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Abstract:
Black bear (Ursus americanus) activity, denning characteristics, fall food indices, food habits, habitat
use, and home range were investigated along the Beartooth Face in southwestern Montana during 1985
and 1986. This report presents information gathered during the final phase of continuing black bear
studies begining in 1981. Black bears were highly active during the day and both crepusular periods.
Activity decreased substantially during darkness between 0100 and 0300 hours Mountain Standard
Time. No differences in physical den characteristics (aspect, slope, and elevation) were detected
between males and females. Black bears had more dens (61%) on northerly aspects. Black bears tended
to den on steeper slopes (94% between 20-40%) and higher elevations (X=2239 m) compared to other
studies.

Denning took place during a 4-5 week period beginning the last week in' September 1986. The largest
number of bears denned between 8-15 October 1986. Whitebark pine (Pinus albicaulis) and hawthorn
(Crataegus spp.) transects were established in 1985 to develop long term production indices and
determine black bear relationships to these important fall foods. Black bears consumed foods from as
many as 9 different categories. The foods bears consumed varied seasonally and between years
according to availability and succulence. Graminoid and forb consumption varied the least between
years and these foods were consumed primarily in the spring and early summer. Fall food habits varied
dramatically between the 2 years of study and were closely tied to the availability of 2 important fall
food groups, whitebark pine and berries. Elevational use, rates of movement (km/day), and female
home range stability for black bears in late summer and fall appeared dependant upon availability of
important fall foods. Habitat use was examined for 5 female black bears. The conifer-shrub type was
used proportionally more, grass meadows proportionally less, and all other types in proportion to
availability. During spring and summer, female black bears consistently use habitats between 2000 and
2100 m elevation, a zone having the highest potential for the greatest habitat diversity. Mean annual
home ranges for black bears were among the largest reported in the literature (151-238 km2 for males
and 28-38 km2 for females). Females with cubs had significantly smaller home ranges than females
without cubs. Adult females appear to have stable spring-summer home ranges. Management efforts
should be directed to enhancing and protecting the security and diversity of critical spring-summer
habitat, found primarily on moist northern aspects at average elevations between 2000 and 2100 m.
Whitebark pine areas, especially on the East Boulder Plateau, may be important to reproductive
females and should receive minimum impact considerations. The importance of fall foods to
reproductive females amplifies the importance of determining bear relationships to fall foods. 
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ABSTRACT

Black bear (Ursus americanus) activity, denning characteristics, 
fall food indices, food habits, habitat use, and home range were 
investigated along the Beartooth Face in southwestern Montana during 
1985 and 1986. This report presents information gathered during the 
final phase of continuing black bear studies begining in 1981. Black 
bears were highly active during the day and both crepusular periods. 
Activity decreased substantially during darkness between OlOO and 0300 
hours Mountain Standard Time. No differences in physical den 
characteristics (aspect, slope, and elevation) were detected between 
males and females. Black bears had more dens (61%) on northerly 
aspects. Black bears tended to den on steeper slopes (94% between 20- 
40%) and higher elevations (X=2239 m) compared to other studies.
Denning took place during a 4-5 week period beginning the last week in'' 
September 1986. The largest number of bears denned between 8-15 
October 1986. Whitebark pine (Pinus albicaulis) and hawthorn 
(Crataegus spp.) transects were established in 1985 to develop long 
term production indices and determine black bear relationships to these 
important fall foods. Black bears consumed foods from as many as 9 
different categories. The foods bears consumed varied, seasonally and 
between years according to availability and succulence. Graminoid and 
forb consumption varied the least between years and these foods were 
consumed primarily in the spring and early summer. Fall food habits 
varied dramatically between the 2 years of study and were closely tied 
to the availability of 2 important fall food groups, whitebark pine and 
berries. Elevational use, rates of movement (km/day), and female home 
range stability for black bears in late summer and fall appeared 
dependant upon availability of important fall foods. Habitat use was 
examined for 5 female black bears. The conifer-shrub type was used 
proportionally more, grass meadows proportionally less, and all other 
types in proportion to availability. During spring and summer, female 
black bears consistently use habitats between 2000 and 2100 m 
elevation, a zone having the highest potential for the greatest habitat 
diversity. Mean annual home ranges for black bears were among the 
largest reported in the literature (151-238 km2 for males and 28-38 km2 
for females). Females with cubs had significantly smaller home ranges 
than females without cubs. Adult females appear to have stable spring- 
summer home ranges. Management efforts should be directed to enhancing 
and protecting the security and diversity of critical spring-summer 
habitat, found primarily on moist northern aspects at average 
elevations between 2000 and 2100 m. Whitebark pine areas, especially - 
on the East Boulder Plateau, may be important to reproductive females 
and should receive minimum impact considerations. The importance of 
fall foods to reproductive females amplifies the importance of 
determining bear relationships to fall foods.



I

INTRODUCTION

The increasing importance of the black bear as a game animal 

(Aderhold 1984) has increased the importance of studying and describing 

black bear habits and habitat in Montana. Proposed and ongoing mining 

and timber harvest projects (Greer 1987), particularly in the 

Beartooth Face area south of Big Timber, Montana, have also generated 

concern over potential impacts to the wildlife resource. Further, few 

if any studies have been undertaken to describe black bear habitat and 

habitat use in areas east of the Continental Divide and west of the 

Mississippi River.

Earlier workers (Rosgaard and Simmons 1982, Greer 1987) gathered 

baseline data on home range, food habits, and habitat use of black 

bears along the Beartooth Face. The major objectives of this study 

were to describe qualitative and quantitative characteristics of black 

bear habitat and how particular portions of this habitat were used. 

Habitat studies concentrated on areas female black bears utilized. 

Female physiological energy needs are probably more intense, because of 

reproduction and lactation, and probably reflect the most critical and 

productive habitats for black bears. The relatively small home range 

size of sows facilitated monitoring, tracking, and describing their 

habitat and habitat use.

Other data gathered included food habits, home range information, 

24-hour activity monitoring, and den site characteristics. Data were



also gathered on whitebark pine cone crops and hawthorn berry 

production to develop fall food indices.

Field work began June 18, 1985 and lasted until September 14, 

1985. The final field season began April 3, 1986 and lasted until 

October 31, 1986 when all but I of the radio-collared bears had

denned
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STUDY AREA

The 570 km^ study area (Beartooth Face) includes the northwestern 

portion of the Beartooth Mountains in south-central Montana 

approximately 32 km south of Big Timber, Montana. The study area 

encompasses the East Boulder Plateau to the south, Lodgepole Creek 

drainage to the east, Suzie Creek and the West Fork of Upper Deer 

Creek drainages to the north, and portions of the East, West, and Main 

Boulder River drainages to the west (Figure I). Efforts concentrated
:2on studying the habitats of 5 females which encompassed 127 km •

Physiography

The study area is located in a topographically and geologically 

complex transition zone between the relatively flat, low elevation 

(approximately 1250 m) plains to the north and the high elevation 

(approximately 3000 m) East Boulder Plateau and Beartooth Mountains to 

the south. Elevations generally increase moving from the northern to 

the southern portion of the study area and range from 1676 m to 3075 m 

on Iron Mountain. Steep V and U-shaped timbered drainages, rocky

cliffs, exposed bedrock, and sparsely vegetated ridges and hillsides I

characterize the area. Open grassy meadows are scattered throughout 

the study area on benches or in drainage bottoms.

The Beartooths are described as a massive uplifted crustal block 

of metamorphosed and granitized Precambrian sediments (Foose et al.

1961). Overlying these base rocks, along the southern portion of my
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study area, is a layer of banded igneous intrusive rocks known as the 

Stillwater Complex. Erosion has removed most of the 2000-3000 m of 

Paleozoic and Mesozoic sediments from this area, exposing the 

metamorphosed base rocks [3.7 billion years (b.y.) old] (Alt and 

Hyndman 1972, Page and Zientek 1985) and minerally rich (Howland et al. 

1936) Stillwater Complex (2.7 b.y. old). North of the bench-like 

Stillwater Complex, deeply eroded peaks and mountains consisting of 

Paleozoic and Mesozoic sediments are present. The northern portion of 

the study area consists of rocky cliff areas of the Enos Mountain, 

Lodgepole, and Suzie Peak intermediate magma intrusions. The 

northeastern portion of the study area along the Deer Creek drainages 

is part of the Livingston Volcanics (Brozdowski 1985).

Climate

Three stations provided annual and monthly precipitation and 

temperature data. These stations were Big Timber [elevation (elev.) 

1250 m, approximately 32 km north of the study area], Livingston 12 

Miles South (elev. 1484 m, approximately 30 km west of the study area) , 

and Mystic Lake (elev. 1999 m, approximately 48 km southeast of the 

study area).

The study area has a continental montane climate. Annual mean 

temperature at Big Timber is 8.3°C (39°C to -29°C). I used a 

correction of -2 C° per 304.8 m elevational increase to determine the 

average annual mean temperatures of the study area. These temperatures 

are approximately 5.5°C at lower elevations and -3.7°C at the highest 

elevations. Precipitation varies from less than 51 cm at the lower
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elevations to 178 cm at higher elevations (Johnson 1977). Fifty- 

percent and 75-80% of the precipitation is in the form of snow at lower 

and higher elevations, respectively (Dakotas Planning Team 1978).

Drought conditions were present over the study area in 1985.

Annual precipitation for all 3 stations ranged from 71% to 85% of 

average. All 3 stations reported 7 to 9 months of below average 

precipitation. During the critical spring growing period, April-June 

(wettest,months of the year), all stations reported at least 2.54 cm 

less precipitation than average for each month except May at Livingston 

12 S (Table I). Above average temperatures of up to 4 C° occurred 

during the months of April-June. Annual mean temperature was slightly 

below the long term average due to below average temperatures in 

August-December with an abnormally cold November.

Above average annual precipitation was recorded for all stations 

in 1986 with Big Timber receiving the greatest amount, 131% of average 

(Table I). The wettest months were April, June, and July. Plants 

responded positively to this increased moisture and appeared more 

vigorous and lush than in 1985. Annual mean temperature was only 

slightly above the long term average with positive deviations recorded 

continuously from March-June. March showed the greatest positive 

deviation from average of 6.1 C0 (N.O.A.A. 1985-1986).

• Vegetation

.Most of the study area was forested. The limber pine (Pinus 

flexilis) series was found at the lowest elevations that could support 

conifers but may be found at elevations up to 2438 m on steep, dry.



Table I. Deviations from normal precipitation (listed as precent of normal) 
recorded from three weather stations. Big Timber, Livingston 12 S, 
and Mystic Lake, 1985-1986. Monthly and annual normal precipitation 
values (cm) listed in parentheses for 1985 are the same for 1986.

Percent of Normal Precipitation

1985 1986
Station April May June Annual April May June July Annual

Big Timber 37% (3.6) 29% (7.5) 38% (6.7) 71% (38.6) 261% 56% 140% 205%(2.7) 131%

Livingston 12S 26% (3.5) 88% (7.0) 59% (6.5) 85% (41.7) 172% 32% 113% 207%(3.5) 104%

Mystic Lake 7% (8.0) 68% (9.2) 67% (7.6) 77% (64.2) 64% 48% 121% 183%(5.1) 105%



8

rocky, slopes. The Douglas-fir (Pseudotsuga menziesii) series is . 

located between the limber pine and higher elevation (approximately 

1981 m) subalpine fir (Abies lasiocarpa) series. Isolated Douglas-fir 

were present at elevations up to 2286 m on drier, warmer sites. The 

spruce (PjLcea spp.) series occupied cool moist sites between the 

Douglas-fir and subalpine fir series. Subalpine fir was the. 

predominant series at higher elevations throughout the study area and 

ranged from 1981 m to 2926 m (timberline). Throughout most of the 

study area (usually below 2743 m) lodgepole pine (Pinus contorts) 

occurred as a serai species. Patches of aspen (Populus tremuloides) 

occurred throughout the study area, usually in areas having a high water 

table. In the Elk Creek drainage, aspen formed an important persistent 

serai community. Near timberline and sometimes extending into the 

subalpine zone, the whitebark pine series occupied areas too dry to 

support subalpine fir and too cold for limber pine and Douglas-fir.

Many times whitebark pine was found in the subalpine zone in association 

with subalpine fir (Pfister et al. 1977).

Nonforested areas ranged from dry grassland, forb, and sagebrush 

(Artemisia spp.) to wet site forb and sedge (Carex spp.) communities. 

Sparsely vegetated alpine tundra occurred above 2926 m.

Administration and Land Use

Nearly all of the study area is located in Sweet Grass County, 

Montana. The Gallatin National Forest (G.N.F.) controls nearly 66% of 

the study area and the Custer National Forest (C.N.F.) controls the 

remainder (Figure I). Private land surrounds all but the southern



9

portion (Absaroka-Beartooth Wilderness) of the study area with numerous 

scattered tracts of private land located in the East Boulder River and 

Elk Creek drainages.

Cattle and domestic sheep grazing are the primary agricultural 

activities in the study area. The G.N.F. administers 4 cattle grazing 

allotments totaling approximately 400 animals (Greer 1987). Grazing 

dates run from the first part of July into October (Carl Ronneburg 

pers. commun., U.S.F.S., Big Timber District). The C.N.F. administers 

2 cattle grazing allotments totaling 125 animals (Greer 1987).

Timber harvest is occurring in the East Boulder River drainage and 

roads have been completed for future harvest in the Upper Deer Creek 

drainage. No mining operations are active within the study area but 

approval is expected in 1988 for an exploratory adit (Jackpine) for a 

platinum-palladium mine located near the East Boulder River between 

Canyon and Brownlee Creek drainages. Hunting, fishing, hiking, 

camping, and sightseeing do occur on the study area but these 

activities are minimal due to limited public access.
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METHODS 

Bear Capture

Trapping operations extended from mid May until 10 July in 1985 

and from the first week in May to the end of June in 1986. Bears were 

captured using Aldrich snares placed in the open end of a log cubby or 

placed over a hole ("hole set") dug into the ground. Cubbies were 

constructed from fallen or standing dead trees. Log sides of the cubby 

were held together with wire and bracing poles pounded into the ground. 

Snares used were .476 cm diameter steel cable. In most cases, the 

snare and chain were wrapped around a heavy drag log. Some trap site 

locations necessitated attaching a short length of chain to a tree 

standing next to the cubby.

Rotten meat baits were used (primarily road killed deer but also 

cattle, pigs, fish, bacon grease, beaver, and raccoon). Most bait was 

placed in plastic garbage bags and allowed to "ripen" before being 

placed in a cubby.

Captured bears were immobilized with an intramuscular injection 

of 200 mg Ketaset (Ketamine hydrochloride) and 100 mg Rompun (Xylazine 

hydrochloride)/45.4 kg body weight. A freeze dried concentrate of 

Ketaset-Rompun was used which provided the required dosage in I cc of 

liquid. The drugs were administered by a hand held blow gun or by 

hand injection if necessary.
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Most bears could be approached 5-10 minutes after injection.

After immobilization, bears were weighed and eye lubricant was applied 

to the eyes. Total length, head, neck, and chest girth, and front and 

rear foot pad measurements were recorded. Total length was measured 

from the tip of the nose, along the dorsal side of the spine, to the 

tip of the tail. Head girth was the circumference around the head, 

anterior to the ears. Chest girth was measured after exhalation with 

the tape placed just posterior to the shoulder blades. Foot pad 

measurements were taken on the side opposite the captured foot. Foot 

pad length and width were measured. The distance from the distal end 

of the foot pad to the distal end of the middle toe pad and to the tip 

of the longest claw was recorded. An upper or lower premolar was 

extracted for cementum annulus aging according to the technique in 

Stoneburg and Jonkel (1966). Matson's laboratory (Milltown, Montana) 

aged the premolars. Yellow plastic rototags with black numbers and 

colored streamers made of armortite were placed in each ear allowing 

identification of individual bears. Color and condition of pelage was 

noted for all bears. Reproductive status of females was also noted.

Bears meeting or exceeding specific weight requirements, 41 kg for 

females and 68 kg for males, were radio collared with transmitters 

(150-152 MHz) from AVM Inc., Champaign, Illinois. In an effort to 

reduce discomfort for the bear, a layer of foam padding was taped to 

the inside of the conveyor belt collar during 1985. However, foam 

padding was riot used in 1986 as it quickly wore away, allowing bears to 

more easily remove their collars. Instead of foam padding, 2 to 3 

layers of electrical tape were wrapped around leather collars.
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Canvas webbing spacers were again used to allow the collar to rot away 

and fall off in approximately two years (Greer 1987).

If minor cuts or external injuries were noticed, bears were 

injected intramuscularly or subcutaneously with (1.5 cc/45.4 kg bear 

weight) a general antibiotic (Flo-cillin). A topical antiseptic spray 

was also applied to cuts and scratches.

After completion of data gathering, a bear was placed in the shade 

on its chest, legs splayed outward. A piece of paper or pine bows were 

placed over the head to ward off flies until the bear recovered.

Radio Relocation

Most radioed bears were located at least 2 times/month with nearly 

all females being located an average of once each week. A Piper 

Supercub was used for aerial locations. Most locations were obtained 

in the early morning between 0545 and 1000 hours. A 4-element rotating 

Yagi antenna, mounted on the belly of the aircraft was used to locate 

radioed bears.

Ground radio tracking was performed on foot with a handheld 2 

element tinkertoy Yagi antenna (Telonics) and a 4-band, 12-channel, 

receiver (AVM Inc.). Ground locations were recorded only if I saw the 

animal, was near the animal and discovered its tracks, was near the 

animal and heard it, or was near the animal and could triangulate its 

location by using signal strength and topography. Most ground 

locations were recorded only after a visible or audible cue.
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In early spring 1986, most adult females were radio-tracked on 

foot and visually observed to determine if they had cubs. Tracking in 

snow was also used to determine, if females had cubs.

All relocations were recorded on 1:24000 and 1:62500 U.S.G.S. 

topographical maps. For all locations, Universal Transverse Mercator 

(UTM) coordinates, elevation, aspect, a brief site description, and 

whether the animal was visually observed were also recorded.

Activity Monitoring

Twenty-four hour activity monitoring was performed once per month 

in August 1985, September 1985, June 1986, and August 1986. Monitoring 

was done twice per month in July and September 1986. Monitoring sites 

were located on ridgetops to facilitate locating as many bears as 

possible. I used a portable dual' 2-element Yagi antenna supported from 

a hand held 3 m long telescoping aluminum pole equipped with a Telonics 

TAC-5 null-peak system. All antenna components were of non-ferrous 

materials. A magnetic compass mounted on the antenna was used to 

obtain bearings.

In 1985, monitoring sessions were performed at 2-hour intervals.

In 1986, radio monitoring was done at 1-hour intervals during daylight 

and 2-hour intervals between sunset and sunrise. All times of day are 

listed as Mountain Standard Time (MST).

A bearing was recorded when a null in the signal was obtained. 

Activity was determined from changes in radio signal strength or 

integrity. I listened to signals for up to 3 minutes to determine 

activity. Garshelis and Felton (1980) indicate changes in signal
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strength or integrity do not positively indicate activity. Most bears 

in this study were not equipped with motion sensitive radio collars. 

Those bears so equipped had radios that changed pulse modes 

infrequently or not at all. Personal observations indicated signal 

strength and integrity changed with activity. For each session, I also 

recorded relative temperature and weather conditions.

Female bears with and without cubs provided the majority of 

observations. Garshelis and Pelton (1980) found females with cubs had 

higher levels of activity than solitary females. Females with cubs in 

this study may affect the actual probablility of activity but not the 

relative probabilities of activity examined in the results. Garshelis 

and Pelton (1980) found males generally had higher levels of 

activity than females. Only 3 out of 12 bears located during the 

monitoring sessions were males and do not significantly affect the 

overall results. Any bear located infrequently during a session was • 

not included in the analysis.

Activity was recorded as active (+1) or inactive (-1) and

probability of activity was calculated as the number of observations

active divided by the total number of observations for a particular

period (Karting 1985). Differences in probability of activity were

determined using Chi square (X ). Significance was noted at the

p=0.05 level. The values were computed using the lowest observed

probability of activity, from all sessions within a temporal period, as
2

the expected probability of activity. The dark period X ,analysis 

required using the highest observed probability of activity as the
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expected probability of activity because one session had zero 

probability of activity. For the remainder of this discussion, 

activity is understood to mean probability of activity.

In the activity analysis, I examined bear activity relative to 3 

phases of the moon (full, new, and last quarter). A session was 

included in a particular phase if it occurred within 3 days of the 

center of that phase.

Black Bear Denning

Thirty-three black bear den sites were located from a fixed-wing 

aircraft during the winter months of 1984-87. Three radio-collared 

bear den sites were visited on foot in 1986 and 5 dens (one 1986 spring 

maternal den) were visited in 1987. For each bear den, elevation, 

aspect, and slope were obtained from U.T.M. locations plotted on 

U.S.G.S. topographic maps. For the dens I visited, the approximate 

size and construction was also noted. Significant differences in 

physical characteristics of den sites were noted at the p=0.05 level.

Fall Food Production Indices 

Whitebark Pine Transects

Four whitebark pine transects were established on the East Boulder 

Plateau. Transects were located near a road for easy accessibility.

Ten trees were chosen for each transect. Using orange tree marking 

paint, each tree was marked with a number (I through 10) with most 

trees having 3 horizontal bars below the number. Only new cone



16

production for a tree was recorded. Techniques used in counting cones 

and locations of each transect are given in Appendix B.

Hawthorn Transects

Four hawthorn berry production transects were established in the 

fall of 1985. Two transects were located in the Elk Creek drainage and 

2 were located near the West Boulder Guard Station. Each transect was 

composed of 10 shrubs. Special procedures for counting berries and 

specific locations of the hawthorn transects are included in Appendix 

B.

Scat Collection

Black bear scats less than I month old were collected wherever 

they were found. For each scat, the date, approximate age, UTM 

coordinates, elevation, habitat type (if possible), and topography were 

recorded.

During the scat analysis, some difficulty was encountered in 

■distinguishing whitebark pine from limber pine nuts. One scat, 

although listed as contaning whitebark pine in the scat analysis, 

probably contained limber pine nuts. Limber pine and Douglas-fIr 

completely surrounded the dry steep sloped area where the scat was 

found. Clark's nutcrackers (Nucifraga Columbiana) were also utilizing 

the limber pine cones and dropping many, making them available to 

bears. This evidence suggests bears could have been using limber pine

nuts in 1986.
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Results from scat analysis were used as an indicator of general 

food habits. Analysis included listing the genus (and sometimes 

species), plant parts eaten (stems, leaves, flowers, etc.), and percent 

volume of the plant in the scat. Percent volume of animal matter, if 

present, was also listed.

Results were also listed as Importance Value percent (IV%) in an 

effort to reduce some of the error associated with comparing foods 

having variable digestibilities in the bear gut. Mealey (1975) and 

Graber and White (1983) indicated comparisons of percent volume and 

percent frequency reduced some of the distortion associated with 

differences in digestibilities of bear foods. Elements of volume and 

frequency are present in the importance value percent expression.

Vegetation and Habitat Type Analysis

Climax habitat types may not be the "best" system describing bear 

habitat but a common classification system must be utilized to enhance 

communication between resource managing agencies (Greer 1987). Much of 

our forests are already mapped and the production of particular plant 

communities and biomass production potential can be inferred from 

knowing the climax habitat type (Despain 1986). After using the 

climax classification system to narrow down areas where potential land 

management operations could affect bears, more intensive habitat site 

analysis may be necessary.

Habitat and vegetation analyses followed techniques modified from 

Pfister et al. (1977) and Matson and Despain (1985). Overstory 

component types were outlined on mylar overlays of 1:24000 U.S.F.S.
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color aerial photos. The 1986 spring and fall locations were then 

plotted on these overlays. Using the photos with the plotted bear 

locations, relocation sites were then visited as close to the time of 

relocation as possible.

Once the relocation area was found, I searched for evidence of 

bear activity (scat, track, etc.). If evidence was found, I 

incorporated the site somewhere in the 375 m^ circular plot. Attempts 

were primarily directed at placing a plot in an area representative of 

the relocation. Within each plot, all habitat type indicator species 

and all known bear food plants were noted. An ocular estimation of 

canopy coverage for each species (within the whole plot) was recorded. 

Pfister et al. (1977) indicated this method of estimating canopy 

coverage provided reasonable accuracy and required less time than , 
analyzing many small quadrats (Daubenmire frames) within the plot.

Other plant species were only identified if they occupied 5% or greater 

canopy coverage (Mattson and Despain 1985). Plant species names and 

identification followed Dorn (1984) and Craighead et al. (1963). For 

relocation points located near ecotones, distance to open meadow or 

timber cover (whichever was appropriate) was noted.

For spring relocations, a sample of 10 Daubenmire plots within 

each macroplot was used to develop a grass and forb production index. 

Within each microplot, canopy coverages were ocularly estimated for all 

habitat type indicator species, all bear foods, and all plant species 

occurring at greater than 5% canopy coverage within the macroplot. 

Grasses and forbs were then clipped, separated, and wet weights of each 

recorded. One wet sample was retained to obtain a dry weight
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comparison and estimate percent water. Wet samples were air dried for 

1-2 weeks before reweighing. Fall relocations were analyzed in the 

same manner as the spring locations but production measurements were 

omitted.

After completion of field work, overstory component-type polygons 

were transferred from color photo overlays to 1:24000 mylar 

orthophotoquad maps. Habitat types were assigned to the polygons and 

annual home range plots from selected female bears were placed over the 

orthophotoquad maps to determine preference and availability of 

habitats for each bear.

Analysis of Female Black Bear Habitat Use

The topic of habitat availability and an animal's use of habitat 

has generated much debate and many different methods to quantify and 

analyze habitat use (Neu et al. 1974, Johnson 1980, Alldredge and Ratti 

1986, McLellan 1986). Johnson (1980) presented a method of analyzing 

habitat use and availability based on ranks and showed that similar 

results could be obtained even if particular portions of an animal's 

available habitat were included or excluded. This method appeared to 

most closely suit my situations in habitat analysis. The methods of 

Neu et al. (1974) also seemed reasonable to test for indications of 

female black bear use of particular habitats in proportion to 

availability. In concurrence with Johnson (1980) and McLellan (1986), 

"preference" and "avoidance" are unrealistic terms describing bear use 

of habitat. Since all habitats within a bear’s home range and/or 

territory probably satisify some need, I prefer describing habitat use
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in terms of relative importance compared to all other habitats within a 

bear’s home range/territory.

Available habitat for females only included habitat inside the 

convex polygon of their 1986 home ranges. Total available habitat was 

then summed for all 5 females. One location, from a 4-year old female 

(1-85) with 2 cubs, was excluded from the analysis because I thought 

this location represented an exploratory movement and inclusion would 

have overestimated her available habitat. This female also made a late 

fall migration from the Meyers Creek area to the Long Mountain area. 

This migration encompassed a small area of habitat I felt she primarily 

used as a travel corridor. I excluded this travel area when 

calculating her useable available habitat. Another female (11-85), 

with 2 cubs, made a migration from her spring-summer home range onto 

the East Boulder Plateau. As with bear 1-85, a portion of 11-85’s 

yearly home range, having no radio locations, was excluded from the 

habitat analysis. I felt this area represented a travel corridor and 

was not of primary importance to this bear. The percent of available 

habitats is less skewed than Greer's (1987) and is probably a result of 

the different parameters I used in defining available habitat.

Home Range Analysis

Home range size, using the convex polygon method (Mohr 1947), 

average activity radii (AAR), and rates of animal movements (RAM) in 

km/hour, were calculated by using the computer program TELDAY (Lonner 

and Burkhalter 1983). Other researchers have pointed out the problems 

associated with the convex polygon method in relation to the unused
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portions of area within the home range and sensitivity to sample size 

(Jenrich and Turner 1969, Macdonald et al. 1980, Voigt and Tinline 

1980). I used AAR (Hayne 1949) as an index of home range size for 

comparisons between bear sex and reproductive groups. Average activity 

radii do not provide an area estimate of home range but are easy to 

calculate and are useful for comparisons between animal groups (Slade 

and Swihart 1983).

In 1985, females having 10 or more and males having 8 or more 

location points were included in the home range analysis. Females 

having greater than 15 and males having greater than 17 locations were 

used in the 1986 analysis. Multiple locations at den sites were 

excluded from the analysis to avoid biasing weighted mean values.

Rates of animal movement (RAM) in km/day were used in the analysis 

of bear movements rather than the distance between successive location 

points because of the variation in time between successive bear 

locations. The AAR and RAM values were weighted in the analysis 

according to the number of relocation points. A series of analysis of 

variance (AOV) or t-tests were used in detecting differences between 

bear groups. Mean values were determined significantly different at

p<0.1.
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RESULTS

Activity Monitoring

A total of 8 24-hour activity monitoring sessions were conducted 

in August and September 1985 and June through September 1986. Although 

sessions consisted of 24 continuous hours, high winds, rain, and 

electrical storms sometimes made continuous monitoring impossible.

Data are listed according to night, dawn, daylight, and dusk, 

(Table 2) and in I hour timeblocks (Figure 2). Crepuscular periods 

included the sampling periods I hour before, I hour after, and the hour 

containing sunrise and sunset.

Table 2. Twenty-four hour monitoring of bears active (+) and inactive 
(-) as grouped by temporal periods. Sunrise, sunset (by hour 
timeblock, MST), and moon phase in the Beartooth Face study
area are listed for each session for the years 1985 and 1986.

Activity
Date Moon Phase Dark Dawn Day Dusk Sunrise Sunset

17 Aug 1985 New 4+/8- 2+/0- 34+/0- 6+/0- 0500 1800
4 Sep 1985 Last Qtr, 0+/7- 3+/0- 12+/0- 2+/0- 0500 1800

24 June 1986 Full 3+/4- 8+/0- 61+/5— 8+/0- 0400 2000
I July 1986 Last Qtr. 1+/4- 9+/2- 47+/0- 11+/0- 0400 2000
29 July 1986 Last Qtr. 5+/5- 10+/1- 56+/0- 14+/0- 0400 1900
18 Aug 1986 Full 8+/7- 7+/0- 46+/1- 11+/0— 0500 '1900
2 Sep 1986 New I.5+/3- 6+/0- 23+/0- 8+/0- 0500 1800
29 Sep 1986 Last Qtr. 7+/8— 8+/0- 23+/1- 12+/1- 0600 1800

Totals 29.5+Z46- 53+/3- 302+/7- 72+/.1-

Probability of Activity O .39 0.95 0.98 0.99
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Figure 2. Black bear probability of activity along the Beartooth Face,
listed in I hour timeblocks (MST). Data are combined for 1985 
and 1986. Solid vertical lines illustrate median crepuscular 
period hours and hashed lines indicate the range of crepuscular 
hours for all sessions.
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No differences in activity were noted among sessions for the dawn, 

daylight, dusk, and dark periods (X^=1.488, 7 d.f.; 1.429, 7 d.f.; 

0.385, 7 d.f.; and 6.280, 7 d.f.; respectively), and they were pooled 

according to temporal period. The 3 "light" periods were not different 

(X^=0.340, 2 d.f.) and were pooled. The "light" period activity was 

significantly greater than dark (X^=382.000, I d.f.). Nocturnal 

activity was compared under 3 phases of the moon (last quarter, full, 

and new) and no significant difference was detected (X^= 1.870, 7 

d.f.).

Throughout the daylight hours, activity.was relatively high while 

the crepuscular periods showed transition from the relatively inactive 

dark hours. A slight increase in probability of activity occurred at 

2200 (dark hours). This increase was probably a result of the small 

sample size for that hour (N=4). Black bears in the, Beartooth Face 

exhibited the least activity at 0200 (Figure 2). Amstrup and Beecham 

(1976) found the lowest activity for black bears was between 0100 and 

0400.

Black Bear Denning

Analysis of Slope, Elevation, and 
Aspect

. Mean slope and elevation of black bear dens did not differ between 

sexes in 1984-85, 85-86, and 86-87 (Table 3). The sexes were pooled 

for each year and no differences in slope or elevation were detected

among years.
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The majority (61%) of all male and female dens were located on 

northerly aspects (Figure 3). Only 9% of all dens were located on 

east, west, or flat aspects while 30% were located on southerly 

aspects.

Den Emergence and Entrance

Black bear den emergence dates were not determined in the spring 

of 1985. No late fall radio flights were made in 1985 and thus 

estimates of denning entrance were not possible. However, all radioed 

bears were still active on 29 September 1985.

Table 3. Slope and elevation of dens for male and female black bears
for winters 1984-85, 1985-86, and 1986-87 along the Beartooth 
Face. Sample size is in parentheses.

Year
Mean slope (in degrees) Analysis (2-tailed,p=0.05)
Males Females Overall mean t-value

1984-85 31.3 (3) 29.0 (4) 30.0 (7) 0.7906, 5 d.f.
1985-86 28.4 (5) 27.0 (9) 27.5 (14) 0.3216, 12 d.f.
1986-87 20.3 (3) 28.9 (8) 26.6 (11) 1.9079, 9 d.f.

F-value (AOV)
Analysis among years, combined sexes 27.7 (32) 0.7424, 2,29 d.f.

Mean elevation (meters) Analysis (2-tailed,p=0.05)
Year Males Females Overall mean t-value

1984-85 2266 (3) 2274 (4) 2270 (7) 0.0425, 5 d.f.
1985-86 2233 (6) 2159 (9) 2189 (15) 0.5753, 13 d.f.
1986-87 2352 (3) 2265 (8) 2289 (11) 0.5075, 9 d.f.

F-value (AOV)
Analysis among years, combined sexes 2239 (33) 0.6369, 2,30 d.f.

Spring and fall 1986 provided the most reliable estimates of bear 

emergence from and entrance into dens. Black bears were still in dens 

the first week in March. However, I female did emerge from her den
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site (7 March 1986) as a result of human disturbance. This female 

relocated to a new den site. Bears began emerging from den sites by 

the first week of April and were active at least part of the day. 

Eight of 13 radio-collared bears were active by the second week in 

April.

N

Figure 3. Number of bear dens located on various aspects on the
Beartooth Face from 1984-85, 85-86, and 86-87. One den site 
was considered flat.

Den entrance dates are more accurate for 1986-87. Nearly all 

radio-collared bears denned between the last week in September and 31 

October. One collared subadult female did not den until some time 

after 31 October (Figure 4). Although denning was taking place, the 

weather was quite warm and mild during many days in October.

Bear Den Relocation

Within a denning season, 20% (N=l5) of the bears relocated to new 

den sites in 1985-86 and 18% (N=Il) relocated to new dens in 1986-87.
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In 4 out of 5 instances, females relocated to new dens during my study. 

Human disturbance caused 3 out of 5 cases of den relocation. Two of 

the 3 were females with yearlings, the other was a barren female.

One female relocated to a new den site in 1986 for use as a maternal 

den for her cubs. Although she remained at this maternal den until 

approximately 8 May, I did observe her making excursions from the den 

area prior to this date.

Figure 4. Number of bears entering dens during selected week 
intervals in 1986 on the Beartooth Face study area.

Post Denning Behavior of Females 
With Cubs

In early spring 1986, all 4 females with cubs spent much of their

time on moderately steep, sparsely timbered, dry, rocky, limestone 

outcrops until the first week in May. All 4 females were found above
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2134 m while all other active bears were found at lower elevations. 

Females with cubs remained within 0.7 km of their original den site 

until May. After the first week in May, all bears, including females 

with cubs, were active and had left the vicinity of their dens.

General Den Characteristics

I was able to visit 8 bear dens during the study period. Three 

of the dens were located in rock crevices with evidence of partial or no 

excavation. Two others were located under rock outcrops and partial" 

excavation was noted. The 3 remaining dens were completely excavated

and 2 of these were under the bases of large dying or dead evergreens
>

(Table 4).

Most den entrances slope downward and open into a chamber 

approximately 2-3 m from the entrance. Usually the den entrance is 

constricted (0.4 m in diameter) but becomes relatively spacious further 

in the chamber (0.5-1.0 m high by 1.5 m wide). Some dens contained 

nest material consisting of evergreen boughs but others had none. From 

flight descriptions and actual visitation of den sites, 58% of the dens 

were associated with moderately steep (20-40°) rock or talus outcrops.

Fall Food Indices■

Whitebark Pine Indices

All cones counted in 1985 were large, easily spotted, and were 

believed to be mature. Mature cone counts ranged from 1.5 to 21.1 

cones/tree in 1985. In 1986, no mature cones were counted. Cones 

counted in 1986 were relatively small and were considered immature. 

No difference between yearly means within stands was found for the



Table 4. Structures associated with bear dens observed in 1985-86 and 1986-87 
on the Beartooth Face. Data includes 4 den sites visited prior to 
1985 (Claire Simmons pers. commun.) and 4 other sites not visited on 
foot but visually observed from a fixed-wing aircraft.

Type of Den

Rock crevice
Rock

outcrop/talus
Under

boulder
Under

tree stumps/roots
Complete

excavation

Number 3 4 4 3 2

Percent
each type 18.75 25 25 18.75 12.5

% Requiring
excavation 78.5

Percent
natural dens 12.5
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Gallatin National Forest (t=1.41, 18 d.f.), and Forge Creek (t=1.49, 

18 d.f.) transects. A significant difference was detected for the 

Picket Pin (t=2.71, 18 d.f.) and Brass Monkey (t = 2.03, 18 d.f.) 

transects (Table 5).

Table 5. Number of cones counted on whitebark pine transects located 
on the East Boulder Plateau. Mature (M) and immature (I) 
cone counts are given.

Transect

Picket Pin Gallatin N. F. Brass Monkey Forge Cree
1985 1986 1985 1986 1985 1986 1985 1986

Tree#
M M\I M M/I M M/I M M/I

I 12 0/0 10 0/0 0 0/0 23 0/3
2 5 0/1 0 0/0 27 0/0 0 0/0
3 66 0/12 0 0/0 2 0/0 0 0/0
4 55 0/20 5 0/0 12 0/0 0 0/0
5 I 0/2 0 0/0 0 0/0 0 0/0
6 * 5 0/4 0 0/0 10 0/0 I 0/0
7 17 0/4 0 0/0 0 0/0 ; 0 0/0
8 45 0/29 0 0/0 8 0/0 14 0/0
9 2 0/0 0 0/0 0 0/0 0 0/0

10 3 0/1 0 0/0 0 0/0 0 0/0

Mean 21.110/7.3 1.5|0/0 5.9|0/0 3.8|0/0.:

One-way AOV and the Least Significant Difference (LSD) tests 

were used to detect differences of means between transect stands for 

1985 and 1986 (Table 5). The Picket Pin stand mean differed 

signficantly (p=0.005) from the Gallatin, Brass Monkey, and Forge Creek 

stands in 1985. The Gallatin, Brass Monkey, and Forge Creek transects 

did not differ signficantly in 1985 (p>0.05). No transects differed in

1986.
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Hawthorn Indices

Analysis of variance (with LSD tests) indicated no significant 

differences among transect production means in 1985 (F=2.589, 3,36 

d.f., p>0.05). Transect production means did differ in 1986 (F=7.17, 

3,36 d.f., p<0.05). with the West Boulder transects (Hawthorn #3 and 

#4) having greater production than the Elk Creek transects (Hawthorn #1 

and #2).

Hawthorn transects #T, #2, and #3 all had significantly greater 

production in ,1986 than 1985, (t= -3.16, -1.79, and -3.39, 

respectively, p<0.10). No difference (t=l.46) in production was noted 

between years for Hawthorn #4 (Table 6).

Table 6. Fruit production for hawthorn (Crataegus spp.) shrubs on the 
Beartooth Face for Autumn 1985 and 1986.

Shrub # Hawthorn #1 
1985/1986

Hawthorn #2 ■ 
1985/1986

Hawthorn #3 
1985/1986

Hawthorn #4 
1985/1986

I 1/10 1/48 15/292 17/108
2 11/53 14/3 101/311 23/160
3 1/42 11/1 11/55 75/280
4 0/16 25/86 1/0 5/13
5 1/11 4/9 10/139 238/45
6 14/35 1/8 13/435 60/131
7 17/47 11/3 6/48 22/51
8 1/8 15/48- 6/10 21/44
9 9/40 0/25 43/267 40/191
10 29/280 11/25 10/37 3/3

Mean 8.4/28.0 9.3/25.6 21.6/179.4 50.4/102.6
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Food Habits

Seventy-seven and 98 scats were collected in 1985 and 1986, 

respectively. Most scats were collected in the spring, summer, and 

early fall. In May and September, 1985, few scats were collected 

(Table 7). Only I scat was collected in April, 1986 and it consisted 

of 100% deer (Odocoileus spp.) material. The April scat was not 

included in Table 8. Only I scat was collected in October, 1986 and 

its results are included in the fall category (Table 8). Occasionally 

in 1986, scats were found in concentrated feeding sites (cow carcass or 

hawthorn shrub patches) and I collected less than half of the scats 

encountered to avoid overrepresentation of these particular foods. 

Analyzed black bear foods were broken down into as many as 9 categories 

(graminoids, shrubs, trees, forbs, sporophytes, insects, mammals, 

birds, and other-debris) and within these groups, identification of 

items to genus or species was often possible.

Bears showed seasonal use of all food categories for both years 

(Figure 5 and Figure 6). Relative volumes of foods found in the scats 

are listed in Appendix C.

Graminoid Use

Graminoids dominated the yearly diet in volume percent and 

relative importance for both 1985 and 1986. The highest graminoid use 

occurred during spring. In 1985, graminoids constituted 1.8 times more 

volume than forbs (Table 7). During the spring 1986, graminoids



Table 7 Black bear scat analysis results for 1985. 
particular item. Importance value percent ̂

Values listed are volume percent of a 
for food groups is listed in parentheses.

Food item Year Season

1985 Spring Summer
(N-77) (N=Ol) (N-36)

Pinus albicaulis 2.6 2.8
Total trees 2.6(0.19) 2.8(.23)

Ribes spp. 3.3 7.1
Cornus stolonifera 0.52 1.1
Total shrubs 3.8(0.86) 8.2(4.1)

Equisetum spp. 22.3 29.5 14.0
Total sporophytes 22.3(23.3) 29.5(31.2) 14.0(11.7)

Bromus spp. 0.2 0.4
Carex spp. 0.3 0.8
Elymus spp. 1.3 2.8
Poa spp. 0.6 0.7 0.7
Grass/Sedge 24.7 35.3 19.9
Total graminoids 27.1(34.3) 36.8(46.6) 23.8(29.6)

Forbs 0.7 1.5
Agoseris spp. 
Angelica spp.

0.2
1.1 2.4

Tragopogon spp. 5.8 2.7 5.3
Trifolium spp. 1.3 2.1 1.0
Apiaceae 0.3 0.8
Clatonia lanceolata 
Taraxacum officinale

0.4
13.6 15.2 14.7

Total forbs 23. 5(24.5) 20.8(16. I) 25.7(29.9)

Month

May
(N-4)

June 
(N-2 7)

July 
(N-2 7)

August
(N-9)
11.1

11.1(3.8)

September
(N=I)
100

100(100)

0.6
0.6(0.05)

28.3
2.8

31.1(52.8)

33.9
33.9(40.9)

18.0
18.0(13.9)

2.2
2.2(0.8)

5.0
70.0

75.0(92.3)

0.9

30.2
31.1(35.1)

0.6

3.7
0.9
22.8

28.0(33.7)
11. I

11.11(3.8)

0.9 3.3

3.8

16.3
20.0(6.2)

3.1 
1.9 
0.9
1.1 

15.0
20.9(16.9)

3.2 
7.0
1.3

15.9
29.4(30.4)

11.1
14.4(9.8)



Table 7. Continued
Food item Year Season

Microtus spp.

1935

0.3

Spring Summer

Deer 2.5 5.4
Total mammals 2.8(0.5) 5.4(1.8)

Ants 5.4 4.2 6.4
Yespidae-Wasp 0.7 1.4
Total insects 6.1(6.8) 4.2(2.4) 7.8(10.4)

Total other 11.7(9.6) 8.7(3.7) 12.3(12.3)

Month

May June July August September

0.7
0.7(0.06)

19.6
19.4(19.8)

5.0

5.0(1.5)

4.1

4.1(2.3)

7.1
1.9

9.0(10.8)

4.4

4.4(3.0)

10.0(4.8) 14.4(11.1) 6.1(6.2)

I. Importance value percent is the importance value of an item divided by the sum of the importance 
values of all items and then multiplied by 100. Importance value is expressed as:

(Total volume of an item)X(Number of scats of an item)

(Total number of scats)2



Table 8. Black bear scat analysis results for 1986. Values listed are volume percent of a 
particular Item. Importance value percent^ for food groups Is listed in parentheses.

Food Item Year Season Month

1986 Spring Summer Fall May July August September
(N-98) (N=43) (N=34) (N-17) (N=24) (N-18) (N-IO) (N-24 ) (N-16)

Pinus albicaulls 2.9 2.9 10.6 4.2 5.9
Total trees 2.9(0.3) 2.9(0.2) 10.6(2.7) 4.2(0.3) 5.9(0.8)

Ribes spp. 6.6 19.1 27.1
Symohorlcarnos spp. 1.6 0.6 6.5 1.4 6.9
Crataegus douglasll 9.9 4.1 10.3 25.9 9.7 14.6 27.5
Prunus Virginia 4.5 9.1 7.7 12.9 8.1
Vaccinium globulare 0.9 2.7 3.8
V. scooarium 6.1 5.9 17.7 8.3 18.8
Total shrubs 29.6(31.9) 4.7(0.5) 47.1(69.5) 57.7(80.5) 11.1(2.8) 66.7(92.5) 61.3(84.2)

Equisetum spp. 2.8 4.4 2.1 0.9 10.6 2.9 0.9
Total sporophytes 2.8(0.5) 4.7(0.5) 2.1(0.2) 0.9(0.I) 10.6(4.1) 2.9(0.2) 0.9(0.I)

Carex spp. 0.8 4.7 5.0
Poa spo. 7.9 16.9 1.5 15.8 19.2 5.0
Poa oratensis 0.9 2.1 3.8
Grass 1.8 0.9 2.9 2.3 2.2 4.2 2.5
Grass/Sedge 22.7 38.5 7.4 11.2 61.5 10.0 6.0 7.9 10.9
Total graminoids 34.2(46.8) 58.4(79.4) 11.8(6.8) 18.2(13.9) 81.0(97.0) 31.4(23.8) 11.0(5.2) 12.1(3.8) 18.4(11.6)

Forbs 1.0 2.0 0.3 2.5 1.4 1.0
Trifolium spo. 1.6 2.4 4.7 5.0 1.3 5.0
Claytonia lanceolata 0.2 0.5 1.1
Heracleum lanatum 1.6 2.8 0.4 1.8 6.7 1.5 1.9
Taraxacum officinale 9.6 14.8 8.1 1.8 5.0 28.6 27.5 1.9
Tragooogon dubius 3.7 3.1 6.8 7.5 23.0
Total forbs 17.8(15.1) 23.1(17.5) 17.9(13.3) 8.2(2.I) 7.5(1.3) 45.3(68.7) 58.0(72.7) I.3(0.I) 8.8(2.2)



Table 8. Continued
Food item Year Season

1986 Spring Summer Fall

Deer 2.0 3.6 0.3
Cattle 1.0 2.7 0.3
Black Bear 1.0 2.9
Total mammal 4.0(1.2) 3.6(0.7) 5.6(0.9) 0.6(0.2)

Ants 4.1 3.1 6.8
Grasshopper 0.2 0.4
Total insects 4.3(2.7) 3.1(0.8) 7.2(6.5)

Total birds 0.3(0.01) I.8(0.2)

Total other 4.1(1.6) 2.7(0.4) 5.4(2.7) I.4(0.2)

Month

May June July August September

2.3

2.3(0.4)

4.4 1.7 16.0

3.8
4.2

7.9(1.2)

0.3
0.3

0.6(0.2) 

0.6

4.4(0.5) I.7(0.6) 16.0(12.6) 0.6(0.2)

4.8(0.8) 15.0(9.4) I.5(0.2)

I.9(0.2) 

I.6(0.2)

I. Importance value percent is the importance value of an item divided by the sum of the* importance 
values of all items and then multiplied by 100. Importance value is expressed as:

(Total volume of an item)X(Number of scats of an item)

(Total number of scats)2
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Figure 5. Seasonal relative importance value of 8 major food groups 
for black bears on the Beartooth Face, 1985.
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Figure 6. Seasonal relative importance value of 8 major food groups 

for black bears on the Beartooth Face, 1986.
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constituted 2.5 times more volume in the diet than' the next highest 

food group, forbs (Table 8).

Forb Use

Forbs were slightly more important in 1985 (23.5% volume of diet) 

than in 1986 (17.8% volume of diet). Forbs were most important in late 

spring and early summer (June and July). In 1985, forbs remained a 

consistent part of the diet and ranged from 20-29% volume during May- 

July and dropped to 14% volume in August. No fall data were collected 

for 1985. Forbs were more variable in the diet during 1986. Their 

percent volume ranged from 8% to 58% during May-July and dropped to 1% 

and 8% in August and September, respectively.

Common dandelion (Taraxacum officinale) was the highest ranking 

forb in 1985 and 1986. Goatsbeard (Tragopogon spp.) was the second 

highest ranking forb for both 1985 and 1986.

Sporophyte Use

Common horsetail (Equisetum spp.) was a major component (22.3% 

volume) in the yearly 1985 diet and ranked only below graminoids and 

forbs. In the spring 1985, horsetail ranked only below graminoids in 

the diet. In June 1985, horsetail was consumed in greater quantities 

(33.9% volume) than any other food group. For 1986, horsetail was 

unimportant (0.46 IV%, 2.81% volume), and ranked last in the major food 

groups black bears consumed.

Insect Use

Insects, mainly ants, were consumed during all seasons and were a 

consistent, although minor, component of the yearly diet (6.1% and 4.1%
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volume for 1985 and 1986, respectively). As expected, the amount of 

debris consumed (incidentally taken while feeding on other foods) 

paralleled insect consumption.

Shrub Use

Shrubs (mainly in the form of berries) were of minor importance 

(0.86 IV%, 3.8% volume) in the black bear diet for 1985 but were 

heavily utilized in 1986 (31.9 IV%, 29.6% volume). In 1985, shrub 

foods (91% of total shrub volume was comprised of gooseberries, Ribes 

spp.) made up 31% of the August diet. In August, 1986 shrub foods 

comprised 67% of the diet. Gooseberries were again the dominant shrub 

food eaten (40% of total shrub volume) but chokecherry and hawthorn 

were also consumed in significant quantities (19% and 22% of total 

shrub volume, respectively). In early fall (September) 1986, shrub 

foods were still the dominant food item consumed (84.2 IV%, 61% 

volume). During this time, gooseberries were no longer present in the 

diet and hawthorn and grouse whortleberry were the primary berries 

eaten (45% and 31%, respectively, of total shrub volume). The relative 

importance of hawthorn use in 1986 may be slightly biased because 

approximately 8 of the August scats were collected in a concentrated 

feeding area near hawthorn transects.

Except for September 1986, huckleberries (Vaccinium spp.) were of 

minor importance during 1985 and 1986. The grouse whortleberry feeding 

behavior in September 1986 occurred at high elevations on the East 

Boulder Plateau where good to excellent crops of berries were present. 

No scats containing huckleberries were found anywhere on the study area 

at lower elevations where huckleberry shrubs were present.
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Mammal Use

Mammals were of minor importance in 1985 and 1986 (0.5 IV%, 2.9% 

volume and 1.2 IV%, 4.0% volume, respectively). The largest amounts of 

mammal meat were consumed in late summer (August). Deer (Odocoileus 

spp.) comprised 88% of the volume of mammals consumed in 1985 and 51% 

of the volume consumed in 1986. Cattle carrion was not found in scats 

in 1985 and rarely occurred in 1986. In 1986, I discovered evidence of 

an unidentified black bear feeding on the carcass of a 5 year old male 

black bear that died of unknown causes.

Whitebark Pine Use

Whitebark pine nuts never consisted of more than 2.9% volume (0.3

IV%) of the yearly diet in 1985 and 1986. The 2 scats collected in

late summer and fall, 1985 consisted entirely of whitebark pine,

suggesting exclusive use of this food source. Radio-relocations of

black bears suggest they were using pine nuts in greater quantities

than the food habits data indicated for 1985. Comparisons of pine nut

use between 1985 and 1986 are speculative because fall scats are

lacking for 1985. Radio-relocations and scat analysis suggested bears

did not use pine nuts as extensively in 1986 as in 1985. During 1986

about half of the radio-collared bears migrated into the whitebark pine

areas, stayed in these areas approximately 1-3 weeks and then migrated 
back to their lower elevation home ranges. Field work in these

whitebark pine areas indicated bears were utilizing a good to excellent

crop of grouse whortleberry, not pine nuts.
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Habitat Use

Five adult female black bears (128 locations) utilized 52 
different habitat types and mosiacs consisting of 2 or more habitat

types during 1986. The large number of habitat types were grouped 

according to similar moisture and understory regimes after Pfister et 

al. (1977) (with modifications). All habitat mosiacs were included 

in the groups containing their primary type and the resulting number of 

analyzed habitats was reduced to 18 (Table 9).

Female Use of Habitat Types

The difference between the rank.of use and rank of availability 

for 18 habitats was averaged for 5 adult females (1-85, 11-85, 14-85, 

21-85, and 23-85) and the resulting relative use appears in Figure 7.

Chi-square analysis of habitats based on similar understory (Table 

10) revealed some types were used out of proportion to availability 

(X^=13.589, 0.05<p<0.I, 7 d.f.). Simultaneous confidence intervals, 

using the Bonferroni z statistic, indicated the conifer-shrub type was 

used proportionally more than availability and the grass meadows were 

used less than availability. All other types were used in proportion 

to availability.

Black bears used habitat types, based on 3 moisture regimes: wet, 

moist, and dry (Table 11), out of proportion to availability 

(X^=25.174, p<0.001, 2 d.f.). Using the Bonferroni technique, wet 

types were used in proportion to availability, moist types were used in
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Table 9. List of 18 habitat type groups encountered in the Beartooth 
Face study area during ,1986.

Habitat type group_______________ Habitat

ABLA/GATR Abies lasiocarpa/Galium triflorum

PICEA types. Picea/Physocarpus malvaceus,
Picea/Galium triflorum, Picea/Equisetum arvense

ABLA-PIAL/VASC , A. Iasiocarpa-Pinus albicaulis/Vaccinium scoparium

Alpine meadows Alpine meadows and alpine tundra types above 2896 m.

ABL A/V AGL Abies lasiocarpa/Vaccinium globulare

ABLA/VASC Abies lasiocarpa/Vaccinium scoparium

PSME/VAGL Pseudotsuga menziesii/Vaccinium globulare

PSME/PHMA Pseudotsuga menziesii/Physocarpus malvaceus

p s m e/syal-as p e n Pseudotsuga menziesii/Symphoricarpos albus and 
Populus tremuloides types.

Forb meadows Includes all openings without a tree canopy in which 
greater than 50% of the vascular plants are forbs.

ABLA/CLPS Abies lasiocarpa/Clematis pseudoalpina

ABLA/GRASS-SEDGE A. lasiocarpa/Calamagrostis rubescens, 
A. lasiocarpa/Carex geyeri

PSME/SHRUB Pseudotsuga menziesii/Juniperus communis, 
P. menziesii/Spirea betulifolia

p s m e/g r a s s-sedge Pseudotsuga menziesii/Calamagrostis rubescens, 
P. menziesii/Carex geyeri

PSME/GRASS Pseudotsuga menziesii/Agropyron spicatum, 
P. menziesii/Festuca idahoensis

Grassland- All openings without a tree canopy in which greater 
than 50% of the vascular plants are graminoids.

PIFL types . All habitat types in the Pinus flexilis series.

ROCK Includes rock outcrops and scree types.
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greater proportion than availability, and dry types were used 

proportionally less than availability.

ABLA/VAGL 
L ABLA/CLPS X ROCK

X. Forb Meadow X. Grass Meadow X. PSME/VAGL X PSME/GRASS 
X /  PSME/PHMA 
%  ABLA/GATR
%  PSME/SYAL-ASPEN 

PSME/SHRUB 
\  ABLA-PIAL/VASC 

\  PSME/GRASS-SEDGE 
Alpine Meadows 

X s PIFL Types 
X p i c e a Types 

X  ABLA/GRASS-SEDGE 
\ABLA/VASC

Figure 7. Relative black bear use of 18 selected habitats on the
Beartooth Face during 1986. Data are based on ranks of use 
■ and availability. Abbreviations are listed in Table 8.

Table 10. List of 8 habitat groups, based on similar understory,
located in the Beartooth Face study area. Abbreviations are 
listed in Table 8.

Habitat group 
Conifer-shrub

Conifer-forb 

Conifer-grass 

Forb meadow 

Grass meadow 

Limber pine 

Rock 

Alpine

_________ Habitat types within group_____________
ABLA/VAGL, ABLA/VASC, ABLA-PIAL/VASC, PSME/VAGL, 
PSME/SYAL-ASPEN, PSME/PHMA, PSME/SHRUB, PICEA types.

ABLA/CLPS, ABLA/GATR.

ABLA/GRASS-SEDGE, PSME/GRASS-SEDGE, PSME/GRASS.

All meadow openings with >50% forbs.

All meadow openings with >50% graminoids.

PIFL series.

Rock outcrops, talus, and scree.

Communities above 2896 m elevation.
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Table 11. List of 18 habitat type groups (Table 8) according to 
moisture regime.

Wet

Moisture regime 

. Moist Dry

ABLA/GATR 
ABLA-PlAL/VASC 

PICEA types 
Alpine meadows

ABLA/VASC 
ABLA/VAGL 
PSME/PHMA 
PSME/VAGL 

PSME/SYAL-ASPEN 
Forb meadow

ABL A/CLP S 
ABLA/GRASS-SEDGE 
P SME/GRAS S-SEDGE 

PSME/SHRUB 
PSME/GRASS 
Grassland 
PIFL types 

ROCK

Observability in Relation to Habitat

The observability of bears from an aircraft can also give an index 

of seasonal bear use of open or sparsely timbered (implying more 

productive forb and grass areas) habitats. During 1985 and 1986, the 

percent of adult bears seen out of total bears radio-located (plus any 

unidentified bears spotted) indicated increased observability from den 

emergence through June and a decline in observability until denning 

(Figure 8). Bears were generally more observable in 1986 than in the 

drought year of 1985.

Spring Grass and Forb Production 
and Moisture Content

Spring production of grasses and forbs and their moisture content 

were obtained from various habitats used by 4 females (11-85, 14-85, 

21-85, 23-85). Seventy-five percent of all spring female relocations 

were found in habitats having mean grass and forb production above 35.5 

g/m^. Overall mean production was 364 g/m^.
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Measurements involving percent moisture of the vegetation showed 

no differences between habitats the bears used (F=O.2189, p>0.5, 3,26 

d.f.). The overall relative mean moisture in the spring forbs and 

grasses was 74.04%.

Use of Aspect

I did not determine availability of aspect. However, my data for 

1986 appear to show preference for northerly, more moist, aspects 

(Table 12).

Elevational Use

Bimonthly mean elevations for as many as 9 adult females and I 

subadult female were investigated during 1985 and 1986. Mean 

elevations varied between years and seasons (Figure 9, Table 13).

Table 12. Aspects of various habitat types field checked during 1986 
in the Beartooth Face study area. Greer's (1987) data are' 
included for comparison.

Aspect

This study -

Number Percent

Greer's study 

Percent

N 13 12.9

CMCM

NW 18 17.8 7.9
NE 33 32.7 13.3
E 7 6.9 13.3
S 3 2.9 10.8
SW 11 10.9 8.9
SE 9 8.9 7.9
W 7 6.9 10.8

One-way AOV indicated black bears used similar elevations in the spring 

and early summer (F=0.95, p>0.05, 2,39 d.f.) and significantly higher 

elevations (Table 13) in late summer and early fall during 1985

Ii
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100

I ,1

1-15 16-31 1-15 16-30 1-15 16-31 1-15 16-31 1-15 16- :
Bimonthly period

16-31

Figure 8. Percent adult bears visually observed from an aircraft 
during radio relocation flights on the Beartooth Face. 
Numbers near each data point are sample sizes. Hashed and 
solid lines represent data in 1985 and 1986, respectively.
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2800-1

2 6 0 0 -

2 4 0 0 -

2200-

2000-

1 8 0 0 -

1 6 0 0 -

1986 ND 7

1986 21 10

1-16 I f r i a i  
MAY

ND 7

18 22

9 17

12 16

21 29 2 i s

32 18 27 10

1 -1 * 16-30 1-16 16-31 1-16 16-31 l - ' ig  16-30
JUNE JU LY  AUO . SEPT.

T I M E  P E R I O D

ND ND

8____ 10
1-16 1 6 -3 1 

OCT.

Figure 9. Bimonthly mean elevations for 2 subadults and several adult 
females on the Beartooth Face study area. Dots and squares 
are mean elevations for 1985 and 1986, respectively. 
Vertical hash marks and vertical solid lines are ranges of 
elevations for 1985 and 1986, respectively. Sample sizes 
for each year are listed at the bottom of the figure. ND 
indicates no data for a particular time period.
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Table 13. Overall bimonthly mean elevations (designated by letters) 
for black bears along the Beartooth Face, 1985-1986. 
Different letters indicate statistically significant 
differences (p<0.05) in mean elevations. NA indicates no 
data for that time period.

Year___________________________ Bimonthly period

Ifey May June June July July Aag Aug Sep Sep Oct Oct
1-15 16-30 1-15 16-30 1-15 16-31 1-15 16-31 1-15 1-30 1-15 1-31

1985 NA A NA A A A B C B B NA NA

1986 A A A A A A A A B A B B

Letter Mean elevation

1985
A 
B 
C

1986
A 2107 m.
B 2272 m.

2090 m. 
2386 m. 
2620 m.

(F=16.2, p<0.001, 7,99 d.f.). Black bears again used similar 

elevations during the spring, summer, and 16-30 September of 1986 

(F=0.8, p>0.05, 8,149 d.f.) and significantly higher elevations 

(F=1.98, p<0.05, 11, 191 d.f.) in the fall.

Black bears used similar elevations in the spring-summer of 1985 

and 1986 (t=0.645, 11 d.f.). Black bears used signficantly higher 

elevations in the late summer-fall of 1985 than in fall 1986 (t=2.71, 

0.05<p<0.1, 4 d.f.).
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Home Range

Annual Home Range

During 1985, annual home ranges for most females were determined 

during summer and early fall (Tables 14 and 15). One adult female 

(7-84), with a cub, had an unusually small home range and average 

activity radii (AAR). Mean AAR values with her in and out of the 

sample were not significantly different (t=0.96, p>0.05, 205 d.f.).

One male (4-84) located in 1985 and 1986 had unusually small home 

ranges and AAR's compared to the other males (Tables 14 and 15).

Paired t-tests, with bear 4-84 included and excluded in the sample, 

indicated mean AAR’s differed significantly between 1985 and 1986 

(t=6.30, p<0.01, 102 d.f.).

Females without cubs in 1986 had significantly smaller AAR's 

(t=2;99, p<0.01, 236 d.f.) than females without cubs in 1985 (Table 

15). In 1986, mean annual AAR's for females without cubs were 

significantly greater than females with cubs (t=2.69, p<0.01, 203

d.f.).

Adult males in 1985 had a significantly greater mean AAR value than 

adult males in 1986 (t=6.29, p<0;001, 102 d.f.). Taking the smallest 

mean annual male AAR value and comparing this to the largest female AAR 

showed adult males in 1986 had significantly larger AAR's (and thus 

home ranges) than females without cubs in 1985 (t=6.360, p<0.001, 154 

d.f.). These results indicate adult males had significantly larger 

home ranges than all female groups during 1985 and 1986.
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Seasonal Home Ranges

Comparisons Between Seasons. Comparisons among seasons were not 

possible in 1985 (Table 16). In 1986, the spring and summer mean AAR 

values for females with cubs were similar (t=0.39, p>0.01, 64 d.f.)

Fall mean AAR values were significantly greater than spring and summer 

(t=8.27, p>0.01, 47 d.f.).

Mean AAR values for adult females without cubs increased 

significantly as the seasons progressed in 1986 (spring-summer 

comparison: ■ t=3.81, p<0.01, 84 d.f.; summer-fall comparison: t=4.09, 

p<0.01, 79 d.f.). Mean AAR values for adult males decreased 

significantly as the seasons progressed in 1986 (spring-summer 

comparison: t=3.13, p<0.01, 37 d.f.; summer-fall comparison: t=6.14, 

p<0.01, 34 d.f.)

Comparisons Between Reproductive and Sex Groups. In 1986, females 

with cubs had significantly smaller (p<0.01) AAR's than females without 

cubs during the spring and summer (t=5.55 and 4.26, respectively).

Both female groups used similar areas in the fall (t=.14).

Seasonal AAR analysis between females and males in 1985 is limited 

to the summer. For this I comparison, adult females had significantly 

smaller AAR than adult males (t=l0.3, 81 d.f.).

Males had significantly larger AAR's than both female groups 

during the spring and summer 1986 (t=7.97 and 5.89, 53 and 68 d.f., 

respectively). However both female groups had significantly larger 

AAR's than males in the fall 1986 (t=5.87, 37 d.f.).
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Table 14. Annual home range (convex polygon method) in km , number of 
locations (N), and weighted mean (km2) for black bear groups 
on the Beartooth Face, 1985 and 1986.

Year Bear Rroup Bear N ' Area Mean
1985

Adult females
21-85 11 34.35
l-85e 11 87.41
1-84 13 10.05

23-85 14 12.24
2-84 13 21.42
9-85 11 116.07
13-85 12 10.84
11-85 12 26.97
7-84* 13 4.77

37.63
Adult males

12-85 11 131.92 ■
8-85* 8 107.61
2-85 9 108.83
10-85 ' 10 321.29
3-85 8 57.47
4-84 12 15.05

123.19,
151.39%

1986
Adult females -
without cubs

l-84d 24 16.97
23-85 26 14.27
6-86 15 20.26
9-85 21 85.2
5-86* 18 75.86
14-85 24 7.43

34.49
Adult females 
with cubs

21-85 29 15.09
1-85** 23 22.25
11-85 24 47.76

27.57
Adult males

8-84 20 287.73
20-85 21 145.36
10-85 18 292.09 '
4-84 d 20 27.26

184.94,
238.38°

a= No fall data. Not included in mean calculations.
b= Weighted mean home range when small home range of bear 4-84 excluded
c= Excludes one exploratory movement, 
d= Bear killed in early fall, 
e= Subadults.
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Table 15. Weighted mean annual average activity radii (AAR), number of 
locations in parentheses, and number of bears (N) for bear 
groups on the Beartooth Face, 1985 and 1986.

Females Males

Year Bear group AAR

1985
Adult females3 4.07(97) 

3.78(110)

1986
Adult females
without cubs^* 2.99(128)

Adult females
with cubs6 2.39(77).

N Bear group AAR N

10 Adult males*** 11.29(46) 5-C
Ilc 9.42(58)* 6

• ?is»Adult males 6.66(59) 3
6 5.59(79)4 4

3

a= Both means include one subadult female, 
b= Includes one subadult.
c= Includes a female with one cub having an unusually small home range, 
d= Includes one male having an unusually small home range, 
e= Includes one subadult female with 2 cubs.
*= Paired means within a bear group significantly different (p<0.01).

Movements

Comparisons Between Months Within Groups. Only 3 months had 

adequate samples for monthly movement comparisons in 1985. Adult 

females had similar RAtes of Movement (RAM) during July and September 

but showed significantly greater RAM in August. Adult males showed 

patterns similar to the females (Table 17).

In 1986, 6 months were analyzed for comparison of RAM values. 

Females with cubs had similar RAM during May through August and October 

while having significantly greater movements during September (Table 

17).



Table 16. Seasonal and annual average activity radii (AAR), number of 
locations in parentheses, and number of bears (N) for black 
bear groups on the Beartooth Face, 1985-1986.

Year Bear group Time period

, Spring N Summer N Fall N Annual N

1985
Adult females NA 3.37(67) 8 NA 4.07(97) 10

Adult males NA 11.88(15) 4 NA 11.29(46) 5

1986
Adult females 
with . cubs 1.13(41) 4a 1.18(25) 3 4.64(22) 3 2.39(76) 3b

Adult females 
without cubs 1.44(35) 4 2.3(51) 6 4.77(30) 5 2.99(128) 6C

Adult males 9.52(20) 3 4.68(19) 3 1.52(17) 3 6.66(59) 3d

a= Includes an additional female with 13 locations whose radio failed, 
b= Includes I March location from female 4-4.
c= Includes 3 March locations from 3 females, 6 locations in June from 2 bears, and 3 

fall locations from one bear killed in September, 
d= Includes I location excluded from the spring analysis and 2 locations excluded 

from the fall analysis because of their close proximity to each other.



Table 17. Mean rates of movement (RAM), number of locations in parentheses, and number
of bears (N) for black bear groups on the Beartooth Face, 1985 and 1986. Months 
subtended by a common letter are statistically similar.

Year Bear group Month

1985

May N June July August September N October N

Adult females NA NA. 0.216(24) 7 
A

0.587(44) 8 
B

0.186(16) 7 
A

NA

Adult males NA NA 0.473(6) 3
C

1.35(4) 2
D

0.316(7) 3
C

NA

Adult females
with cubs 0.264(19) 4

A
0.270(16)

A
4 0.197(9) 3

A
0.260(16) 3 

A
0.607(14) 3 

B
0.212(8) 3

A

Adult females
without cubs 0.236(9) 3

A
0.355(24)

C
6 0.216(18) 6 

A
0.466(33) 6 

D
0.616(23) 6 

B
0.069(7) 3

E

Adult males NA 0.736(9)
B

3 0.431(4) 2
B

0.850(14) 3 
B

0.604(13) 3 
B

NA

Ui
Ui
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During 1986, females without cubs exhibited similar RAM during May 

and July. Females without cubs exhibited significantly greater RAM 

during each month of June, August, and September, respectively. These 

females also had significantly lower RAM during October than any other 

month of the year.

Movement data for adult males were analyzed during June-September 

1986. One-way AOV indicated males had similar RAM during all months 

(F=1.01, p>0.1, 3,36 d.f.). Although the August RAM was nearly twice 

that of the July value, the large variances associated with these data 

probably created the condition of nonsignificance between months.

Comparisons Between Reproductive Groups. During May, July, and 

September 1986, both female reproductive groups had similar RAM values. 

Females without cubs had significantly higher movements than females 

with cubs during June and August.

Comparisons Between Years Within Sexes. Comparisons between 1985 

and 1986 for females without cubs showed similar RAM values during July. 

Rates of movement for adult females without cubs during August 1985 

were significantly greater than August 1986 but September 1985 rates 

were significantly lower than September 1986.

Comparisons between years for adult males indicated similar RAM 

during July. Rates of movement in August 1985 were significantly 

greater than in August 1986. Although not statistically different 

between years, RAM in September 1986 was 1.9 times greater than in 

September 1985.
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Comparisons Between Sexes. Adult males had significantly greater 

RAM than adult females during July, August, and September 1985. During 

1986, males had significantly greater RAM than both female reproductive 

classes during June, July, and August. During September 1986, RAM 

values for all groups were similar.

Home Range Stability

Distances between geographic activity centers for adult females on 

the Beartooth Face suggested these bears exhibited shifts in their 

annual home ranges. Conversely, examination of convex polygons 

indicated adult females had fairly stable home ranges. More radio 

location data are probably needed to better determine adult female home 

range stability.

Home Range Overlap

During 1985, the majority of females (5 adults and I subadult) 

appeared to have non-overlapping summer home ranges. As late summer 

and fall approached, 7 of 9 female bears moved into whitebark pine 

areas on the East Boulder Plateau and their home ranges appeared to 

converge in this area. Two other females moved into a whitebark pine 

area at the head of Lower Deer Creek resulting in considerable overlap 

in this area. This fall home range overlap suggests female black bears 

do not maintain distinct home ranges where food sources are 

concentrated.

Greater numbers of radio locations throughout all seasons were 

obtained in 1986. Limited overlap of 1-2 locations (suggesting
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exclusive home ranges) occurred between 6 adult females and I subadult 

female. Two bears, having spring and early summer home ranges in Upper 

Deer Creek , showed overlap of 6 locations (suggesting shared home 

ranges) bub were located together only once (100 m apart). The amount 

of overlap did not appear to exceed 33% of either bear's home range.

In 1986, 3 females again moved into the plateau area, however, little 

home range overlap was evident.
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DISCUSSION 

Black Bear Activity

Black bears in,my study were found to be highly active during 

daylight and crepuscular periods. Other studies have suggested some 

bears were diurnal while others were nocturnal (Barnes and Bray 1967, 

Rogers 1970). Still others have concluded black bears were primarily 

diurnal and crepuscular (Amstrup and Beecham 1976, Garshelis and Pelton 

1980). Grizzly bears (Ursus arctos horribilis) were generally found 

to be nocturnal with crepuscular activity peaks (Schleyer 1983, Harting 

1985). The different black bear and grizzly activity patterns may 

provide a species niche separation in areas where both live 

sympatrically ('Schleyer 1983). However, these differing activity 

patterns may be a response to human intrusion and activity in and 

around Yellowstone Park (H.D. Picton pers. commun.). Therefore, both 

species of bear may exhibit diurnal behavior under natural conditions.

Amstrup and Beecham (1976) found bears were less active, more 

nocturnal, and less diurnal in early spring (March-May) and late fall 

(November) than between June and October. Garshelis and Pelton (1980) 

indicated bears showed increased nocturnal activity in the fall 

(October-December). Amstrup and Beecham (1976) based their increased 

early spring and fall nocturnal activity on percent of time active 

between sunrise-sunset and sunset-sunrise. Their findings may be 

biased because of longer dark periods associated with early spring and
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late fall, assuming bear activity is related to a fixed number of hours 

active and unrelated to hours of daylight. Garshelis and Pelton (1980) 

presented evidence illustrating higher probabilities of activity during 

specific dark hours of the fall compared to the same hours during 

spring and summer. My early fall (September) activity data suggest a 

lowered nocturnal activity pattern, especially in 1985. Since my data 

were all taken in June through September (considered summer in the 

previously cited material), it agrees with the previous studies.

My observed low nocturnal activity during August and September of 

1985 and 1986 appears to contradict Garshelis and Felton's (1980) 

nocturnal foraging hypothesis. However, this observed low activity may 

be more related to seasonal activity patterns (data collected in June 

through September) as discussed earlier or small sample size. Many 

studies have related movements and activity patterns to food 

availability (Amstrup and Beecham 1976, Garshelis and Pelton 1980, 

Garshelis et al. 1983). Garshelis and Pelton (1980) suggested bears 

might show increased night activity because of nutritional demands 

needed for denning. They felt black bears could perceive acorns (a 

primary fall bear food for black bears in the Great Smokey Mountains 

National Park) during periods of darkness and could continue to feed at 

this time. Possibily bears needed better light conditions to feed on 

berries in my study area in 1986, thus explaining their increased 

"light" activity and low nocturnal activity. However, light should not 

be needed to forage on pine nuts, a primary fall bear food in my study 

area in 1985. Knight et al. (1986) indicated the 1985 pine nut crop

i'
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was the highest ever recorded in the Yellowstone area. The pine nut 

crop in, the Beartooth Face area was also believed to be abundant in 

1985. Nearly all radio-collared bears used the high elevation mixed 

forest whitebark pine areas during some period in the fall of 1985., 

Evidence of bear clawmarks on whitebark pine suggest black bears might 

climb trees to feed on pine nuts. In this case, bears may need 

daylight to spot cones on trees. Although I have never observed black 

bears foraging for pine nuts in trees, others have (Carl Davis pers. 

commun.). My observations suggest black bears primarily foraged for 

pine nuts in squirrel caches. Bears probably used olfaction to locate 

pine nuts in this type of feeding. Possibly the low fall nocturnal 

activity resulted from black bears becoming satiated after day long 

feeding on pine nut crops.

Denning

My data indicated bears in the Beartooth Face appeared to select 

for steep slopes (94% between 20-40°, N=32) and high elevations (x=2239 

m, N=33). Beecham et al. (1983) found no differences in mean 

elevation or slope for male or female dens in west-central Idaho. They 

also found 52% of all dens on 20°-40° slopes. LeCount (1983) found 

elevation varied.but 71% of all dens were found at elevations between 

1200 and 1678 m. He found 68% of all dens located on slopes between 

20° and 40°.

Black bears in my study area showed a slight preference (61%,

N=33) for dens having a northerly (north, northwest, and northeast) 

aspect. LeCount (1983) reported 68% of all dens on northeast aspects



in Arizona. However, LeCount's data is misleading because he 

considered aspects on the leeward side of Mazatzal Mountain Divide to 

be northeast. From his figure, this would include compass directions 

ranging from a north-northwest to an east-southeast aspect. According 

to my definition of a northerly aspect, LeCount's data showed only 58% 

of black bear dens on a northerly aspect. Beecham et al. (1983) found 

only 51% of dens on northerly aspects in west-central Idaho. Tietje 

and Ruff (1980) found more dens having north than south aspects. 

However, the topography in Alberta is relatively flat and they felt any 

aspect preference was due to chance. Novick and Stewart (1982) found 

88% (N=8) of all dens on south aspects in the San Bernardino Mountains 

of Southern California. For grizzlies in Yellowstone National Park, 

Craighead and Craighead (1972) found 10 of II dens on north aspects. 

They felt prevailing southwest winds accumulated snow on north aspects 

and provided insulation for dens and reduced the chances of water 

entering the den during mid-winter warming periods. Other authors have 

noted den abandonment or emergence and then reentrance when water 

infiltrated black bear dens (Hamilton and Marchinton 1980, Rogers 

1987). Winter temperatures in the Beartooth Face are probably not as 

cold as reported in Yellowstone Park (Craighead and Craighead 1972) and 

bears in my study area denned on relatively steep slopes affording 

better soil drainage characteristics (Beecham et al. 1983). These 

factors probably reduce the importance of aspect in den site selection. 

This may explain the observed variability of aspects for bear dens in 

my study area.
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The majority of dens I examined in the Beartooth Face were in rock 

crevices, rock outcrops, or under large boulders,. Novick and Stewart 

(1982) and LeCount (1983) found the majority of dens in similar rocky 

structures. Dens in rock crevices probably required no excavation.

Dens under huge boulders and under large trees or tree stumps required 

at least partial excavation and excavation was probably required in 

rock outcrops and talus areas. Natural dens requiring little 

excavation are probably rare in the study area because it is unlikely a 

bear can find such a structure large enough to enter and yet small 

enough enough to afford protection from predators. LeCount (1983) felt 

bears denned in rocks because of the lack of large trees. Possibly the 

lack of large trees in the Beartooth Face has resulted in bears denning 

in rock outcrops. A lack of denning sites is probably not limiting to 

black bears in my study area under present land use conditions because 

of the large amount of rocky terrain inaccessible to human activity.

I feel inaccessibility to humans (Novick and Stewart 1982) and 

lack of disturbance are primary reasons why bear dens in my study area 

were located on high elevation, steep slopes. In Yellowstone Park, 

Craighead and Craighead (1972) found grizzly bears in dens far from 

human activity and developed areas. Concealment of bear dens appears 

to be important (Beecham et al. 1983, LeCount 1983). Bears may 

minimize winter fat loss by locating their dens in remote undisturbed 

areas. Many reports indicate den abandonment and redenning behavior as 

a result of disturbance (Lindzey and Meslow 1976, Hamilton and 

Marchinton 1980, LeCount 1983, this study). Tietje and Ruff (1980) 

found that bears abandoning dens had an overwinter weight loss of 25%
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while those not abandoning dens lost only 16%. Seclusion may also have 

an influence on cub production. Upon disturbance, an average weight 

loss of 9% (Tietje and Ruff 1980) may cause the female to forego embryo 

implantation or fetal development if fat reserves are brought below a 

minimum needed for cub production (Rodgers 1976).

Den entrance in the Beartooth Face appears to last 4-5 weeks with 

most denning completed by I November. In southwestern Washington, 

Lindzey and Meslow (1976) reported a 5 week denning period beginning 21 

October. In Alberta, Tietje and Ruff (1980) reported den entrance 

beginning the first week in October and lasting 4-5 weeks. In North 

Carolina, Hamilton and Marchinton (1980) reported the earliest denning 

date to begin 5 December. Regression analysis indicates the Beartooth 

Face mean den entrance dates are consistent with these other studies 

when compared with the average date of- first frost (R^=O.65, p=0.0001). 

This climatic pattern indicator can also be expected to vary with 

latitude and longitude.

Some researchers believe fall food supply, not adverse weather 

conditions, influences den entrance (Tietje and Ruff 1980, Beecham et 

al. 1983, LeCount 1983, 0’Pezio et al. 1983). However, Lindzey and 

Meslow (1976) felt the effects of weather did govern denning entrance. 

Lindzey et al. (1976) found some bears were active the entire winter if 

food was present and weather conditions were mild. LeCount (1983) 

found denning did not vary between years even though the weather was 

mild and food was available. Conditions on the Beartooth Face in 1986 

were such that neither food supply nor weather could account for 

denning onset. The whitebark pine nut crop was a failure and other
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fall foods (chokecherry and hawthorn) appeared to have been exploited 

by October. Green vegetation was also scarce at this time. I also 

found few scats in October, suggesting bears were not feeding.

Periodic snowstorms (usually melting within a few days, except at the 

highest elevations) occurred throughout October but not all bears denned 

during or after these storms. Craighead and Craighead (1972) indicated 

grizzlies in Yellowstone Park denned during snowstorms.

Black bear den emergence probably began around the first week of 

April 1986 in the Beartooth Face. Den emergence and increased activity 

probably coincided with warming temperatures and new growth of spring 

forbs and grasses. Den emergence may be related to temperature and 

melting snowpack (Rogers 1974, O'Pezio et al. 1983). In my study area, 

females with cubs may have had emergence dates similar to other bears 

in the study area but their activity was reduced and restricted to den 

areas. Others have noted later den emergence and restricted movements 

of females with cubs and attributed this to the cub's inability to 

travel with their mother (Lindzey and Meslow 1976, LeCount 1983). Data 

are lacking to determine if females in my study area restricted their 

early spring movements because of their cub's inability to travel, 

enhancement of cub protection, or both.

Post-denning Behavior for Females With Cubs

Females with cubs exhibit restricted spring movements (Alt et al. 

1980, Garshelis et al. 1983, O'Pezio et al. 1983). During April, 

females with cubs in my study area showed little movement from their

winter den sites.
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Seclusion from humans and conspecifics may be important for 

females with cubs. In early spring, females with cubs were associated 

with relatively isolated high elevation, steep, rocky, sparsely 

timbered, unproductive areas while other bears were found at lower 

elevations, where they presumably fed on green vegetation. Since most 

spring bear hunters are not hunting in these unproductive areas, 

security for the mother and cubs is enhanced. Schullery (1980) noted 

cubs can become prey of adult males and it is possible females with 

cubs were utilizing unproductive areas to avoid large aggressive boars.

Bear Relationships to Fall Foods

Whitebark pine nuts are an important, high energy, fall food for 

grizzly and black bears (Forcella 1977, Kendall 1983, Knight et al. ' 

1986). Limited radio locations and fall scat analysis from this study 

indicated most collared black bears were at high elevations feeding on 

whitebark pine in 1985. A combination ,of a poor 1985 berry crop and a 

relatively good pine nut crop in the study area probably influenced 

this feeding behavior. Kendall (1986) noted that differences in food 

habits were correlated with food availability.

This food habit-availability correlation is also illustrated in 

1986. The pine nut crop was poor to nonexistent, I found few fall 

scats containing pine nuts and few black bears were located , at high 

elevations. Those bears at high elevations were believed to be feeding 

on grouse whortleberry for periods of only 2-3 weeks. Conversely, 

chokecherry and hawthorn berry crops were much better in 1986 than in
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1985 and I found many scats and other signs of black bear activity 

suggesting heavy use of these shrub areas.

Pine nut abundance may also have an important effect on black bear 

productivity in the Beartooth Face area. Other studies have noted the 

positive correlation between the abundance of important fall foods and 

female fecundity (Jonkel and Cowan 1971, Rogers 1976, Beeman and Pelton 

1980, Kellyhouse 1980). In Minnesota, Rogers (1976) found more female 

black bears were accompanied with cubs following years of moderate and 

high food supply. Jonkel and Cowan (1971) suggested nutritional 

inadequacy explained long periods to first reproduction, small litter 

sizes, and reduced frequency of litters. They also found a positive 

correlation between productivity of huckleberry crops in northwestern 

Montana and black bear productivity. I believe a similar condition may 

exist in the Beartooth Face area with increased fecundity being 

dependent upon whitebark pine nut availability.

The dry spring and summer of 1985, in addition to the failed berry 

crops, presumably provided limited food for weight gain for bears going 

into the fall. The abundance of pine nuts probably provided an 

adequate late summer-fall food supply and may have allowed bears to 

enter dens in good condition. The large number of females with cubs in 

the spring of 1986 illustrates the importance of pine nuts to black 

bear fecundity. Four out of 8 collared females had 2 cubs each., 

Numerous other sightings of unmarked bears with I or 2 cubs each, in 

addition to 2 females with 3 cubs each, were reported in 1986. In 

1986, Simmons et al. (1987) 20 females with cubs for a productivity of 

1.55 cubs/productive female. Simmons et al. (1987) did not include I
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female having 3 cubs resulting in adjusted values of 21 females with 

cubs and 1.62 cubs/productive female. The 1984 pine nut crop was the 

lowest recorded in the Yellowstone area (Knight et al. 1986) and Greer 

(1987) found little use of pine nuts during the fall of 1984. Only I 

collared female had I cub in 1985, and I was unaware of any other 

reported sightings. For 1985, Simmons et al. (1987) reported only 8 

females with cubs with the lowest productivity (1.4 cubs/productive 

female) during an 8 year period.

Lack of long term data on bears and pine nut crops in the 

Beartooth Face warrants caution when relating pine nut production to 

bear reproduction. Pine nut production is quite variable between 

stands and years (Forcella 1977) and a combination of other factors may 

profoundly affect bear fecundity. Linear regression was done on mean , 

number of pine nut cones per whitebark pine tree in the Yellowstone 

area (Knight et al. 1986) and number of cubs per female and number of 

females having cubs in my study area (Simmons et al. 1986). Neither of 

these two regressions showed a strong correlation (R^=O.08 for mean 

cones per tree versus cubs/female, R =0.43 for mean cones per tree 

versus number of females having cubs). More data will have to be 

gathered on pine nut crop production in the Beartooth Face to determine 

if black bear fecundity and pine nut production are related.

Availability of alternate foods may also affect bear fecundity. 

Hawthorn production appears variable and dependent upon weather 

conditions. It is a patchy food source in the study area and is 

probably not as important to the bear population along the Beartooth 

Face as the more extensive whitebark pine stands. However, hawthorn
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may be important to individual bears whose home ranges include hawthorn 

stands. Chokecherry transects were not established but this berry may 

be a more important fall food than hawthorn. It is found throughout 

the study area but is most abundant in moist, lower elevation 

drainages.

Food Habits

My and Greer's (1987) results indicate a marked variation in black 

bear food habits along the Beartooth Face within the last 4 years. 

Others have related food consumption to availability (Hatler 1972, 

Amstrup and Beecham 1976, Beeman and Pelton 1980, Kendall 1986) and 

associated variable weather patterns (Rogers 1976, Graber and White 

1983, Kendall 1986, Picton et al. 1986). General factors, such as 

climate, can influence the types (maritime species versus continental 

species), timing, and how long particular food species are utilized. 

Local factors (weather, physical setting, and human activities) have 

the greatest impact on the specific foods bears use which in turn can 

have great impacts on other ecological aspects of black bears such as 

activity, home range size, and reproduction. The following examples 

illustrate how availability and local factors determine the food habits 

of black bears in the Beartooth Face.

Forb Use

Greer (1987) indicated more information was needed on the 

importance of forbs in the black bear diet in the Beartooth Face. My 

findings showed greater forb use than Greer found during all seasons.



70

Other studies showed similar or more forb use than what I found 

(Kellyhouse 1980, Aune and Brannon 1987).

Shrub Use

Greer (1987) found extensive use of buffaloberry (Shepherdia 

canadensis) in 1983 and only I instance of use in 1984. Due to a 

shortened field season and small yearly scat sample (N=20), 

buffaloberry use in 1983 is probably overestimated. Greer did not 

report on the relative abundance of buffaloberry in 1984. During my 

study, I observed only a few buffaloberry plants each having I or 2 

berries on them. I did not observe bears feeding on buffaloberry and 

no scats were found containing these berries.

In 1985, all berries of all shrub species were of minor importance 

in the yearly diet. Seasonally, however, particular berry species 

became important. During August, 1985, gooseberries were abundant and 

were the dominant food item in the diet. The hawthorn, chokecherry, 

and huckleberry crops failed and were not present in the diet. In 

1986, berries constituted a substantial portion of the yearly diet and 

dominated the diet in late summer and fall. Gooseberries were again 

abundant and were the dominant food item in August, while hawthorn and 

chokecherry ranked second and third. As gooseberry abundance 

decreased, emphasis shifted to the more abundant hawthorn and the high 

elevation grouse whortleberry.

Sporophyte Use

Greer (1987) reported little (less than 5% volume) black bear use 

of horsetail in the 1983 and 1984 yearly diets. During my study in
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1985, horsetail comprised 22% of the diet by volume. Use dropped to 

less than 3% of total volume in 1986. Other studies (Graber and White 

1983, Kendall 1986, Knight et al. 1986) have indicated grizzlies and 

black bears use horsetail although not in the quantities I observed in

1985. Only Hatler (1972) found greater use of horsetail during the 

spring in Alaska.

Horsetail grows in moist, poorly drained soils (Pfister et al. 

1977). Drought conditions in 1985 probably forced bears to concentrate 

activities in seeps, wet gullies, and drainages having the most 

succulent vegetation, thereby increasing the chances of bears feeding 

on horsetail. In 1986, more precipitation occurred throughout the area 

and availability of other succulent forbs and grasses was greater. The 

increased precipitation probably did not restrict black bears to moist 

seep areas and possibly explains their reduced consumption of horsetail.

Pine Nut Use

In 1985, pine nuts were believed to be abundant on the study area 

and all collared bears were located in the whitebark pine-mixed forest 

areas, presumably feeding on pine nuts, from August into September. In

1986, I found no use of pine nuts in these high elevation areas. Greer 

(1987) found bears used pine nuts in 1983 but found little use in 1984. 

These pine nut use patterns appear to be consistent with pine nut 

abundance and grizzly use of the nuts in the Yellowstone ecosystem 

(Knight et al. 1986).

I found black bears can and do use limber pine nuts in the fall. 

Kendall (1983) and Greer (1987) did not find black or grizzly bears 

using limber pine nuts. Black bears in the Beartooth Face probably do
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not. prefer limber pine nuts because the scales are more pliable and do 

not peel away to expose the nuts as easily as whitebark pine. Squirrel 

populations and therefore squirrel caches may be lower in limber pine 

stands than in the more productive mixed-forest whitebark stands. The 

lower number of squirrel caches may make limber pine nuts less 

available for black bears but they can and do climb trees to forage on 

pine nuts (Mealey 1975).

Mammal Use

I found the greatest use of mammal, meat (carrion) occurred in 

August, 1985 and 1986. Greer (1987) also found increased use of 

carrion in the summer but this was primarily due to 10 instances (in 2 

years of study) of bears feeding on larkspur (Delphinium spp.) poisoned 

cattle. In 1985, I found no cattle carrion in any scat and only 2 

scats contained cattle in 1986.

Black bears in the Beartooth Face may use deer carrion in the 

early spring (April) after den emergence but sample sizes were too low 

to determine its importance. I did discover I scat in April 1986 

containing 100% deer. Availability of winter-killed deer may have 

influenced the lack of carrion use in the spring. Simmons et al.

(1986) report low late winter fawn mortality in 1986, possibily 

explaining the low incidence of deer carrion in spring scats. The 

increased occurrence of deer in scats during the late summer may be a 

result of disease and/or malnutrition of fawns during the first 45-50 

days of life (Dickinson et al. 1980, Trainer et al. 1981).
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Drought conditions may explain why I discovered no cattle carrion 

use in 1985. The warm dry conditions may have advanced the 

phenological development of larkspur, thereby reducing the chances of 

cattle feeding on it in the more lush herbaceous stage. Black bears in 

1985 may have been more restricted to timbered wet areas at higher 

elevations, thus reducing the chances of encountering a cattle carcass 

at the lower elevation timbered grasslands.

Insect Use

In the Beartooth Face, insect food appears to be a consistent, 

although minor, part of the yearly diet (Greer 1987, this study). 

Insects, primarily ants, have long been recognized as a seasonally 

important black bear food. It appears black bears seek out ants during 

the early summer (Bigelow 1926, Rogers 1976, Unsworth 1984). As 

Unsworth (1984) suggested, ants are probably a transition food for 

bears when they shift from less available succulent forbs and grasses 

to increasingly available soft mast.

Beeman and Pelton (1980) stated insects may be a critical source 

of protein for bears and Eagle and Pelton (1983) indicated lactating 

females and cubs needed more protein to meet their increased 

nutritional demands. These suggestions may also explain why I found 

females with cubs inhabiting and apparently doing limited feeding on 

steep, dry, vegetatively unproductive, south facing slopes in early 

spring. Ants were available on these south slopes and females with 

cubs may.have been feeding on ants. However, I did not find any scats 

located in these areas to support this - hypothesis.
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Graber and White (1983) noted a decreased use of insects at lower 

elevations of Yosemite National Park. They felt this decreased insect 

use was due to the scarcity of dead or decaying wood. Kellyhouse 

(1980) noted increased ant feeding on stumps in selection cuts.

Unsworth (1984) also noted a bear ripping open stumps in a selection 

cut to feed on ants. I did not find any literature indicating bears 

fed on ants in clearcuts. Apparently selection cuts provide adequate 

habitat (stumps) for ants and enough security cover for bears. The 

possible benefits particular logging prescriptions may create for black 

bears (in providing more ant feeding habitat) are probably minimal 

because ants constitute such a small portion of the yearly diet.

Habitat Use

Female Use of Habitat Types

Although my samples were small, some female habitat use patterns 

were apparent. Eighty percent of all relocations were in 1/3 of the 18 

habitat types I listed. Female black bears appear to select habitat on 

the basis of food and security present at the feeding level 

(understory) as 64 percent of female locations were in a conifer-shrub 

habitat type. Thirty-five percent of the female locations, were found 

In the more productive conifer-shrub types such as PSME/PHMA and 

PICEA-/PHMA. I consider these 2 habitats to be ecologically similar in 

terms of security and plant species present in the understory. In 

central Idaho, Unsworth (1984) felt PSME/PHMA provided limited feeding 

and important bedding areas for black bears. Greer (1987) also pointed 

out PICEA/PHMA provided security cover as well as berry foods in



75

summer and fall. At low elevations, Greer stated this habitat provided 

spring grazing.

Subalpine fir/globe huckleberry made up 21% of the female 

relocations and probably provided feeding opportunities for bears. 

Douglas-fir/snowberry-aspen types made up 8% of the locations and are 

also probably important feeding areas, especially in the spring. 

Rosgaard and Simmons (1982) and Greer (1987) also felt aspen patches 

within conifer stands were important to black bears during the spring 

and summer. Young and Ruff (1982) found bears in Alberta selected 

aspen areas during all months except October. They indicated aspen 

areas contained the greatest amount of forage species.

Rosgaard and Simmons (1982) indicated the proposed mining 

operations in the Dry Fork and East Boulder area would represent a 

direct habitat loss. This may make the remaining spring aspen areas 

along Elk Creek and throughout the study area even more critical for 

sustaining a bear population..

Eight percent of all female relocations were in rock/scree 

habitat. Unsworth (1984) indicated black bears avoided rock/scree 

areas because of lack of bear foods and cover. Although the rock/scree 

habitat had sparce vegetative cover, they were relatively inaccessable 

to humans and undesirable to conspecifics without cubs. The relatively 

high instance of use of rock/scree types in my study may be a result of 

female bears using these areas for cub security in the early spring 

until May.

Black bear females were located in the ABLA/CLPS type 9% of the 

time. This habitat is described as being in the warm, dry limits of
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the subalpine fir series and has low productivity. I feel the percent 

of locations in this type may be somewhat inflated because extensive 

areas on the U. S.F.S. habitat maps were labeled ABLA/CLPS. I feel many 

of these unchecked areas were more productive than the ABLA/CLPS type, 

thus habitat maps containing large amounts of unchecked area may be 

inadequate in describing potential bear habitat.

Seasonal Habitat Use

I found 23 of 26 spring locations from 5 adult females located in 

a conifer-shrub habitat. Greer (1987) found AELk/CARU was preferred 

during the spring but this preference is probably biased due to small 

sample size. Bears during my study were probably using the forbs and 

grasses present in the more productive stringer meadows and forest 

openings located within the conifer-shrub habitats.

Most spring bear sign was not located in areas exhibiting early or 

climax stages of tree succession (closed canopy, shrub dominated, few 

forbs or grasses) but rather in small openings surrounded by forest 

(tree canopies beginning to break up). These small openings allow 

enough light to penetrate the forest floor, allowing greater production 

of forbs and grasses, and provide adequate and nearby security and 

escape cover for bears. Herrero (1972) indicated meadows and forest 

edges were choice feeding spots provided they were not too far from 

trees. The increased percentage of bears visually observed in the 

spring adds support to bear use of the more productive small openings 

within the forest canopy.
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My data and Greer's (1987) indicate black bears consistently use 

mean elevations between 2000 and 2100 m during the spring and summer.

At least 3 climax tree series (Douglas-fir, subalpine fir, and spruce) 

can overlap at this elevation zone (Pfister et al. 1977). This overlap 

indicates a potential for increased habitat diversity. Kellyhouse 

(1980) found female black bears in northern California used areas 

having the highest degree of habitat diversity.

Elevational Use Between Years With 
Similar Fall Feeding Strategies

In 1983, Greer (1987) felt black bears were using whitebark pine 

nuts on the high elevation plateau. His elevational data appear to 

support this conclusion. During my study in 1985, black bears were 

also utilizing these high elevation areas and probably feeding on 

whitebark pine. In the fall 1984 (Greer 1987) and 1986, black bears 

did not utilize whitebark pine nuts but utilized berry crops at lower 

elevations. In fall 1986, black bears used higher mean elevations but 

exhibited more variability than in 1984, probably due to a small number 

of bears in my study using the high elevation areas to feed on grouse 

whortleberry.

Elevational Use Between Years With 
Different Fall Feeding Strategies

Habitat use in the late summer and fall of 1985 was quite 

different from the same period in 1986. This difference in habitat use 

resulted in different mean elevations female bears used during the late 

summer-fall 1985 and fall 1986. The lower fall mean elevations in 1986
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show a wider range, indicating only a few bears made migrations into 

high elevation areas. The majority of the radio-collared bears were at 

lower elevations feeding on hawthorn and chokecherry.

Home Range

Both male and female black, bears in my study had some of the 

largest home ranges reported in Montana (Table 18) and elsewhere (Table 

19). In 1985, adult males had annual home ranges similar to those 

found previously on the study area (Rosgaard and Simmons 1982, Greer 

1987). However in 1986, I found adult males had substantially larger 

home ranges than previously reported. One large adult male (14 years 

old), known to have used a large portion of the study area in 1985, was 

killed in the early spring of 1986. Poelker and Hartwell (1973) found 

a low incidence of home range overlap between males, and the absence of 

the 14 year-old may have allowed other males to expand their home 

ranges. Lindzey and Meslow (1977), LeCount (1980), Reynolds and 

Beecham (1980), and Garshelis and Pelton (1981) noted extensive home 

range overlap between males so this hypothesis of home range expansion 

may be unfounded. Because a large proportion of females in the study 

area were with cubs, males may have had to expand their travels to find 

estrous females.

Mean annual home ranges for females during my study were twice 

that previously reported on the study area (Table 18). Mean annual AAR 

for adult females were also greater than those Greer (1987) found. 

Female bears that moved large distances into the whitebark pine areas
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may have caused the large home ranges observed in 1985. Drought 

conditions in 1985 may have also made food resources less available but 

concentrated in scattered moist microsites, thus forcing bears to 

increase their home range areas to find these microsites.

Table 18. Mean annual home ranges (km^) for male and female black
bears located in Montana.. Ranges are listed in parentheses.

Source Location
Home range

Males
area

Females

Rosgaard and 
Simmons (1982) Beartooth Face 152(92-216) (6.5 and 35.2)

Greer (1987) Beartooth Face 162(143.6-179.7) 13.6(5.6-38.4)
This study Beartooth Face 151,238a 38, 34 and 28a
Kasworm (1986) Cabinet Mtns. 66.9(16.8-145.4) 16.4(6.1-66.8)
Aune and 
Brannon (1987) East Front 224.8(92.8-379.8) 137 .3(69.3-203.3)

a= Values separated by a comma are annual home ranges for 1985 and
1986, respectively.

During the relatively wet year in 1986, females still had larger 

home ranges than previously reported. The larger mean 1986 home range 

size may be related to 3 bears (2 lone females and I female with 2 

cubs) making.late summer-fall movements into the plateau area to feed 

on grouse whortleberry. Greer (1987) indicated the females he studied 

in 1983 also made movements into the plateau area but he reported 

female home ranges one-half the size of those I found. The females 

Greer (1987) studied probably had spring-summer ranges located closer 

to the plateau area, thus not substantially increasing their annual 

home range size.
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Table 19. Home ranges (km ) for black bears in other parts of North 
America. Some values adapted from Aune and Brannon (1987) 
and Greer (1987).a

Source Location
Home range 

Males
area

Females

Modafferi (1982) Alaska (79-100) (10-30)
Miller and
McAllister (1982) 
Schwartz et al.

Alaska 153(4-611) 117

(1983) Alaska 141(41-341) 21(4-46)
LeCount (1980) 
Reynolds and

Arizona 29(15-69) 18(10-30)

Beecham (1980) Idaho 60(32-123) 12(5-25)
Amstrup and
Beecham (1976) Idaho 112(109-115). 49(16-130)

Lindzey and 
Meslow (1977)

Washington
(island)

5(2-13) 2(1-4)

Poelker and
Hartwell (1973) 

Young and
Washington 61(13-87) 5(3-6)

Ruff (1982) 
Novick and

Alberta 119 20

Stewart (1982) California 22 17
Manville (1980) Michigan 150 69
Garshelis and
Pelton (1981) Tennessee 42 15

Alt et al. (1980) Pennsylvania 173 41

a= For simplicity. the age groups and actual methods of calculating
home range area were not indicated. However, most methods used 
convex polygons or a 95% confidence ellipse.

In 1985 and 1986, depletion of gooseberries on female spring- 

summer home ranges may have triggered movements onto the plateau area 

during mid-August. In northern California, Piekielek and Burton (1975) 

and in Tennessee, Garshelis and Pelton (1981) found black bears made 

late summer-fall movements to exploit areas having concentrated high- 

energy food resources. In Idaho, Reynolds and Beecham (1980) found 

little movement to sites of abundant food outside a bear's home range. 

Garshelis and Pelton (1981) found the timing of this fall movement was
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dependent upon soft mast availability, and if foods were absent in the 

fall range, the bears would return to their spring-summer, home ranges. 

This system appears to explain late summer-fall habitat resource use in 

the Beartooth Face and may explain the shortened duration of stay (only 

3 weeks in 1986 compared to 6 weeks in 1985) for females that moved to 

the plateau area in 1986. This habitat resource utilization pattern 

indicates the importance of the plateau area to the black bear 

population.

Jonkel and Cowan (1971), Amstrup and Beecham (1976), Lindzey and 

Meslow (1977), and LeCount (1980) indicated home range sizes were 

dependent upon the quality, quantity, and distribution of foods as 

influenced by climate and topography. The rugged topography and large 

home ranges of black bears indicate a relatively low quality habitat 

exists on the Beartooth Face compared to other areas in North America.

Because bears in the Beartooth Face make large fall movements, 

much of the area within a bear's home range polygon is probably not 

utilized. This overestimation of utilized area is one of the drawbacks 

in using the convex polygon method to describe home ranges (Macdonald 

et al. 1980, Voigt and Tinline 1980). Internal use of home range has 

largly been ignored and methods identifying core areas of use (Samuel 

et al. 1985, Voigt and Tinline 1980) might better explain annual and 

seasonal resource utilization within a home range. If resource 

utilization data is needed to better determine potential impacts on 

black bears, longer and more intensive radio-telemetry work will be 

needed for the Beartooth Face black bear population.
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"Unused" areas within convex polygons probably include travel 

corridors. Based on my data and that of Rosgaard and Simmons (1982), 

the East Boulder River and Castle Creek drainages may be important 

travel corridors. Zager et al. (1983) found grizzlies used timbered 

stringers and timber cover along creek bottoms as travel corridors. 

Kellyhouse (1980) also found male black bears used travel corridors to 

connect their summer ranges to their fall ranges. Rogers (1987) 

indicated cubs may learn locations of important fall food sources from 

their mothers. Elimination of these potential travel corridors in the 

Beartooth Face may have negative impacts on reproducing adult females 

and their future offspring.

Seasonal Home Range

During my study all female reproductive groups used restricted 

spring areas and females with cubs used even smaller areas. Rosgaard 

and Simmons (1982) also noted the importance of concentrated.spring 

habitat, especially for females with cubs. Having adequate, highly 

productive, spring habitat is probably important for bears to help 

offset weight loss during the spring. Secure spring habitat is also 

important for a hunted population of bears as in the Beartooth Face.

During 1986, I found adult females with cubs occupied similar 

areas in the spring and summer and significantly larger areas in the 

fall. Alt et al. (1980) found a similar home range use pattern for 

females with cubs. The small spring-summer home range sizes may have 

been a reflection of greater food availability during the 1986 spring- 

summer period. The increase in fall home range areas may be related to
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increased foraging in response to hyperphagia and the increasing 

mobility of the cubs. Increasing cub mobility may not explain this 

home range use pattern because Reynolds and Beecham (1980) and 

Garshelis and Pelton (1981) found no differences in seasonal home range 

size for females with or without cubs.

Movements

Rates of movement (RAM) in my analysis are an index to bear 

movements. Since no continuous tracking was performed on radio- 

collared bears, actual distance moved per day and straight line 

distance between location points may vary substantially as Harting 

(1985) found when tracking grizzlies. Also, circuitous travel routes 

(Garshelis et al. 1983) may give the impression of little movement 

between location points.

Adult females with and without cubs had similar low RAM in early 

spring 1986. The low early spring movements for adult females may be 

related to the quality and restricted location of food. Garshelis et 

al. (1980) felt that bears feeding primarily on herbaceous material 

became satiated quickly and were more energetically restricted. Spring 

diets of black bears in the Beartooth Face were almost completely 

herbaceous.

Lone females increased their RAM during the breeding season in 

June, and adult males also exhibited high RAM values at this time. Alt 

et al. (1980) also found breeding males and females exhibiting 

concurrent movement peaks during the breeding season.
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All bear groups showed a substantial drop in RAM values for July. 

However, only females without cubs revealed a statistically significant 

decrease in movements. This time.period may indicate another 

energetically stressful period of forage transition (Unsworth 1984) 

when bears are switching from a herbaceous diet and waiting for berries 

to ripen. I also feel bears spend more time at an ant feeding site, 

compared to herbaceous grazing, thus contributing to their lower 

movements.

Two patterns of movements were exhibited during the summer-fall 

period for the 2 years of study. In 1985, the increased RAM in August 

resulted from nearly every collared bear migrating to high energy 

whitebark pine areas. After bears reached this concentrated food 

source, movements between locations decreased in September but actual 

activity may still have been high.

Movements for female bears in 1986 reflected a different pattern 

of resource use involving dispersed high energy foods with movements 

steadily increasing to a peak in September. The higher mean movement 

in August (compared to July) indicates some bears migrated into the 

plateau area while other bears searched for scattered patches of 

chokecherry and hawthorn at lower elevations. The high mean movement 

in September was probably a result of bear hyperphagia and the return 

of some bears back to their spring-summer home ranges after the grouse 

whortleberry had been exploited in the plateau area. Garshelis and 

Pelton (1981) described a similar resource utilization behavior when 

fall ranges had a shortage of foods.
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Reduced bear movements in October coincide with bears preparing to 

enter dens. Others have noted decreased activity and predenning 

lethargy (Jonkel and Cowan 1971, Amstrup and Beecham 1976, Lindzey and 

Meslow 1976, Hamilton and Marchinton 1977).

Home Range Overlap

Females along the Beartooth Face appeared to, be using exclusive 

home ranges (Greer 1987, this study), but this may have been a result 

of physiographic barriers existing between collared individuals and/or 

small sample size. Garshelis and Pel ton (1981) found prominant ridge 

systems marked home range boundaries. LeCount (1980), Reynolds and 

Beecham (1980), Young and Ruff (1982), and Rogers (1987) felt females 

occupied distinct home ranges and exhibited intraspecific intolerance 

and territory defense (Poelker and Hartwell 1973, Rogers 1987). 

Conversely, Amstrup and Beecham (1976), Lindzey and Meslow (1977), and 

Modafferi (1982) found partial or extensive female home range overlap 

and no evidence of intolerance (Amstrup and Beecham 1976).

The highest potential for home range overlap probably occurs 

during the fall when bears throughout the study area congregate on the 

plateau. Others have found social tolerance between individuals at 

concentrated feeding sites (Jonkel and Cowan 1971, Rogers 1987). I 

concur with Greer (1987) that further study is needed to determine 

social relationships between bear groups within the Beartooth Face 

study area.
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Home Range Stability

Greer (1987) felt females in the Beartooth Face had stable home 

ranges. Other researchers have found females had stable home ranges 

(Amstrup and Beecham 1976, Alt et al. 1980, Reynolds and Beecham 1980). 

I feel home ranges of adult females in the Beartooth Face are stable 

during the spring and summer but changing availabilities of fall foods 

may cause dramatic shifts in the fall (and thus yearly) home ranges. 

Greer (1987) also felt fall food availability could influence home 

range size. He believed availability of abundant berry crops would not 

cause an increase in home range size because these foods were near 

female spring and summer home ranges. However he felt the use of pine 

nuts would cause an increase in home range size.

Sample Size

Reynolds and Beecham (1980) felt more than I or 2 seasons were 

needed to adequately define a bear's home range. Garshelis and Felton 

(1981) felt only I full year (3 seasons) was needed to adequately 

define a bear's home range. Food resources in the Beartooth Face 

(especially in the fall) are highly variable in quantity and geographic 

availability as influenced by the variable weather patterns and 

associated climate. Therefore, I believe 2-3 full years of radio

telemetry work (with more locations per bear) are needed to adequately 

define the total home range a bear (particularily females) utilizes. 

Yellowstone Park has a similar climate and associated food sources and 

Knight et al. (1984) felt at least 60 locations over 3 years were 

needed to determine total home ranges of adult grizzlies.
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MANAGEMENT CONSIDERATIONS

Spring and fall habitat appear important to the Beartooth Face 

black bear population, especially reproducing females. From my data, 

female black bears appear to select for spring-summer habitat on moist 

northern aspects at average elevations between 2000 and 2100 m. These 

elevations potentially support the highest habitat diversity.

Management efforts designed to increase or maintain habitat diversity 

in critical spring areas would probably benefit black bears. Timber 

management prescriptions avoiding large clearcuts and subsequent 

scarification are probably beneficial. Selection cuts or small 

firewood gathering areas may be beneficial for improving some types of 

closed canopy timbered areas having unproductive understories.

As stated in earlier studies, aspen types and small forest 

openings are important forage areas, especially in the spring and early 

summer, and these areas should recieve protection and/or enhancement. 

Black bear security cover is quite important and vehicular access and . 

road building should be avoided in critical spring areas because of the 

limited availability of these habitats in the spring and the increased 

vulnerability of bears to hunters during the spring hunting season.

Management strategies (logging, slash piling, soil scarification) 

designed to increase shrub production to provide higher quality bear 

habitat in the Beartooth Face should be carefully scrutinized. Martin 

(1983) noted huckleberry fruit production on clearcut sites in
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northwestern Montana was dependent upon post logging treatment and site 

aspect. He also found scarification produced significantly lower shrub 

cover than other treatments because of plant rhizome destruction. 

Pfister et al. (1977) felt more study was needed to determine the 

response of huckleberry shrubs to particular logging practices.

Because of the less productive areas in south-central Montana, shrub 

enhancement techniques used in western Montana and other regions are 

probably not applicable.

Mixed forest whitebark pine areas and associated habitats, 

particularly on the East Boulder Plateau, are probably seasonally quite 

important to the whole black bear population throughout the study area. 

Because of the low timber productivity, slow vegetal growth, and 

importance of these areas to bears and other wildlife (Pfister et al. 

1977), I feel these areas should receive little or no human impacts. I 

also feel one more whitebark pine transect should be established in 

the Brownlee Creek area to better determine fall food productivity and

bear relationships to fall foods. Protection of timbered travel
■ . I

corridors along the East Boulder River and Castle Creek drainages may 

be important in allowing bears, especially females with young, access 

to the East Boulder Plateau area.

I believe current U.S. Forest Service habitat maps are not 

entirely adequate in locating critical black bear habitat and in 

predicting bear use of habitat areas. Therefore, I feel any major 

habitat alterations in lower elevation spring-summer habitat areas or 

in whitebark pine areas should have on site evaluation to determine 

what impacts, positive or negative, would be created from various
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management prescriptions. Harting (1985) presented a method relating 

food value, understory cover, and understory species diversity 

(Community Site Quality index) to describe current habitat quality of a 

particular area for grizzly bears in Yellowstone National Park. A 

similar method might be useful for pinpointing critical black bear 

habitat along the Beartooth Face.

I feel the current quota harvest system should be maintained until 

additional trapping and marking operations indicate the median age of 

adults, especially females, is increasing. The fall hunter kill along 

the Beartooth Face appears to be related to availability of fall foods 

and the start of the season. The fall food indices developed during my 

study may be useful in determining when and at what date managers may 

want to have a fall hunting season for black bears.

I also believe additional study involving marking and collaring 

adult females is needed to accurately assess the reproductive 

parameters of the population in the Beartooth Face area. Bear 

reproduction is probably dependent upon female weight gain in the fall. 

This adds importance in developing fall food indices on the Beartooth 

Face which may be helpful in predicting future bear productivity and

fall habitat use
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APPENDIX A

PHYSICIAL DEN CHARACTERISTICS
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Table 20. Summary of 1984-85, 1985-86, and 1986-87 den sites on the 
Beartooth Face listing aspect, elevation, and slope.

Year

1984-85

1985-86

1986-87

1984-85

1985-86

1986-87

Bear Aspect^

V MALES

4-84 SE
11-84 NW

. 14-84 N

4-84 NW
Second Den SE ;

8-84 E
6-85 N
10-85 NW
20-85 NE

8-84 Flat
10-85 SW
20-85 NE

FEMALES

9-83 NW
1-84 N
2-84+ N
7-84 SW

2-84% NE
1-85 NE
9-85 NE

Second Den NE
11-85* N "
14-85 S
21-85 SE

Second Den SE
23-85 W

1-85 S
9-85 NE

11-85 NE
14-85 S
21-85 S
23-85 N
5-86 NW
6—86 NW

Elevation SI ope
(meters) (degrees)

2164 31
2591 - 37
2042 26

1768 31
2164 31
2682 —
2256 26
2621 28
1905 " 26

2789 13
2347 28
1920 20

2451 30
2073 29
2073 26
2499 31

2073 44
2134 21
2170 14
2103 31
2170 20
2103 31
2164. 26
2408 36
2109 20

2256 31
2170 20
2262 26
2155 36
2377 31
2085 _  20
2195 31
2621 36

1= NW= northwest, N= north, NE= northeast, etc. 
*= Females known to have cubs.
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Whitebark Pine Indices

Four whitebark pine transects were established in the third week 

of August 1985. Transects were located, on the East Boulder Plateau, in 

the Picket Pin and Forge Creek areas (Figure 10). Following is a brief 

summary giving a description of the location of each transect.

Counting cones is probably less difficult and more accurate if 2 

people count on I tree. Binoculars (7x35) facilitate spotting cones 

and determining present from past years production, especially on 

larger trees. Cones from present year production have a dark reddish- 

purple and black color. Many times sap can be seen glistening on new. 

cones. Old cones appear gray or light brown and usually are missing 

cone scales. Counting cones on partly cloudy or sunny days aids in 

seeing the dark cones in the tree. Immature, first year cones must be 

distinguished from mature cones. Eorcella (1978) describes immature 

cones as 1.5 cm X 2.5 cm. Mature cones are much larger (4.5 cm X 6.5 

cm) and easily seen. Cones should probably be counted by the first 

week of August.

All sample trees within a transect have been permanently marked 

with orange tree marking paint. All trees within a transect are marked 

with a number (1-10). Most trees, unless otherwise indicated, have 

3 horizontal bars painted below the number. —
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Figure 10. Map showing location of whitebark pine transects located on 
the East Boulder Plateau.
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Location of Transects

Picket Pin Road Transect

Located on a switchback 7.1 km up the road from a sawmill site.

The first 5 trees are located on the south side of the road on the 

downhill section of the switchback (Figure 11). Trees 6-10 are located 

on the northern side of the road on the uphill section of the 

switchback. The transect elevation is approximately 2530-2591 m. The 

trees are located on a relatively steep, moist, southeast aspect slope.

Downhill

Figure 11. Diagram showing location of whitebark pine trees, Picket 
Pin transect. Numbers correspond to tree locations.
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Locatation and Description of Trees 

Tree #

1 Start at corner,of switchback, downhill side. Continue, moving 
downhill on road.

2 18 paces from tree #1. Single trunk.

3 16 paces from tree #2. Three main stems, forked approx. 61 cm 
above base.

4 8 paces from tree #3.

5 17 paces from tree #4.

6 From tree #5 cross road in a northerly direction. Two stems 
joined approx. 46 cm above base.

7 Two stems. Large scar near base. .

8 Three main stems. Two additional pink flagging strips on 
trunks.

9 Small tree. Single stem.

10 Tall, single stemmed tree, I pink flag around trunk.

Gallatin National Forest Boundary Transect

Pullout area located on south side of road at forest boundary 

sign. Drive to end of pullout, then walk on an old trail and stop at 

two small trees (Lodgepole and Engleman Spruce) marked with red and 

white flagging. The trees are located on the right side of the trail. 

They are also painted orange. These trees mark the beginning of the 

transect.

The site is relatively flat and dry. The understory consists 

primarily of grouse whortleberry. A considerable amount of lodgepole 

(pole size) along with a few spruce is present in the overstory. 

Elevation is approximately 2819 m.
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Location and Description of Trees

Tree # Compass Direction
(no declination)

Paces Comments

I 150 17 Start from 2 small trees.

2 42 degrees to lodgepole pine, has 3 horizontal bars and block. 
From lodgepole, 174 degrees, 52 paces. Clump of 5 stems, 
large tree with 2 vertical bars on 2 trunks.

3 42 38 Located on left side of road. 
Tree is a clump, has 2 
vertical bars on 2 stems.

4 164 25 Right side of trail.

5 16 23 Left edge of trail.

6 124 31 Right edge of trail.

I 196 13 Right side of trail.

8 114 17 Right of trail, has 3 stems 
painted with I vertical bar 
and 3 horizontal bars.

9 132 22 Left of trail. Painted with 
I vertical and 3 horizontal bars

10 H O 17 Left of trail. 3 main stems.

Brass Monkey Transect

Proceed 1.8 km up road from Brass Monkey turnoff. Pullout area is 

on left (uphill) side of road. This is the location of the first tree. 

This site has a northwest aspect and a moderate slope. The main 

overstory is composed of mature to overmature whitebark pine. Grouse 

whortleberry dominates the understory. Elevation is approximately

2804 m.
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Location and Description of Trees

Tree # Compass direction Paces Comments
(no declination)

I —- -- _ Located at pullout area.

2 62 25 Large single stem.

3 92 15 . Large tree, forked near 
base.

4 72 44 Two stems forked approx. 
1.5 m above base.

5 32 37 Large tree, 2 stems forked 
near base I

6 356 58 Large tree.

7 90 22 Single stem.

8 356 35 „ Small tree, 3 main stems.

9 356 15 Small tree, single stem.

10 62 • - 23

Forge Creek Transect

Travel .9 km up road from Whittaker Cabin turnoff. First 2 trees 

are on the north (right) side of the road. This transect has a north 

aspect and a gentle slope. This stand consists of a sapling to 

overmature whitebark pine overstory and a grouse whortleberry 

understory. Transect elevation is approximately 2743 m.
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Location and Description of Trees

Tree # Compass Direction 
(no declination)

Paces Comments

I Right side road 13 3 main stems, I small stem. 
Three horizontal bars and #1 
painted on big stem, vertical 
bar on small stem.

2 114 23 Small tree, single tree.

3 144 23 Must cross road. One stem.

4 116 ' 31 Single stem.

5 210 40 Single stem.

6 148 42 •

7 180 30 Single stem.

8 188 11 3 main stems, forked near 
base.

9 194 21 Tree forked approx. 46cm 
above base.

10 296 47 Tree forked approx. 1.2 m

Hawthorn Indices

A total of 4 hawthorn berry production transects were established 

in the fall of 1985. Each transect is composed of 10 shrubs. Each 

shrub is marked with a length of pink flagging tied on an outermost 

branch and a small length of flagging tied around the primary stem to 

be counted. All fruits present on branches connected to and above the 

flagged primary stem were counted in the index.
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Location and Description

Two transects were established in Elk Creek 22 August 1985 (Figure 

12). Hawthorn #1 is located on a south-southeast aspect slope in the 

Elk Creek drainage bottom. Elevation and UTM"s (Squaw Peak quadrangle) 

are 1926 m and 5753 longitude/50444 latitude, respectively. Hawthorn 

#2 is located approximately .3 km southwest of Hawthorn #1. Aspect, 

elevation, UTM's, and topography are southeast, 1914 m, 5752 , 

longitude/50443 latitude and concave (wet), respectively. The shrubs 

in the Elk Creek transects were all C. columbiana. When ripe, these 

fruits appear red similar to.the color of Rose (Rosa spp.) achenes. 

Spines on these plants are 3-5 cm long.

The final 2 transects were established on 3 September 1985 near 

the West Boulder Guard Station (MT. Rae quadrangle. Figure 13).

Hawthorn #3 is located approximately .6 km southwest from the West 

Boulder Guard Station. The beginning of the transect is located near , 

the end of the yellow pole marked Cross Country ski route (Davis Creek 

Trail). The transect begins where the yellow "No Hunting" sign is 

located. This transect has a southeast aspect and is located at the 

base of a relatively steep grassy hillside. Elevation, UTM's, and 

topography are 1731 m, 5534 longitude/50435 latitude, and concave 

(wet), respectively. Hawthorn #4 is located on an aspen bench 

approximately .2 km southwest of Hawthorn #3. This site has a slight 

southeast aspect. Elevation, UTM's, and topography are 1780 m, 5533. 

longitude/50434 latitude, and flat, respectively.
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Figure 12. Map showing location of hawthorn transects //I and //2 in the 
Elk Creek drainage.
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Figure 13. Map showing location of hawthorn transects #3 and #4 in the 
West Boulder River drainage.
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Hawthorn #3 is composed of 6 Columbiana and 4 douglasii 

species. Hawthorn #4 consists of all C. douglasii. Ripe C. douglasii 

fruit is colored dark blue black, similar to ripe chokecherry. These 

plants have spines less than 2.5 cm long.

Location of Transects

Elk Creek Transects 

Hawthorn #1

Plant# Species Compass Direction Paces Comments
(no declination) ■

I C. columbiana 320 degrees 14 Start at Elk Ck trap

2 Il Il Travel east on 10 from #1 North Side Trail
Trail approx 50 degrees.

3 Il Il 11 11 8 from #2 H If

4 Il If I 0 from #3 ft Tl

5 Il IT 11 IT 10 from #4 - If Tl

6 Il Il Il If I 0 from #5 Tl 11

7 Il Il Tl 10 from #6 11 11

8 It Il 11 Il I 0 from #7 - If Il

9 Il II 11 Tl 8 from #8 Il Il

10 Il Il Tl I 0 from #9 Large Bush

Hawthorn #2

Plant # Species Compass Direction Paces Comments
(no declination)

I C. columbiana 340 12 Start at marked
Aspen south 
of trail

side

2 Il It 340 10 from #1

3 Il Il "340 10 from #2

4 " It "340 9 from #3.
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Hawthorn #2 Continued.

5 Tl Il 70 6 from # 4

6 Il Il 38 5 from #5

7 It Tl Go to marked 
Aspen travel 
East on trail

33 from marked Aspen

8 Il ' Tl 348 10 from #7

.9 Tl Tl 30 8 from #8

10 ■ Tl Il 306 11 from #9

West Boulder Transects 

Hawthorn #3

Plant # Species Compass Direction 
(no declination)

Paces Comments

I douglasii 340 21 from sign Start at "NO 
HUNTING" sign

2 Cl douglasii 250 11 from #1 Right side of 
Trail

3 Cl Columbiana 222 10 from #2 Il Tl

4 Cl Columbiana 210 13 from #3 Il Il

5 columbiana 226 11 from #4 Il It

6 Ci douglasii 205 9 from #5 Il Il

7 Cl columbiana 248 18 from #6 Il II

8 Cl columbiana 204 10 from #7 Tl Tl

9 Cl douglasii 186 16 from #8 Left side trail

10- C. columbiana 252 8 f rom #9 Right " "
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Hawthorn #4

Plant # Species Compass Direction 
(no declination)

Paces

I C. douglasii 0 0

2 Il H 226 10 from #1

3 Il Il 284 10 from #2

4 Il Il . 255 10 from #3

5 Il Il 200 13 from #4

6 162 10 from #5

7 Il Il 158 11 from #6

8 180 11 from #7

9 208 10 from #8

10 162 14 from #9

Comments

First plant at 
edge of Aspen 
Douglas Fir and 
Meadow opening

;!

:
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Figure 14. Seasonal relative volume of 8 food groups for black bears 
on the Beartooth Face, 1985.
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Figure 15. Seasonal relative volume of 10 food groups for black bears 
on the Beartooth Face, 1986.
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APPENDIX D

IDENTIFICATION AND VITAL STATISTICS OF 

RADIO-COLLARED BLACK BEARS



Table 21. Bear identification number, sex, age, weight (kg), color, date of capture, ear 
tag numbers, and streamer colors of radio collared black bears on the Beartooth 
Face during 1985-1986.

Bear ID Sex Age Weight Coloru Date
of capture

Ear tag/Streamer color 
Right ear Left ear

Radio collar 
Band-Channel

9-83 F 2 29 Brn. 6/14/83 385a/Green 384a/Green 2-1
1-84 F 12 52 Black 6/01/86 822a/N6ne 823a/None 1-1,1-1Ob
2-84 F 4 45 Black 6/05/84 825a/Yellow 824a/Yellow
4-84 M 3 43 Black 6/05/84 819a/Blue 818a/Red 4-12
6—84 M - 4 66 Choc. 6/03/85 204a/White 203a/Yellow 3-12
7-84 F 10 64 Black 6/08/84 829/Green 830/Green
8-84 M 4 50 Brn. 6/09/85 206a/White 205a/Blue 1-11
11-84 M 3 52 Black 6/16/84 816a/Orange 817a/Red 3-5
14—84 M 4 107 Black 6/04/86 242a/None 243a/None 4-2,3-9,4-lb
1-85 F 3 41 Black 5/30/85 202/Dk. Blue 201/Lt. Blue 2-5 ‘
2-85 M 13 108 Choc. 6/01/85 224/Yellow 225/Yellow 3-10
6-85 M 2 68 Red 6/08/85 . 178/White 179/White 1-4
9-85 F 7 50 Choc. 6/08/85 222/Red 223/Yellow 1-1,I-IOb
10-85 M 4 54 Choc. 6/09/85 217/White 218/Dk. Blue 3-11,4-2b
11-85 F 9 57 Lt Brn. 6/09/85 203/Dk. Blue 204/Dk. Blue 4-4
14-85 F 13 57 Black 6/11/85 206/Yellow 205/Red 3-4,l-9b
20-85 M 9 125 Dk Brn. 6/17/85 210/Blue 209-226/Yellow 2-7
21-85 F 6 59 Black 6/29/85 228/Md. Blue 229/Red 2-9
23-85 F ' 10 70 Brn. 6/30/85 240/Green 241/Green 3-1
5-86 F 4 45 Lt Brn. 5/28/86 151/Lt. Blue I52/Blue 2-6
6-86j F 12 54 Brn. 5/28/86 154/White 153/Red 2-3
7-86 M 8 86 Brn. 5/29/86 156/Lt. Blue 155/Lt. Blue 2-4
10-86 M 7 77 , Lt Brn. 5/30/86 814a/None 815a/None 3-8
17-86 ' M 18 159 Black 6/07/86 I66/Orange 244a/None 4-3
20-86 M 4 68 Brn. 6/21/86 I69/Green I70/Orange 2-7

a= Red ear tags. All other ear tags are yellow.
b= Bears recaptured and new radio collars placed on them.
c= Brn.=Brown, Choc.=Chocolate
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