to cub production. Reynolds and Beecham 
(1980) discussed territoriality as it related to the 
spatial and temporal distribution of food and concluded 
that territoriality was not an advantageous strategy given 
the patchy and temporally unpredictable distribution of 
food resources on their study area. Further study is 
needed to determine the social relationships of females on 
my study area.

Habitat Use

Several bear researchers have expressed 
dissatisfaction with habitat type classification systems 
(eg. Pfister et al. 1977), because they are not detailed 
enough to pinpoint why bears use certain areas (Beecham, 
Keay, and Mace 1979, Zager 1982). Knight. (1979) felt that
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bears keyed in on microsites within the surrounding 
habitat, but noted that microsites are hard to quantify. 
Habitat types, however, are easy to identify and map.
Most importantly, they are the classification system used 
by land management agencies, specifically the Forest 
Service. In order for wildlife managers to provide 
effective input into land management decisions, they need 
to be on common ground and speaking the same language as 
land managers. Since the study area faces certain change 
in the form of timber harvest and mining, it was felt that 
use of habitat types was preferrable in determining 
general habitat use patterns.

Use of Habitat Types
The predominant feature of adult female habitat use 

was the extensive use of the PICEA/PHMA habitat type each 
season. Occurrence of this type on the study area is 
limited to three main areass Elk Creek, on the lower 
slopes of Long Mt.; the East Boulder River in between 
Fuller's Gulch and Lewis Gulch; and the north-facing 
slopes and bottoms of Squaw Gulch, Dead Indian Creek-Mt. 
Washburn, and Meyers Creek. Pfister et al. (1977) 
characterized this type as covering sizeable areas ,on the 
Gallatin National Forest on moist, north-facing slopes, 
between 1800-2133 m in elevation. Douglas fir is the 
typical dominant tree species in serai stands, with 
lodgepole pine occasionally well-represented. It Is one 
of the better habitat types east of the Continental Divide
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for growth of Douglas fir. It also contains extensive 
stands of aspen. These stands are typically moist and 
lush in undergrowth with a well-represented shrub layer.

The PICEA/PHMA habitat type fulfilled a variety of 
needs for adult female bears. The thick shrub layer of 
Physocarpus and Symphoricarpos provided excellent security 
cover for travel and bedding. In Idaho, Unsworth (1984) 
reported that bedded adult female black bears preferred 
the PSME/PHMA habitat type. The diversity of food species 
in the habitat type allowed for ample feeding 
opportunities, especially for berries of Ribes,
Shepherdia, and Amelanchier in summer at mid-elevations 
and Prunus and Crataegus berries at lower elevations in 
the fall. Its low elevations provide grazing 
opportunities as well in the spring.

I feel aspen patches within the PICEA/PHMA type 
played a prominent role in female preference for this 
habitat type. Berry species were closely associated with 
aspen stands and the moist habitat allowed graminoids and 
forbs to remain succulent longer in the summer. Rosgaard 
and Simmons (1982) felt the band of mixed aspen and 
conifers in Elk Creek was a key spring area. In Alberta 
(Young and Ruff 1982) bears preferentially used aspen 
stands, which contained the greatest number of forage 
species preferred by black bears. Similarily, Aune and 
Stivers (1983) reported aspen stands were one of the two 
most commonly used habitat components by black bears in
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all seasons. My observations concurred with these 
studies.

The other habitat preferred on an annual basis was a 
mosaic of ABLA/CARU and ABLA/VASC-CARU, which occupies a 
portion of the East Boulder bottom near the mouth of the 
Dry Fork. Two females in 1983 used the mosaic in summer 
months only. It is a fairly dry habitat, although a few 
riparian microsites of lush shrubs and aspen can be 
found. I feel its value is mainly as summer forage 
habitat. There was frequent evidence of feeding on ants 
in the mosaic, such as torn ant hills and logs, and turned 
rocks. In addition, Shepherdia, which was consumed in the 
summer of 1983, and Vaccinium are common species. It also 
has value as a travel corridor along the East Boulder and 
Dry Fork.

Nonforested habitats were used significantly less 
than expected on an annual basis. Care must be taken in 
analyzing this statement, though, as no attempt was made 
to increase resolution of these areas. Nonforest can 
range from meadow openings in timber, to riparian shrub 
habitat, to rock outcrops. Hence, a preference for one 
type may be masked by an avoidance of other nonforest 
types. Highest use of nonforest (19%) occurred in 
spring. At lower elevations, these areas were the first 
to be free of snow arid were important as grazing areas. 
Summer and fall use averaged only 9%, as forage became 
desiccated and other habitats and foods became available.
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The avoidance of nonforest shown by adult females is not 
surprising. Black bear preference for and dependence upon 
forested areas has been noted (Herrero 1972, 1983?
Unsworth 1984) as well as avoidance of nonforested or 
newly logged areas (Jonkel and Cowan 1971, Kelleyhouse 
1980, Young and Ruff 1982). Use of nonforested areas is 
usually dependent on good security cover from shrub 
species (Jonkel and Cowan 1971, Lindzey and Meslow 1977, 
LeCount 1980). Over a third (39%) of the nonforest use by 
females on the study area was a result of locations that 
fell on the edge of nonforest and a forested habitat 
type. This provides further documentation of the 
importance of security cover for black bears.

Use of Habitat Groups
Use by adult females of the more inclusive habitat 

groups revealed broader habitat use patterns. The 
forest/mixed shrub group was preferred on an annual basis 
and was found at low to mid-elevations. This group 
included the preferred PICEA/PHMA habitat type, as well as 
the heavily used PSME/PHMA types, which are quite similar 
in composition.

The avoidance of the whitebark pine forest and 
nonforest groups may be an artifact of the sampling and 
analysis methods. In defining a core study area to 
determine percentages of available habitats, I defined a 
rectangle in which each side of the rectangle was tangent 
to the home ranges of the eastern-most, northern-most,



73
etc, adult female. As a consequence, this method included 
large areas of apparently unused habitat, particularly on 
the East Boulder Plateau, which is mainly composed of 
whitebark pine forest and nonforest. Hence, the 
availability of these types may be inflated.

In addition, avoidance of whitebark pine may be 
biased due to two other factors. First, only a few 
relocations were obtained in the fall of 1983 when scat 
analysis revealed bears were eating whitebark pine nuts.
A larger sample size may have shown greater use and, 
perhaps, selection for whitebark pine habitat types. 
Secondly, the whitebark pine nut crop was very poor in 
1984 (Knight et al. 1986) and distribution patterns of 
bears may have reflected habitat use in a low nut year. 
Pine nuts are a seasonally important food item for both 
species of bears (Jonkel and Cowan 1971, Mealey 1980, 
Kendall 1983, Auhe and Stivers 1983) and I believe the 
whitebark pine forest types are important habitats that 
provide a foraging option to black bears, especially 
during years of poor berry crops.

The limber pine/bunchgrass group was also avoided by 
adult females. Theoretically, this group would be of most
value in spring when graminoids dominate the diet.

'However, the undergrowth.is very open, providing little 
security cover, if any. Limber pine also produces a nut
crop, but no evidence was found of bears using this

, ' ;
" -s fi'A sThis concurs with the findings of Kendallresource.



74
(1983). Aune (1983) found only one instance of grizzlies 
eating limber pine nuts.

The forest/vaccinium-sedge group recorded the second 
highest use, although use was in proportion to 
availability. The group accounted for 28% of the locations 
in the spring, 25% in the summer, and 20% in the fall. 
Pfister et al. (1977) described the types comprising this 
group as having luxuriant undergrowths of Vacciniumf elk 
sedge (Carex geyeri), and pinegrass (Calamagrostis 
rubescens). This group was probably an important source 
of graminoids in spring and summer and Vaccinium berries 
in late summer.

Elevational Use
The difference in elevational use within and between 

years shown by adult females reflected food availability 
each year. Any differences between years should be most 
pronounced in late summer and fall. Foods in these 
periods (berries and pine nuts) are variable in 
productivity and availability whereas spring and early 
summer foods (primarily graminoids) are more consistent.
IAlthough I have ho data for the spring of 1983, early 

summer (July) elevations for both years were similar. In 
August and September of 1983, females were found at higher 
elevations, presumably in response to low berry production 
and high availability of whitebark pine nuts. In 
contrast, the availability of a diverse berry crop enabled 
females to remain at low elevations in 1984. I believe
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the small female home ranges noted on the study area were 
due in part to the large elevational gradient. Amstrup 
and Beecham (1976) and Reynolds and Beecham (1980) 
reported bears moved along the elevational gradient in 
response to plant phenology. Elevation influences plant 
species distribution and phenology, resulting in diverse 
feeding opportunities throughout the year. Rather than 
expand their home range horizontally, they are able to 
exploit the habitat by moving up or down in elevation.

Food Habits

Bears are opportunistic feeders and ingest a wide 
variety of plant and animal foods. My findings present no 
surprises in either the annual pattern of food habits or 
the species of food consumed. The typical annual pattern 
is consumption of grasses and forbs in spring and early 
summer and then soft and hard mast in late summer and 
fall. Animal matter is usually in the form of insects in 
summer and carrion whenever available.

I found that both the total volume of forbs and the 
number of forb species in the diet was very low. In most 
studies of black bear food habits, forbs constitute a 
major portion of spring and summer diets (Amstrup and 
Beecham 1976, Kelleyhouse 1980, Reynolds and Beecham 1980, 
Aune and Stivers 1983). My findings, however, represent 
essentially just one year (1984). Further study is



76
necessary to adequately characterize forb use by bears in 
this area.

Bear use of carrion was fairly high in 1984. Deer 
comprised 99% of the total meat volume in spring. I feel 
the deer consumption was largely a result of trap bait, 
but winter-killed deer were probably consumed as well. In 
the summer, domestic cattle comprised 90% of the total 
meat volume. The cattle were made available to bears as 
carrion through larkspur (Delphinium spp) poisoning. I 
found ten cattle carcasses in the two years of study, all 
of which had been fed upon by bears. Animal matter is 
characterized as having high energy digestiblility, due to 
the high fat and protein content (Mealey 1980, Mattson et 
al. 1985). When available, bears appeared to maximize 
their energy gain by feeding on animal matter rather than 
lower value vegetal resources.

Insects are a common item in black bear diets. I 
found that insects were a frequent diet item in all 
seasons and had greatest importance in summer. Aune and 
Stivers (1983) indicated a similar pattern. Other authors 
have reported frequent use of insects in summer months 
(Kelleyhouse 1980, Unsworth 1984, Mattson et al. 1985). 
Unsworth (1984) suggested insects were an important diet 
item during the transition from forbs and grasses to soft 
mast. This may be true on my study area as well, although 
I can't discount their importance in other seasons. Ants 
have a high energy value due to their high protein and fat
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contents (Mattson et al. 1985). This would tend to buffer 
the increased foraging time and lower ingested volumes 
associated with ant use as compared to vegetation use.
Ants may also be important to bears without access to 
moist areas in summer when vegetative resources on drier 
sites have flowered and have lower protein content (Mealey 
1980).

Late summer and early fall, when bears must gain 
weight for hibernation, is a critical period. Sugar from 
berries is one mechanism employed to add fat. Phenology 
of berry-producing shrub species in 1984 resulted in 
available berries from mid-July through September.
Although production of berries was estimated to be high, 
berry-producing shrubs are sparsely distributed on the 
study area. I found no extensive shrubfields where bears 
might congregate, as are found in northwestern Montana 
(Jonkel and Cowan 1971). Rather, patches of Prunus and 
Crataegus. the two most important berry species in the 
diet, are limited to aspen stands and along the lower 
reaches of streams below 1830 m. Thus, key bear habitat 
in the study area is patchy and tied to moist areas.



78

RECOMMENDATIONS

Effective management of black bears requires 
protection of important habitats, especially those that 
the reproductiveIy mature females use. Females are 
usually found in habitats used for food gathering or cub
rearing, whereas males will use habitats incidentally 
during their travels. The smaller home ranges and 
movements of females, in addition to their cub-rearing 
responsibilities, makes it easier to deduce habitat needs.

My recommendations, based on the results of this 
study, are:

1. Protect and enhance the forest/mixed shrub
habitat types, especially the PICEA/PHMA type.

A. Limit cattle use in aspen stands and riparian 
areas to prevent shrub degradation.
B. Manage for aspen and shrub production through 
prescribed burning.
C. Curtail timber harvest in areas meeting the 
parameters of preferred elevation, slope, and 
distance to water.

2. Protect and maintain moist sites within the
ABLA/CARU and ABLA/VASC-CARU habitat types.
3. Protect white bark pine habitat types.
4. Maintain security cover on the edges of
nontimbered habitats.
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5. Situate roads away from streams at elevations 
below 1830 m to protect patches of Prunus and 
Crataegus.
Results of this study provide useful data on home 

ranges, movements, and food habits, as well as needed data 
on habitat use. However, the black bear is a species that 
requires a long-term investigation to adequately record 
responses to varying food availabilities. In addition, 
more information is needed on female habitat use in 
relation to cub-rearing, travel between use-sites, bedding 
areas, and feeding microsites.
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APPENDIX



Table 19. Physical measurements (mm) of black bears trapped in 1983 and 1984.

Bear _____Pad______ _______Foota_______ _____ Girth______ TotalID Width Length Length Length+Claw Neck Head Chest Length

1-83 — b — /140 — /181 — /197 514 552 826 14483-82 93/79 54/130 95/170 124/184 508 552 838 16263-83 95/86 57/124 102/165 130/184 495 521 813 14734-83 76/70 44/108 76/146 105/159 330 400 546 11305-83 89/83 54/108 93/152 114/171 406 470 686 139713-82 111/98 70/165 119/213 146/235 610 610 953 15887-83 98/89 57/114 102/162 127/181 457 521 762 15753-81 124/111 70/152 121/191 146/216 737 660 1092 17279-83 76/68 48/105 89/140 108/159 330 394 584 124511-82 93/83 51/127 102/175 133/184 521 457 838 1549il-83 89/83 51/127 98/178 127/203 406 457 762 149912-83 124/83 51/119 98/162 127/178 406 445 635 127013-83 127/— 70/159 —  /216 159/235 610 610 1016 17781-84 93/86 60/127 108/175 -133/187 476 483 775 13722-84 95/79 60/130 114/178 137/195 483 483 737 14613-84 86/76 43/108 70/152 95/162 330 368 495 10164-84 102/95 64/144 111/197 137/210 445 483 749 13975-84 95/86 54/127 98/162 124/178 381 425 610 11946-84 119/114 68/162 114/210 144/232 508 533 864 15247-84 98/93 51/130 102/171 127/191 470 489 794 14998-84 108/95 51/133 108/178 137/197 419 457 699 13349-84 89/79 51/114 95/152 121/171 356 406 597 123210-84 102/98 64/146 111/195 133/210 495 518 800 153711-84 111/102 68/137 114/187 133/210 457 483 749 139712-84 127/114 70/152 121/216 146/232 533 559 914 152413-82 121/114 76/171 121/222 152/238 641 686 1035 172715-84 108/89 70/146 114/191 144/206 483 508 762 1600



Table 19. Continued.

BearID Pad Foota Girth TotalLengthWidth Length Length Length+Claw Neck Head Chest

17-84 95/89 51/114 102/159 127/178 406 419 622 127019-84 111/95 60/133 102/175 127/191 508 521 813 156220-84 108/95 57/127 108/178 137/197 419 495 711 1295

aFoot Length=back of pad to tip of toe; Foot Length+Claw=back of pad to tip of bclawxjFront Foot/Rear Foot



Table 20. Black bear scat analysis results. May and June, 1984.

Item Freq. Total Volume % Impt.Name No. % Volume % Composition Value

Grass/Sedge 33 89.2 2464 66.6 74.7 59.4
Poa I 2.7 35 1.0 35.0 0.0Total Graminoids 34 91.9 2499 67.5 73.5 62.1
Equisetum I 2.7 30 0.8 30.0 0.0Total Sporophytes I 2.7 30 0.8 30.0 0.0
Forb-Unidentified I 2.7 90 2.4 90.0 0.1
Trifolium 2 5.4 35 1.0 17.5 0.1
Taraxacum officinale 5 13.5 285 7.7 57.0 1.0Total Forbs 7 18.9 410 11.1 58.6 2.1
Ant 10 27.0 76 2.1 7.6 0.6Total Insects 10 27.0 76 2.1 7.6 0.6
Microtus . I 2.7 5 0.1 5.0 0.0Deer 15 40.5 395 10.7 26.3 4.3Total Mammal 15 40.5 400 10.8 26.7 4.4
Debris 15 40.5 285 7.7 19.0 3.1



Table 21. Black bear scat analysis results, July and August, 1984

ItemName Freq. No. % TotalVolume Volume% %Composition Impt. Value

Grass/Sedge 3 5.3 115 2.0 38.3 0.1Total Graminoids 3 5.3 115 2.0 38.3 0.1
Tragopogon I 1.8 100 1.8 100.0 0.0
Heracleum lanatum I 1.8 45 0.8 45.0 0.0
Taraxacum officinale 2 3.5 80 1.4 40.0 0.1Total Forbs 3 5.3 225 4.0 75.0 0.2
Equisetum 3 5.3 160 2.8 53.3 0.2Total Sporophytes 3 5.3 160 2.8 53.3 0.2
Ribes 7 12.3 375 6.6 53.6 0.8
Amelanchier alnifolia 9 15.8 695 12.2 77.2 1.9
Cornus stolonifera 2 3.5 35 0.6 17.5 0.0
Prunus virginiana 2 3.5 90 1.6 45.0 0.1
Shepherdia canadensis I 1.8 10 0.2 10.0 0.0
Vaccinium 6 10.5 360 6.3 60.0 0.7
Vaccinium scoparium 3 5.3 300 5.3 100.0 0.3
Vaccinium globulare 11 19.3 935 16.4 85.0 3.2Subtotal Vaccinium 20 35.1 1595 28.0 79.8 9.8Total Shrubs 32 56.1 2800 49.1 87.5 27.6
Ant 27 47.4 625 11.0 23.2 5.2Total Insects 27 47.4 625 11.0 23.2 5.2
Meat-Unidentified I 1.8 30 0.5 30.0 0.0Deer I 1.8 50 0.9 50.0 0.0Domestic Cattle 14 24.6 695 12.2 49.6 3.0Total Mammals 16 28.1 775 13.6 48.4 3.8
Debris 27 47.4 1000 17.5 37.0 8.3



Table 22. Black bear scat analysis results, September 1984

ItemName Frea. TotalVolume Volume% %Composition Impt, ValueNo . ” %

Grass/Sedge 3 4.2 180 2.5 60.0 0.1Total Graminoids 3 4.2 180 2.5 60.0 0.1
Ribes I 1.4 , 100 1.4 100.0 0.0
Crataegus douglasii 44 62.0 3775 53.2 85.8 33.0
Prunus virginiana 33 46.5 2480 34.9 75.2 16.2Total Shrubs 66 93.0 6355 89.5 96.3 83.2
Pinus albicaulis I 1.4 80 1.1 80.0 0.0Total Trees I 1.4 80 1.1 80.0 0.0
Grasshopper 3 4.2 300 4.2 100.0 0.2Bee I 1.4 100 1.4 100.0 0.0Total Insects 4 5.6 400 5.6 100.0 0.3
Domestic Cattle 4 5.6 85 1.2 21.3 0.1Total Mammals 4 5.6 85 1.2 21.3 0.1
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